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lMpedynpexdaroujue coobweHusi

Mpepynpexaarowme cooodLeHus
B O0aHHOM PYKOBOACTBE NMPUMEHAKOTCA cneyrowine npeaynpexneHua:

A OMACHOCTb

KntoueBoe cnoso OMNACHOCTb coobLiaeT 0 HenocpeACTBEHHOW yrpo3se
onacHoM cuUTyauum, KoTopas NPUBEAET K CMEPTU UNN CEPbE3HON TpaBMe,
€CInu ee He NpegoTBpaTUTH.

BHUMAHUE
Kntoyesoe cnoso BHUMAHWE coobLijaeT o noTeHUManbHO onacHomn
cCUTyaumm, KoTopas MOXET NMPUBECTM K HEOONbLUMM TpaBMaM.

NPEOYNPEXOEHUE

Kntouesoe cnoeo MNMPEOYTMNPEXOEHWE coobuaet o noteHUnanbHo
OnacHOM cuTyaumm, KOTopast MOXET NPUBECTU K MOBPEXAEHUIO
nMmyLecTBa.

NMPUMEYAHUE

Kntouesoe cnoeo NMNPUMEYAHUE obpallaet BHUMaHMe Ha nonesHoble
COBEThI N peKkoMeHgaLmun, a Takke nHdopmauuio 4ns 9 eKTUBHON K
©e3aBapuinHon paboTbl 060pPYAOBaHNS.

H e b

OrpanHeHMe OTBETCTBEHHOCTU

Hwu npu kakunx ob6ectoaTenbctBax OO0 «[MponasoacTBeHHoe o6beanHeHne OBEH» 1 ero KoHTpareHTbl
He OyaOyT HecTU HOPUAMYECKYD OTBETCTBEHHOCTb W He OyayT npusHaBaTb 3a COo6oW Kakue-nnbo
obszatenbctBa B CBA3WM C MoObiM  yuepboM, BO3HUKIIMM B pesynbTate YCTaHOBKM UMK
MCrnonb3oBaHus Npubopa ¢ HapyLeHeM AeNCTBYOLLEN HOPMATUBHO-TEXHNYECKOWN LOKYMEHTaLUN.

Ucnonb3yemblie TepMUHBLI M ab6peBuaTypbl
K3P — knanaH 3anopHo-perynumpyoLuin.
MBX — MynH1MmanbHoe Bpems xoaa.
XKW — xnakokpucTtanimyeckmi MHAMKaTop.
MBX — nonHoe Bpems xoaa.
MU — nponopunoHansHO-NHTErpansHo anddepeHumnansHbIn (perynarop).
H3 — HopMarnbHO-3aKpPbITHIN.

HO — HopManbHO-OTKPLITLIN.

BBepeHune

HacTosilee pykoBOACTBO MO 3SKCnnyaTauum npeaHasHavyeHo AN O3HaKOMMeHUst
obcnyxuBarolero nepcoHana € NpPUHUMNOM  paboThl, MpenBapuUTENbHON
HaCTPOWMKOWN, KOHCTPyKUMeWn, paboTon n TexHuyeckum obcnyxuBaHmem Onoka
aBToMatudeckoro ynpasrneHusa kotnamu KTP-121.x.01.10, B ganbHenwem no
TEKCTY MMEHYEMOIO «KOHTpoONep» nnn «anI60p».

MoakntoyeHne, HacTporika U TexobenyxmBaHue Npubopa AOMKHbI MPON3BOAUTLCS
TOMbKO KBaNUMULMPOBaHHLIMI CrneLuanucTaMmn nocne MnpoYTEeHUs HacTOALLEero
PYKOBOACTBA MO 3KCnyaTaLmm.

KoHTponnep BbiNyckaeTcsi B UCMONHEHUSIX:

KTP-121.220.01.10 — paboTa B ceT NepeMeHHOro HanpsiKeHNs C HOMUHANoOM
230 B.

KTP-121.24.01.10 — paboTta B CET! NOCTOSAHHOIO HanNpPshXKeHMUs1 C HOMUHANOM
24 B.



1 HazHayeHue

1 HasHauyeHue

KoHTponnep KTP-121.x.01.10 npegHa3HadeH Ansa ynpaeneHus OOHUM KOTIOM U
ero BcrnomoraTenbHbiM obopyaoBaHnem. OObeanHeHue Heckonbkux KTP-
121.01.10 pgns paboTbl B Kackage BO3MOXHO C MOMOLLBI KacKagHoro
koHTponnepa KTP-121.x.02.41.

(D NPEAYNPEXOEHUE

lopenka Ha KoTne JormkHa obnanars:

. beHKLI,I/leﬁ aBTOMAaTU4€CKOro po3ura ¢ KOHTpornem
COOTBETCTBYHOLLKMX MapaMeTpOB;

¢ BHEWHMM ynpasrieHnem no JUCKPETHbIM CUrHanam.

Anroputm npubopa obecneumsaert:

* noagepaHve 3agaHHON TemnepaTypbl nogaym B TpyGonposoae 3a
KOTIIOM (nanee — TeMnepaTtypa ceTn);

* ynpaelieHune KOTnoBbiIM1 HACoCaMu;

* noadep)xaHue TemnepaTypbl Ha BXode B KOTeN (Aanee — Temnepatypa
obpaTtHoM BoAbl);

*  BO3MOXHOCTb MHTErpauuu B kackag (nogkntoderHne k KTP-121.02.41);

*  Npv Kcrosb3oBaHUK Moaynsa paclumperusi NMPM npubop KoHTponupyert
obLeKoTerNbHbIe aBapuUn 1 OCYLLECTBAAET UX CUrHANMU3aUMIo;

* KOHTPOSb aBapuil KOTNa 1 HACOCOB.
Mpnbop Beinyckaetca no TY 4218-016-46526536-2016.

O6bem  BbIMONHAEMbIX  NpMOOPOM  3afad  ynpaereHns  onpegensercs
HacTpolkamu. MNpuHUMNManbHble CXeMbl 0ObekTa ynpaBrieHusi, onpegensiemMble
KOMOMHaLMAMM HaCTPOEK, NPeACTaBnNeHbl Ha pUcyHke 1.1.

O6o3HaveHne curHanos:
* Tn— paTuuk Temnepatypbl Bogsl B nogatowem Tpybonposoge;
* Pn— partuvk gaBneHus Bogdbl B nogatowem Tpybonposoae;
* Tos — AaTuMK TemnepaTypbl Boabl B 06paTHOM TpybGonpoBoae;
*  Tyr— paTunk TemnepaTypbl YXOASALLMX ras3os;
+ B4 — nogTtBepxgeHve po3xura ropernku Kotna;
* 83 — curHan aBapuw ropenku kotna (HO);
* PS8 — pene gaBneHns B KOTNe (pa3pexeHue 3a KOToMm);
* FS — pene npotoka Boabl Yepes KOoTen;
+ PDS — pene nepenaga gaeneHnst Ha Hacocax;
* M — knanaH perynupyroLLuii ¢ 3N1eKTponpuBoaoM;

» HPLU - Hacoc peunpkynsaumu;
* HK1 (2) — kotnosown Hacoc 1 (2);

o I1— OQHOCTYyneH4YaTasa roperka,

- 1 - gByxcTyneH4yaTas ropesnka;

+ I I s — TpexcTyneHyaTas ropenka;
s/ — Moaynupyemas roperika.
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2 TexHu4Yeckue XapakmepucmuKku U yCrioeusd 3Kcristyamauyuu

2 TexHU4YeCKMe XapaKTePUCTUKM U YCNOBUA IKCNIyaTauum

2.1 TexHNn4YeCKMe XxapaKTepUCTUKU

Tabnuua 2.1 — XapakTepucTuku npubopa

MpoaomkeHue Tabnuubl 2.1

HanmeHoBaHue

3HayeHune

KTP-121.220 | KTP-121.24

Twn gatynkos

Pt1000/Pt100: a = 0,00385 1/°C

HanmeHoBaHue 3HaueHune (_128(())M'+ 8_5% :)((:)226 1C
KTP-121.220 | KTP-121.24 (-1 80_..'+Cé(;0 ‘;C)-
MutaHue 4..20 MA;
NTC10K: Ros = 10 000
[vanasox HanpskeHns NUTaHus ~94..264B _ S o
(HOMUHanbHoe =19..30B (B2s/100 = 3950 (—20... +125 °C))
(HomMnHanbHoe = " ~
120/230 B npw 24 B) Mpenen 4OMycKaeMol OCHOBHOM NPUBEAEHHON MOrPELLHOCTM Pt100/Pt1000: + 0,5 %;
47...63Ty) npn N3mepeHumn 100M: + 1,0 %;
ManbBaHWYecKkast pa3Bsiska EcTb ﬁTCZJ'IOOMKAiiOO55(V:A
OnekTpuyeckas NPOYHOCTb U3OMNSALMU MeXOY BXOAOM NMUTaHNS 2830 B 1780 B
W APYrAMN Lensmun [unckpeTHble BbIxoAbl
MoTpebrsemas MOWHOCTS, He Goree 17 BA 10 BT Konn4ecTtBO BbIXOAHbIX YCTPOWCTB, TUM 8 a/m pene (HO)
BCTpOEHHbIN MCTOYHUK MUTAHUS Ectb — KommyTipyemoe Hanpsikeme B Harpyske:
BbIXOZHOE HanpshkeHWEe BCTPOEHHOTO UCTOYHMKA NUTAHNS 24+3B — ANS Lieny NOCTORHHOTO Toka, He bonee 30 B (pesncTueHan Harpyska)
NOCTOSAHHOTO TOKa ANs Lenu nepemeHHoro Toka, He bonee 250 B (peavcTviBHas Harpyska)
Tok Harpy3ku BCTPOEHHOIO UCTOYHMKA NUTaHus!, He Gonee 100 MA — JlonyCTUMBIil TOK Harpy3aki, He Goree 5 A Npu HanpsbkeHM He Boree
OnekTpuyeckas NPOYHOCTb M3OMSALIMU MEXAY BbIXOAOM NUTaHUS 1780 B — 250 B nepemeHHOro Toka
1 ApYrMMu LensiMm v cos ¢ >0,95;
3 A npu HanpsihxeHun He Gonee
OuckpeTHble BxoAbl 30 B nocTtosiHHoro Toka
KonunuecTtso BxonoB 8 [anbBaHWyeckas passaska lpynnosas no 2 pene
HanpsixeHue «nornieckomn eauHILbI» 159...264 B 15...30 B (1-2; 3-4;5-6,7-8)
(nepemeHHbIn (nocTostHHbIN BneKTpuyeckas NPOYHOCTL U3ONALIMK:
TK) ToK) mMexay apyrumu Lensamm 2830B
TOK «JTOrMyeckorn eguHnLbI» 0,75...1,5 MA 5 MA (npwn 30 B)
MeXay rpynnamu BbIXOLOB 1780 B
HanpsixeHune «norn4eckoro Hyns» 0...40B -3...+5B
MHaukaums v anemeHTbl ynpaBneHust

Mopgknoyaemble BXOAHbIE ychOVICTBa

[laTymkm TMNa «CyXon KOHTaKT»,
KOMMYTaLMOHHbIE YCTPOUCTBA

(KOHTaKTbI pene,

KHOMOK U T. A.)

Twun gucnnes

TeKcToBbIN MOHOXPOMHbIV XKKU ¢
noaceeTkon, 2 x 16 cMMBoroB

[anbBaHW4eckas pa3BdA3Ka

I'pynnoBsas, no 4 Bxoaa (1-4 n 5-8,

«OBLLUIA MUHYC»)

aﬂeKTpI/I‘-IeCKaﬂ NPOYHOCTb n3onAaunn:

Mexay rpynnaMum BXogoB 1780 B
Mexay opyrumu Lensamm 28308
AHanoroBble Bxoabl
KonnyecTtBo BXxoaoB 4
Bpems onpoca Bxoaos 10 mc

Mugukatopsbl [iBa cBeTOAMOAHBIX MHAMKATOpa
(KpacHbIV 1 3eneHbIi)
KHonku 6wt
Kopnyc
Tun kopnyca [ns kpenneHus Ha DIN-peviky
(35 mm)
[abapuTHble pa3mepbl 123 x 90 x 58 mm
CreneHb 3awwmThl kopnyca no NOCT 14254-2015 1P20
Macca npubopa, He 6onee (AN BCex BapuaHTOB UCMOMHEHNIA) 0,6 kr
CpefHuin cpok cryxobl 8 net




3 Mepbi 6e3onacHocmu

2.2 YcnoBusA aKcnnyartaumm
|_|pl460p npegHasHa4vyeH ana akcnnyarauum B crieayrowmnx yCcnoBuax:

 3aKpbITble B3pblBOGE30MNacHble NoMeLleHrs 6e3 arpecCcMBHbIX NapoB U1
rasos;

* Temnepatypa okpyxatoLiero Bo3gyxa ot muHyc 20 go nntoc 55 °C;

* BEpXHWUW nNpegen OTHOCMTENbHON BNaXHOCTU Bo3ayxa: He 6onee 80 % npwu
+35 °C n 6onee HM3KMX Temnepatypax 6e3 KoHaeHcauuy Bnarm;

¢ [onycTumas cteneHb 3arpsisHeHnst 1 (HecylwecTBeHHbIe 3arps3HeHns Unm
Hanmyme TONbKO CyXMX HEMPOBOASLLMX 3arpsa3HEHN);

* artmocdepHoe fasneHue ot 84 oo 106,7 kla.

Mo ycTOMYMBOCTM K KNMMaTW4YeCKMM BO3OEWCTBUSIM BO BpPEMsi 3JKCMyatauum
npnbop cooTBeTCTBYET rpynne ncnonHennsa B4 no FOCT P 52931-2008.

Mo yCTOMYMBOCTM K MEXaHWYECKMM BO3OEWCTBMSIM BO BpeMmsl 3Kchnyartauuu
npnbop cootBetcTByET rpynne ncnonHexnns N2 no FOCT P 52931-2008 (vacTtoTa
Bnbpaumm ot 10 oo 55 'u).

Mo ycTonumBOCTM K BO3AENCTBUIO aTMOCEpPHOro AasneHns npnbop oTHOCUTCS K
rpynne P1 no MOCT P 52931-2008.

Mpnbop oTtBevaeT TpeboBaHMAM MO YCTOMYMBOCTM K BO3OEWCTBMIO MOMEX B
cootBetcTBumM ¢ FOCT 30804.6.2-2013.

Mo ypoBHIO M3nNyyYeHus paguonomex (MoMexosmmccum) npubop COoOTBETCTBYET
FOCT 30805.22-2013 (gnsa npubopos knacca A).

MpuGop YCTONUMB K NpepbiBaHUAM, MPoBanam 1 BbiIGpocaM HanpsiKeHUs NuTaHns:

* [Nl NePEMEHHOI0 TOKa B COOTBETCTBMU C TpeboBaHUSMU
FOCT 30804.4.11-2013 (cTeneHb xecTkoctn PS2);

* [AnNd NOCTOSIHHOIO TOKa B COOTBETCTBUM C TPEOOBaHUAMMU
MOCT IEC 61131-2-2012 — AnnTEenbHOCTb NPepbIBaHUSA HaNPsXXeHUs
nuTaHusa 4o 10 Mc BKITHOYMTENBHO, ANUTENBHOCTL MHTepBana ot 1 cu
Gonee.

3 Mepbl 6e3onacHoCTU

Mo cnocoby 3awwnTbl 06Cny>KMBaIOLLEro NepcoHana ot NOPaXKeHWs ANeKTPUYECKUM
TOKOM, Npmbop oTHocuTcA K knaccy Il FTOCT IEC 61131-2-2012.

Bo Bpemsa akcnnyaTauum, TeXHUYECKOro OOCnyxmBaHus M noBepku npubopa
cneayet cobniogate TpeboaHna TOCT 12.3.019- 80, «[MpaBun akcnnyatauum
3NEKTPOYCTaHOBOK NoTpebutenen» n «lpaBun oxpaHbl Tpyga Npy SKChnyatauumn
3MeKTPOYCTaHOBOK NOTpeduTEneny.

Bo Bpems akcnnyataumu npubopa OTKPbITbIE KOHTaKTbl KNEMMHUKa HaxoasTcst
nog onacHbiM AN XU3HW HanpsbhkeHnem. [Mpubop cnepyeT ycTaHaBnuBaTb B
cneumnanmnanpoBaHHbIX  LWKadpax, [AOCTYMHbIX TOMbKO  KBanMULMPOBaHHbLIM
cneumanucTam.

JTiobble nogkntoveHns K Npubopy u paboTbl NO €ro TEXHUYECKOMY 06CNyKMBaHUIO
crnefyeT MpovM3BOAWUTL TOMbKO NPM  OTKIKOYEHHOM nuTaHuu npubopa wu
NMOOKIMOYEHHbIX K HEMY YCTPOMCTB.

He ponyckaetca nonagaHve Bnarm Ha KOHTAKTbl BbLIXOAHOMO pasbemMa W
BHYTPEHHME 3neKkTpoanemMeHTbl npubopa. Mpubop 3anpelleHo Mcnonb3oBaTb B
arpeccuBHbIX cpedax C CoaepxaHuem B aTMocdepe KMUCHOT, Wenoyen, macen
TN

4 nOCHEAOBaTeﬂbHOCTb BBOAa B 3KcnnyaTtayunro
[ns BBOAA B 3KCNNyaTauuo crnegyer:

1. CmoHTMpoBaThL Npubop (cM. pasgen 6.1) u NOAKIIOYNUTL BXOAHbIE/
BbIXOAHbIE Lienn (cM. pasaen 6.2).

2. HacTtpouTb napametpsbl:
* Tuna cxeMbl ynpasneHus (cMm. pasgen 9.2);
* YCTaBOK perynupoBaHus (cM. pasgen 9.5);
* 3awuTbl KoTroBs (cMm. pasgen 10.2);
* partymkoB (cM. pasgen 9.1).

3. TlpoBepuTb NPaBUMbLHOCTb NOAKMHOYEHNS UCMONHUTENBHBIX MEXaHW3MOB
1 gaTymkoB (cM. pa3gen 8.5).

4. 3anyctuTb ycTaHoBky. [poBeputb coobLleHus o6 aBapusx (cm.
pasgen 10.4).

@ NPEQAYNPEXOEHUE

MocnepnoBaTenbHOCTL BBOAA B 9KCMNyaTaUMIO CUCTEMbI N3 HECKOMbKUX
KTP-121.01.10 nog ynpasneHuem kackagHoro perynartopa KTP-121.02.41
npusegeHa B pasgene 5.

5 BHellHee ynpaBneHue

Mpu o6beamHeHnn Heckonbknx KTP-121.01.10 B cuctemy nog ynpasneHunem KTP-
121.02.41, anropuT™ perynMpoBaHusi aBTOMaTU4eCckn agantTupyeTcs nog ycrnosus
obecneveHns Hy>kHOM TeMnepaTypbl Nogayn B 06LLEM KOMMeKTope.

Insa o6beanHenus KTP cnienyer:

1. NogkntounTts KTP-121.01.10 k KTP-121.02.41. 3aBoackne HacTpOnKu
UHTepdencos:



6 MoHmaxx u nooknoyeHue

WHTepdenc KTP-121.01.10 KTP-121.02.41
RS-485-1 SLAVE SLAVE
RS-485-2 SLAVE MASTER

Homep nHTepdenca coBnagaeT ¢ NOpsaKOM PacnonoXeHnst Ha koprnyce
npubopa cneea-HanpaBo. O6begnHEHNE HECKONbKUX ycTponcTe KTP-
121.01.10 npon3BoguTb NO CXeme, N300PaAKEHHOW Ha PUCYHKE HUXKE.

KTP-121.02.41

KTP-121.01.10 Ne1

KTP-121.01.10 Ne4

(m] (m] (m]
ooooo == =]=] oooono
[BTA] [BTA] [BTA] [BTA] [BTA] [BTA]
RS-485(1) RS-485(2) RS-485(1) gs-ztas(z) RS-485(1) |_BS—485(2)
k ceTn RS-485
PucyHok 5.1 — CoeauHeHune Beayuwero KTP-121 u nogumHeHHbIX
npubopoB

2. Mo ymonuaHuio agpec kaxgoro KTP-121.01.10 — 16. Nepea Havyanom
pabotbl ¢ KTP-121.02.41 agpeca kaxgoro KTP-121.01.10 cnegyet
NMOMEHSATb, B COOTBETCTBMM C 3aAaHHbIMK B ronoBHoMm KTP-121.02.41
agpecam, npuBeaeHHbIMN B Tabnuue HuXe.

Ta6bnuua 5.1 — Aapeca NnoAYMHEHHbIX KOHTPOSIEPOB MO YMONYaHUIO

Homep 1 2 3 4
npuGopa
Apnpec 8 16 24 32

3. 3ameHy agpecoB Npon3BOANTL NPY NOMOLLM CUCTEMHOIO MeHIo npnbopa
cM. pasgen 11.1.

Hanvune cBA3M Mexay KOHTpOmnnepamm MOXHO MpPOBEpUTb MO CTPOKe
«YnpaBneHue: BHew» Ha rnaBHOM 3KpaHe KaXgoro MoAYMHeHHoro npubopa
KTP-121.01.10.

BHMMAHUE

4 : \ | B cnyyae o6pbiBa nuHum cessn KTP-121.01.10 nepexoamnT B pexum
paboTkl, onpegensemblii nonoxeHmeM curHana Ctapt/Cron. Mpn aTom
perynupoBaHue Npou3BoamnTCs No yctaBkaMm, 3agaHHbiv B KTP-121.01.10
0e3 yuera TemnepaTypbl 06Lero konnektopa. (nogpobHee cm.
pasgen 10.4).

6 MoHTax n noagknroyeHue
6.1 YcTaHOBKa

A ONACHOCTb
Mocne pacnakoBku npubopa cnenyet yb6eauTbes, 4TO BO BpeMS
TpaHCNopPTMPOBKN NpMBop He BbiN NoBpeXAeH.

Ecnu npnbop Haxoguncs anvTenbHoe BpeMs Npu TeMneparype HKe MUHYC

20 °C, To nepepn BKIIOYEHNEM M Hayanom pabot HeobxogMmo BblaepxaTb ero B
NOMELLEHUN C TEMMEPATYPO, COOTBETCTBYHOLLIEN paboyemy Anana3oHy B TeHeHue
30 MUH.

A ONACHOCTb
Bo Bpemsa MoOHTaxa cnegyeT ncnonb3oBaTh cpeacTBa UHOUBUAYaNbHON
3almMThl U cneynanbHbI ANeKTPOMOHTaXXHbIA UHCTPYMEHT C
nsonupytowmmmn ceonctesamm go 1000 B.

Bo Bpems pasmelleHunss npubopa criegyer yuuTbiBaTb Mepbl Ge3onacHocTU u3
pasgena 3.

MpnGop crnegyeT MOHTMPOBaTbL B LUKady, KOHCTPYKUMS KOTOporo oGecneymsaet
3aLuTy OT NonagaHusl B HEro Braru, rpsian U NOCTOPOHHUX NPEAMETOB.

BHUMAHUE
4 ” \ | MnTaHne kaknx-nnbo yCTPONCTB OT CETEBbIX KOHTAKTOB Npubopa
3anpeLyaercs.

o[ [ 0
I

45
90

123 58
PucyHok 6.1 — TaGapuTHbIN YepTex npudopa




6 MoHmaxx u nooknoyeHue

1) 2)
PucyHok 6.2 — MoHTax 1 AeMoHTax npubopa

[na moHTaxa npmnbopa Ha DIN-pevike cnepnyert:

1.

2.
3.

4.

MoarotoBuTb Ha DIN-peike MmecTo Ans ycTaHOBKM npubopa B
COOTBETCTBMM C pa3mepamu npubopa (CM. pUcyHok 6.1).

BcTaBmB 0TBEPTKY B NMPOYLLMHY, OTTSHYTb 3aLLENKy (CM. pUCYHOK 6.2, 1).

Mpubop npwxatb k DIN-pelike (cM. pucyHok 6.2, 2). OTBEepTKOM BEPHYTb
3alLenKy B UICXOOHOE NOoXeHMe (CM. PUCYHOK 6.2, 3)

CMOHTMpOBaTb BHELUHNEe yCTpOVICTBa C NMOMOLLIbIO OTBETHbIX KITEMMHUKOB
M3 KOMMJEeKTa NOCTaBKW.

LemoHTax npubopa:

1.
2.
3.

OTcoeanHUTb CbeMHbIE YacTu KneMm oT npubopa (CM. pUcyHOK 6.3).
B npoyLuunHy 3aLLenkm BCTaBUTb OCTPUE OTBEPTKN.
3awenky omxaTb, nocne yero oreBectu npudop ot DIN-periku.

PucyHok 6.3 — OTcoeanHeHUe CbEeMHbIX YacTen KneMm
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6.2 O0wWwan cxema noaAKnOYeHUNA
BHeluHMe cBA3n MOHTUPYHOTCA NpoBOAOM Ce4YeHnem He bonee 0,75 MMZ2. ﬂ]‘lﬂ MHOrOXUIbHbIX NPOBOAOB CrieayeT NCNoNb3oBaTb HAKOHEYHUKN.

MuTanue o N DO1|/ 1 ~""""" —"— 3aKp K3P1
24B ~220B L 7 !
KOHTpOMnepa  +e— e o +\:_ P !
L—"1 OTK |
0611} & —— OTkp.__ _
NG S e - _lopenka_
B4 o3| /K2 i
—»W¥ DI2 +_ | |
s DB |- D04 LI 13- k3 K]
~—Dl4 — r E E ’=_,.= ==a
0612 FCA Lk
o W2 D || ~ U
ABapHitHbIi OCTaHOB T =] 05 ;+: 2208 | %:
- 718N
$3 - curHan aBapuu ropeski KoTna; FS N—DI6 D06 | L ‘@M | K3 k2 Y17,
ggénomsepmuel-me POBXKUra ropenku Kotna; Crapt/Cton D7 « ! 78!
- [1aTyuK nepenaaa aasreHus; Chpoc J I be——===="
PS - pene faBneHus B koTre; DI8_|— DO7|/ | '—°~220 B |72 112,
FS - pene npoTtoka BoAbl Yepes KoTen; +‘_ ° I K1{F I
Pn - gaTuk fasneHus Bofb B nofatolem Tpybonposoge; T D Al = DO8| | _®_ ! ol !
Tn - aTymK TeMnepatypbl B NofaloLLem Tpy6onposofe; 0613 — AB. 00 ! K2{— !
Tob - fatunk Temnepatypbl B 06paTHOM TpybonpoBoze; Tob D A2 % A B cetb : a :
Tyr - [aTuiK TemnepaTypbl YXOasLLNX ra3os; Pn g 5 ><><><>< RS-485 ! K 2 !
HPL - Hacoc peLypkynsLuy; BN 7 < ) 3 - 2 | Hr),
HK 1,2 - Hacoc koTnoBoit 1, 2; 24B[— = T B
K1 - K3 - npomexyTouHble pene; [] Obuy4— g’ A B cetb
T1T2 - 3anpOC Ha POIKMT FOPErKM; Tyr Al4 [~ 5 B ><><><><K KTP-121.x.02.41
T6T7 - nepBasi CTyneHb ropenkiu; L B
T6T8 - BTOpas CTyneHb ropenku; + .
T6T7T8 - MOZyNALWS ropenki; - br24B

TIT11 - TpeTba CTyNeHb ropenku

bl 24B* - ectb TONbKO y Mogudukauumn KTP-121.220.01.10
PucyHok 6.4 — Cxema nogkntoveHus

CD NPEAYNPEXOEHNE

HomunHanbHOe HanpshkeHne nuTaHus npnubopa CoOOTBETCTBYET HOMUHANBbHOMY HaMPSKEHUIO MUTaHUSA BXOOOB.
Mpun paboTte npmubopa B ceT NOCTOSHHOIO HAMNPSXXEHUS C HOMUHANoOM 24 B, curHanbl nepeMeHHOro HanpsixkeHns HomuHanom 230 B pekomeHayeTcst pa3BA3biBaTh
C OUCKPETHLIMU BXOAaMMW Yepes MPoOMEXYTOHHOE pere.

NMPUMEYAHUE
B kayecTBe NCTOYHMKA CMTHaNa aBapuHOTO OCTAHOBA KOTENbHOW MOXET CNYXXUTb KaK BHELLIHAS KHOMKa aBapuu, Tak U cUrHasbl 06LLEeKoTeNbHbIX aBapuii
(«Moxxap», «3arazoBaHHOCTb» W Mp.).




6 MoHmaxx u nooknoyeHue

NPEOQYNPEXOEHUE
KoHTakTbl BHeLLHen kHoMnkn CTapT/CTon A0MKHbI ObITh UKCUpyeEMbIE.

O

MpyMepbl NOAKMIYEHUS ropenok npeacTasneHs! B MpunoxeHun MprMepbl NOAKIIOYEHWA .

[ns 0ONONHUTENBHOrO KOHTPONSA aBapuii criegyeT NOAKMNioYUTbL MOgynb paclumpenus NMPM.

Kk KTP-121
MnTaHne - o= y -IN SP|
MOZyNS 248 -2208 L > +)j
DO2| |
06wy.1
.—Ngomap Dif D03/
' P:J:r?i:: DI2 H
JSARUILE N DO4 |\
) ! Prmax .|
Moxap - curHan oT aaTymka noxapHom besonacHoctn (H3); Di4 DO5 |/
B3nowm - curHan ot gaturka NpOHUKHOBEHUS B NOMELLEHME —
koTenbHoit (H3); co Obw,2 DO6|\_|
Pr min - pene MuHuMansHoro fasnexus rasa (H3); "CH—'\- DIS
Pr max - pene makcumanbHoro aaenexus rasa (H3); <T—'¥ DI6
CO - natumk 3arazoBaHHOCTK yrapHbiM rasom Il nopor (H3), L———-py7
CH - natuuk 3arasoBaHHoCTM MeTaH Il nopor (H3); DI8

'K - curHan obpaTtHoi cBsA3n razosoro knanaHa (HO)

Moxap
—=2

~220Bunn 24 B

PIPPITELE

PucyHok 6.5 — Cxema nogkntoveHuns kK MPM curHanoB o6LeKoTenbHbIX aBapum

(D NPEAYNPEXOEHNE

HomunHanbHoe HanpsxXeHne nntaHna r|pv|60pa COOTBETCTBYET HOMUHAlIbHOMY Hanps>XXeHUo NMTaHna BXo40B.

B3anom (oxpaHa)

[laBneHue rasa
He Hopma

[laBnexune Boab!
He HopMa

CO

CH

Mpu pabote npnbopa B CETU NOCTOSAHHOIO HAMPSXXEHUS C HOMUHaNoM 24 B, curHansl nepeMeHHoro HanpsixeHus HomuHanom 230 B pekomeHayeTcs passsasbiBaTbh

C ONCKPETHLIMK BXOO4aMM 4Yepes NpoMeXyTo4HOoe pere.
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7 NIHdukayus u ynpaeneHue

7 UHaukauus v ynpaBreHue

7.1 OCHOBHbI€ 3N1eMeHTbI ynpaBneHus

Ha nuueBoi naHenu npubopa pacnonoXeHbl 3NeMeHTbl UHAMKALUKU 1 ynpaBneHus
(cm. pucyHok 7.1):

* [ABYXCTPOYHbIN WecTHaaLuaTupaspsagHbii XKKU;
* [Ba CBETOAMNOAZ;
* LLUECTb KHOMOK.
[ns pegakTnpoBaHUs 3Ha4YEHUA criegyer:
1. Haxartmem kHomku BbIGpaTh HY>XHbI NapameTp (BbIbpaHHbIN napameTp
Ha4YMHaEeT MuUraTb).
A ~
2. C nomoLLb KHOMOK " YCTaHOBUTb HY>XHOE 3Ha4veHune. Bo Bpems

NV
paboThbl C YNCMOBbLIMU NapaMeTpamMmn KOMOMHaLUS KHOMOK + /
MEHSIET peaakTMpyeMbIn paspsg.

3. Bo03MOXHble BapuaHTbl ENCTBUSA C UBMEHEHHbLIM 3HAYEHMEM:

*  [Nsi COXpaHeHuUs CieayeT HaXaTb KHOMKY ;
« [Nsi cOXpaHeHusl U Nepexoaa K criefyoLLeMy napameTpy crieqyet
Haxatb ISEL,

4. D,J'Iﬂ OTMEHbl BBEEHHOIo 3Ha4YeHNd crneayeT HaXaTtb .

1"

2D HET]

ESC

Pabota  Asapus
(=] (=]

ALT | | A

Y | | SEL OK

PucyHok 7.1 — JlnyeBas naHenb npubopa

Tabnuua 7.1 — HasHauyeHue KHOMoOK

KHonka HasHavyeHune
CwmeLleHne BManMmon obnacty BBEPX MU BHU3.
MepemelleHne No NyHKTam MEHHO
ALT MpumeHsieTca B KOMBUMHaLMAX C ApyrumMm KHonkamu. [MNpu

yaepxaHum boree 6 cekyHa — nepexoq B CUCTEMHOE
MEeHIo

Bbibop napameTpa

ol |L»
=[]

CoxpaHeHne N3MeHEHHOro 3HaYeHus!

ES

(@]

Bbixop/oTmeHa. MNpu yaepxaHun 6onee 6 cekyHA Bbixoa
13 CUCTEMHOrO MeHIo. BospaT Ha MaBHbIV 3KkpaH

[, (o

Mepexopn c MMaBHOro akpaHa B MeH1o. [epemellieHre no
aKpaHy

(7. 9

Mepexon B MmeHto ABapumn

(AT (A A7) . [¥]

MN3meHeHVe pegakTMpyemoro pas3psaa (Bbille Uiu HIKe)

Tabnuua 7.2 — HasHauyeHMe cBeTOAMOA0B

Pexum CBetopuopn «Pabora» CBetoauon «ABapusi»
Pexum Cton — —
Pexunm Pabota Csetutcs —
TecT Bx/Bbix — Mwuraet
Asapus — Ceetutcs
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7.2 MNaBHbIN 3KpaH
@ NMPEAYNPEXOEHWE

KomaHga 3anycka/ocTaHoBa anroputma c rinaBHOro akpaHa npubopa u
KOMaHZa 3anycka/ocTaHoBa anroputTMa ¢ BHELLHEN KHOMKN paboTaeT no
npuopuTeTy NocneaHen komanael. Ho B cnydae cbpoca nutaxHms npubopa,
NepexoauT B PEXUM KOTOPLIN ONpeaeneH BHELLHEN KHOMKOWM ynpaBneHust.

Ha rnaBHoM 3kpaHe npubopa oTobpaxaetrca Bcs Heobxoammass ansg paboTbl
nHdopmaumsa. [Ons npocmoTpa Bcew MHOpMauUMM Ha Aucnnee crefyetr MeHATb

N N o
NnoroXeHne CTPOK MHOMKALUN HaXKaTUeM KHOMOK " . BHewHun BUA rmaBHOro
3KpaHa npefacTtaeneH B Tabnuuax 7.3 n 7.4.

NMPUMEYAHUE
EI * MapamMeTpbl 0TOGpaxaloTcs noodepenHo, 3aMeHsa Apyr apyra, B
3aBUCUMMOCTY OT TEKYLLIErO COCTOSIHUSI CUCTEMBI.

12

Tabnuua 7.3 — MNaBHbIN 3KpaH (CTyneH4yaTas roperika)

OKpaH

OnucaHue

Pexum paboTbl 1 TekyLlas usmepeHHasi Temnepatypa nogauu, °C

TemnepaTypHbI AnanasoH perynmposanus, °C

Bpemsi 1o Noaknto4eHns/oTKNIOYeHUS CTyNeHn/KoTna, ¢

Bpewmsi cTabunusauum — 3afepxka pacyeta uHterpana Ha
NOAKIIOYEHUE/OTKITIOYEHME CTYNEeHN/KOTNa, C

Mepekntouermns pexxumos Myck/CTon 1 MHAUKaUMUS HANU4YNUs
MCTOYHUKA BHeLWHero ynpasneHus BHew™

TekyLasi TeMneparypa TennoHocutensi B 06patHoM
Tpybonpoeoge, °C

Tekyliee faBneHue TennoHocuTens B nogatoLiem TpyGonposoae

Tekylwas Temnepartypa yxoasiLumx ra3oB B AbIMoxoge koTna, °C

by

MNoackasku koMOBMHaLUMIA KNaBuLL AN NePEXOA0B B MEHIO

Tabnuua 7.4 — FNaBHbIM 3KpaH (MoAynMpyemas roperika)

OkpaH

OnucaHue

Pexum paboThl 1 TekyLlas usmepeHHasi Temneparypa nogauu

YcTaBka perynmpoBaHusi

Tekywas mowHocTb MNNA-perynaTtopa

MNepeknioyeHns pexxumos Myck/Cton 1 MHAMKaUMUA Hanuuus
MCTOYHMKA BHELLHEro ynpasneHuns BHew

Tekyliee faBneHue TenioHocuUTens B nogatoliem TpyGonpoeoae

TekyLias Temneparypa TenI0HOCUTENS B 06paTHOM
TpybonpoBoge, °C

TekyLasi TemnepaTypa yXoasLiMxX rasos B AbiMoxofe kotna, °C

MNogckasku koMBMHaLUMIA KnaBuLL A5 NepexodoB B MEHIO




7 NIHdukayus u ynpaeneHue

Ons ynobctBa o6cnyXvBaHMA Tekyllero pexuma paboTel npubopa uHAMKaAUUA Tabnuua 7.5 — Pexkum pabotbl/BapraHTbl UHOMKaLUK
«Pexum paboTbi» uMeeT BapmaHThl, ykasaHHble B Tabnuue 7.5.

Bupg OnucaHune

Ecnu He ncnonbsyeTcs perynmpoBaHne obpaTHOW BOAbI MW KOHTPOMb AaBMeHWs, TO
BMECTO W3MEpPEHHbIX 3HA4YeHMW Ha [MaBHOM JkpaHe Oygetr oTobpaxaTbes
coobLeHne 0 TOM, YTO PYHKUMSA He ucnonb3yetcs (OTkn).

NPEOYNPEXOEHUE
(D * Pexxvm BHell akTUBMpYeTCs aBTOMaTMYECKU U NOKa3bIBAET, 4TO Npmbop
HaxoauTca nog ynpasneHnem KTP-121.02.41

3anyck KOTnoBbIX HACOCOB (ECNW €CTb B CXEME)

3anyck ropenku B paboTy, nogaH 3anpoc Ha PO3XKr, HO Moka HeT
noaTeepxaeHust pabotbl ot ropenku (B4)

AKTUBEH PEXMM NIIABHOTO NPOrpeBa XoroAHOro KoTna

Pabota ropenku Ha nepBou CTyneHn

Pa6ota ropenku Ha BTOpon CTyneHn

Pabota ropenku Ha TpeTbei CTyneHn

Mogynupyemasi ropenka B pa6ote

Pabounii ocTaHOB ropersku npu n3bbiTke Tenna

Cuctema nepeBefieHa B PeXUM TECTUPOBAHUS (py4YHoe
ynpaBsneHue)

CurHanusaums o HeucnpaBHOCTU. [ToBeAeHME B COOTBETCTBUM C
aBapuen

MpowusoLen O6prB CBA3U C KaCckagHbIM perynatopom

13
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7.3 CTpyKTYypa MeHIo

B 3aBucumocTu ot BbI6paHHbIX napamMmeTpoB HEKOTOPbIE NYHKTbl MEHIO 6y,EI,yT CKpPbITbI.

14

[ MaBHbIV 3KpaH

(AT {sEc

B §EH

MeHto
—An1
Y E'—Ebmpaﬂ HacTpoliKa g >
(¥] |An2 Hactpoiiku
— e e
& Tun cxembl
& PerynupoBaH/e <e——
— 3aunta --———»
| Hacocel
KOTNoBble
— Perynup-e Tobp ~——»
— Bxogpl -————
— [Naponn —= -
a — Cbpoc HacTpoeK ~e——
5™ Tecr Bx/Bbix -
Asapuu
— TeK. COCTOSHVE ~a—————
ML ApXMBHBIN XypHarn <e—
—— VHopmarms
— 06 ] 44— Pp
&) o
&) L Cramemika <e—— >

3apaHve
YCTaBOK perynupoBaHus

Bbi60p Tvna cxembl
yNpaBneHnsi KOTIIOM

3apaHve napameTpoB
perynupoBaHus 1 yCTaBoK

3apepxku cpabatbiBaHus
aBapwil 1 UX yCTaBKK
HacTpoliku KOTI0BbIX HACOCOB
HacTpoiku perynupoBanms
obpaTHom BoAb!

HacTpoiiku napameTpos TUMoB
[JaTunkoB

3apanue naponei 1, 2, 3
C6poc HacTpoek Ha 3aBOACKME 3H-5

OTnapKa aNeMEeHTOB ynpaBneHust
B Py4YHOM peXxume

TekyLue aBapuitHble cuTyauum

XKypHan aBapuii: Ha3BaHu1e, BpeMst
MOSIBNIEHUS W YCTPaHEHWS]

WHdopmaums o npubope:
Ha3HayeHue, Bepcus, AaTa penumaa

Bpemsi HapaboTkm KoToB,
KONM4EeCTBO 3anyCKOB KOTJIOB

PucyHok 7.2 — Cxema nepexoAos No MeHIo

-
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7.4 O6wan nHcdopmauma

HaumeHoBaHue moamdukaumm npubopa, Bepcuto NporpaMMHOro oGecrnedyeHus u
[arte ee penunsa MoOXHO HanTh B pasgene MeHro — UHdpopmauma — O6Lasn.

@ NPEAYNPEXOEHUE
HanHas nHdopmaumsa byget Heobxogmma ans obpalleHns B TEXHUHECKYHO
NoaaepKKy.

Tabnuua 7.6 — MeHo/UHdopmauna/O6wasn

SKpaH OnucaHue

HavnmeHoBaHne mogudukaumm npudopa

Bepcusi nporpammHoro obecneyeHus

[arta penusa nporpamMmmHoro o6ecnedeHus

7.5 Copoc HacTpoek

MapameTpbl NpUGopa MOXXHO BEPHYTb K 3aBOACKNM 3HAYEHMSIM C MOMOLLbH0 KOMaHAb

B MeHi0 COpoC HacTpoek. Ta6bnuua 7.7 — MeHro/HacTpoiikn/C6poc HacTpoek

OkpaH Onucanue OvanasoH
c BHUMAHUE
Y, Her,
aHHad KOMaHOa He pacrnpocTpaHAeTCd Ha 3Ha4vYeHund naponeun, napamMmeTpbl ’
A A b P P P P P C6poc HacTpoek Ha 3aBOACKUE 3HAYEHUS Oa

OaTbl U BpeMeHU N CeETEBbIE HaCTpOﬁKM np|/|6opa.

7.6 NMNaponu

C nomoLLbo Napons MOXHO OrpaHUYnTb AOCTYN K OnpeAeneHHbIM rpynnam HacTpoek
(MeHto: HacTpowkn — Maponu).

(D ‘I'IPEJJYI'IPE)KD,EHI/IE

Mo ymonyaHuio naponu He 3agaHbl.

Tabnuua 7.8 — Naponu
OKpaH OnucaHue
HasBaHue akpaHa

Maponbk goctyna B MeHto «bbicTp.HacTpovika»

Maponu 6nokmpyoT JOCTY: Maponb goctyna B MeHto «HacTponku»

Maponb gocTtyna B MeHio «TecT Bx/BbIx»

+ [aponb 1 — k rpynne BbicTp.HacTpoiika;
* [laponb 2 — k rpynne HacTpownku,;
* [aponb 3 — k rpynne Tect Bx/Bbix.

[ns cbpoca naponewn cnegyer:
* nepentn B MeHto npubopa;

* HaxaTb KOMOMHAaLMIO KHOMOK ( + );

* HabpaTtb naponb 118 1 noaTeepanTb copoC.
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8 Pexxumbl pabombi

8 Pexunmbl pabotbl
8.1 O6wue cBegeHuns
Mpubop MoxeT paboTaTb B CrieayoLLMX pexnmax:
+ Pabora;
+ Cron;
+ Tecr;
+ ABapus.
lMocne nogayn NUTaHUs n 3arpyskun KOHTponnep nepexogut B pexum Cton.
Pexxvm paboTbl MHOULMPYETCS HA NEPBOI BEPXHEN CTPOKE IMIaBHOMO 3KpaHa.

Cxema nepexooB Mexay pexvmamMmu npeactaeneHa Ha pucyHke 8.1.

8.2 Pexxum «Cton»

B pexume Cton npubop He BbliAaeT yMnpaBrsioWwmUxX CUrHamoB, HO KOHTPONMpyeT
aBapuu.

Mpunbop cnegyeT HacTpansaTthb B pexxume Cton.

Ons nepexoga mn3 pexuma Cton B pexum Pabora cregyeT nepekniounTb pexumbl
(YnpaBneHue: Cton — CTtapT) C rmaBHOro akpaHa, nnbo nogatb KOMaHAay Ha 3anyck
rno cetu.

O6paTHbIV Nepexoq oCyLLEeCTBASETCA aHanorM4Ho.
8.3 Pexxum «ABapus»

B pexvme ABapus npubop CUrHanmnsmMpyetr O HEMCNPaBHOCTU BKITOYEHWEM pere
«ABapusi». MNepexoa n3 pexvuma ABapus B pexxum Cton nnu Pabota npoussoguTtcs
B 3aBWCMMOCTWM OT HACTPOWKM MNOBEAEHMA NO YycTpaHeHuio asapun (ABapwms/
NMoBepeHune npu ycTpaHeHUU aBapum).

8.4 Pexxum «PaGoTta»
B pexxvume Pabota npubop:

* perynupyeTt TemnepaTtypy 3a KOT/IOM U nepes KOTIOM;
*  KOHTPONMpYET aBapuu.

16

Cron ,

- OTKNtOYeHe BCex uenorn- <
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L\
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TemnepaTypbl nogayu
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Mepexof BPYUHYI0 Yepes MeHio

D

ABapus

- MoBepeHve perynatopa
B COOTBETCTBU C aBapueil

PucyHok 8.1 — Cxema nepexo4oB MeXxay peXxnmamm
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8.5 Pexxum «Tect» MpogonxeHne Tabnuubl 8.1
f BHUMAHUE OkpaH Onucanue OvnanasoH
Pexwum TecT npefyCcMOTPeH TOSbKO Ans MyCKoHanaao4HbIx pabort. He Cvruan Ha BkriodeHne «Jlavmna obLueit aBapumny» 0 — He akTviBeH,
pekomMmeHOYyeTCA OCTaBNATb KOHTPOsep B TeCTOBOM peXume be3 KOHTpONA 1 — AKTUBEH

Hanag4yunka, 310 MOXET NpmnBeCTu K NoBpeXxaeHuto OGOpyD,OBaHVIﬂ.

OuckpeTHble Bxoabl

JaHHbIN pexum npeaHasHadveH ans: CurHan ropesnku o BO3HUKHOBEHUW aBapun 0 — Hopwma,
1 — Asapus
* rpoBepku paboToCNOCOBHOCTN ANCKPETHBIX M aHarNoroBbIX AaT4YNKOB; CurHan Ha paspellieHne paboTsl ropernkm 0 — ABapus,
1-Hopma
* NpoOBepPKUN BCTPOEHHLIX pene;
P P P P CwvrHan ropernkv o noaTeepxaeHun ee paboTbl 0 — Asapus,
¢ NpaBUIIbHOCTU NOAKITHYEHUA NCNONTHUTENTbHbIX MEXaHN3MOB. 1—Hopma
CurHan pene nepenaga AaBfeHust Ha rpynne 0 — Asapus,
[nsa nepexofa B pexum TecT cneagyer: KOTMOBbIX HACOCOB LIMPKYALMM 1-Hopma
DIdvae( ik CwvrHan pene gaBneHust Kotna 0 — ABapwus,
1. TlepeBecTtu kOHTpoOMNep B pexum Cron, 1 — Hopma
BHeLLHel kHonkoi CtapT/CTon nubo Yepes meHio npubopa. KHorka «AsapuiiHbIid cTon» ?—ﬁBap”ﬂ’
— Hopwma
OTkpbITb 3KpaH TecT Bx/BbIx. Cvruan pene npoToka TennoHocuTens yepes koten | 0 — Asapusi,
1-Hopma
MepeBecTu npubop B pexum TecT, BbiOpaB 3HaYeHNe «AKTUBEHY o Kronka «CTapT/CTom» koTna 0— Cron,
B napameTpe Pexum (MeHo — HacTpoiikn — Tect Bx/Bbix). 1 - Crapr
KHonka «C6poc aBapuii» 0 — Hopwma,
CD NMPEAYNPEXOEHUE 1 C6poc
TecT 3anyckaeTcs TOMbKO NpyY OCTAaHOBKE KOHTYPOB. AHanoroBbLIe BXOML!
Ta6nuua 8.1 — MapameTpbl pexuma TecT AL L Tnpy 66,3 .C TekyLas Temnepatypa TennoHocutens B nogatoem | 0...500
TpybonpoBsoae
OKpaH OnucaHue Ouana3oH —
2 =R TekylLas Temnepatypa TennoHocutens Ha obpatHom | 0...500
Tpybonposoae
lMepexop B TECTOBbIA PEXM AkTvBeH, He akT. AT Frips 4 Tekylee faBreHne TENNOHOCUTENS B NOAaloLLIEM 0...100
OuckpeTHble Bbixoabl TpybonpoBsoae
CurHan «3akpbiTb» Ha K3P Temnepatypbi o6patHoit | 0 — He akTuseH, ALA Tar: - Tekyliasi Temneparypa yXoAsiumx razos 0...500
BOAbI 1 - AkTuBeH Moackaskn KOMBMHALWIA KNaBuLL Ans Nepexonos B
CurHan «oTkpbITb» Ha K3P Temnepatypbl obpatHoit | 0 — He akTuBeH, MeHLo
oAbl N BKknounThL Hacoc peumnpKynsaumm 1 — AkTnBeH Bbixogb! MTPM anckp
CurHan «3aKPLITE» Ha CEPBONPUBOL, FOPETTKN Ui 0 — He akTuBeH, CyrHan Ha BKMioYeHre namnsl «Moxap» 0 — He akTuBeH,
BKINIOYEHME NepBon CTyneHun 1 — AkTuBEH 1 — AKTVIBEH
CwurHan «OTKpbITb» Ha CEPBOMNPUBOZ rOpenku unm 0 — He aktuBeH, CwvrHan Ha BKIodYeHue namnbl «Banom» 0 — He akTuBeH,
BKIIOYEHWE BTOPON CTYNEeHU 1 — AkTmBeH 1 — AkTuBeH
CwrHan Ha BKMoYeHWe Nepeoro KOTMOBOro Hacoca 0 — He aktuBeH, CvrHan Ha BknoyeHne namnel «[lasneHve rasa He B | 0 — He akTuseH,
1 — AKTuBeH HopMe» 1 — AKTuBEH
CurHan Ha BKIloYeHVe BTOPOro KOTMOBOro Hacoca 0 — He aktuBseH, CwurHan Ha BKroyeHue namnbl «[JaeneHune cetu He B | 0 — He akTuBeH,
1 — AkTVBEH Hopme» 1 — AkTnBeH
CurHan Ha poaxur roperiku 0 — He akTuseH, Ae . CO - @ CwrHas Ha BKIloYeHMe Namnbl «3arasoBaHHOCTb 0 — He akTuBeH,
1 — AkTnBeEH CO» 1 — AkTuBeH
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MpogomkeHue Tabnuubl 8.1

OkpaH OnucaHue Ouana3oH
CurHan Ha BKoYeHne namnbl « 3ara3oBaHHOCTb 0 — He akTuBeH,
CH» 1 — AKTUBEH
Bxoabl MPM auckp
[atunk noxapa 0 — ABapwus,
1 —-Hopma
[aTynk NpoOHUKHOBEHUSA 0 — ABapwus,
1 -Hopma
[aeneHne rasa mano 0 — Asapus,
1 -Hopma
[aBneHue rasa Benuko 0 — Aapus,
1—-Hopma
Hatunk 3arazosaHHocTn CO 0 — ABapwus,
1-Hopma
[atunk 3arazosaHHocTn CH 0 — ABapwus,
1—-Hopma
Di7eTasea. -8 [MonoxeHwne ra3oBoro knanaHa 0 — 3akpsbIT,
1 — OTkpbIT
Mopackasku koMGUHaLUMIA KnaBuL A5 NepexoioB B
MEHH0

NMPUMEYAHUE
* MapameTp MOXeT OTCYTCTBOBATb, B 3aBUCUMOCTM OT BbIOpaHHOro Tuna
curHana DI 1 (MeHwo — Hactpouku — Bxogbl).
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9 YnpaBneHue KoTnamu
9.1 NU3mepeHMe TemnepaTypbl U AaBreHUs

Mpubop paboTaeT ¢ pe3nCTMBHBIMM AaTyukamu Temnepatypbl Tuna — PT1000,
PT100, NTC10K n 100M (cm. Tabnuuy 2.1).

Tun gaTynka 3agaerca Ans KaXkaoro BXoaa oTaenbHo.

Ecnn n3mepeHHOEe 3HadYeHue OTnMyaeTcs OT (PaKTUYECKOro, TO PEeKOMEHyeTcs
BBECTU KOPPEKTUPOBKY C.D.BVIr (ﬂ,ﬂﬂ Ka>Xgoro BXxoga 3agaetca OTﬂ,eﬂbHO):
T = Tysn + Casur

H3M

Ons  KOPPEeKTHOro Uu3MepeHWst [daBfeHus criegyeT  HacTpouTb  Mpeaensl
npeobpasoBaHMsa TOKOBOro curHana 4... 20 MA B NOnb30BaTenbCKMEe eaunHULbI
namepenus (Mla, 6ap, atm. U T. n.).

DyHKUMA U3MEPEHNST U KOHTPOMS AaBMEHUSA Ha Nofave akTUBMPYETCS napamMeTpoMm
KoHTp.Pnp (MeHto — Hactponku — Tun cxembl).

Bbibop Tuna guckpetHoro curHana Ha Bxoge DI1 onpegenser Tun NOAKNIOYEHHON
uenu:

* HO koHTakT — «ABapus ropenkuy (DI 1: ABapusK);
* [locnepoatenbHocTb H3 koHTakTOB — «Paspeluatowas uenb» (DI 1: Pasp.
PK).

CurHan «ABapusa ropenku» npegnonaraer HanMyune axkTMBHOMO curHamna Ha
auckpetHom Bxoae DI1 npu Bo3HUkHOBEHMM aBapumn. OTcyTcTBUE curHana Ha DI1 B
pexvMe paboTbl CBMOETENBCTBYET O HOPMaribHOW paboTe ropenku.

«Paspewarowas uenb» npegnonaraet HanMyne akTMBHONO CUrHana Ha UCKPETHOM
Bxoge DI1 B pexume pabotbl. OTcytcTBMe curHana Ha D1 B pexume paboThbl
CBUAETENLCTBYET O HEAOCTYNMHOCTW rOperku s 3anycka.

[lns Bcex ANCKPETHbIX BXOAOB HAacTponka BpeMeHn hunetpa Bp.®PnTp no3sonseT He
obpabaTtbiBaTb curHanbl gpebesra KOHTaKToB.
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Ta6bnuua 9.1 — MeHwo/HacTpoinku/Bxogbl

OKkpaH

OnucaHue

Ovana3oH

Tun gaTyvka TeMnepaTtypbl NPsIMON BoAbI

PT1000, PT100,
100M, NTC10K

KoppeKkTpoBKa M3MepeHHOro 3HauYeHs!

-100...100

Tvn gaTtymka Temnepatypbl 06paTHOW BOAbI

PT1000, PT100,
100M, NTC10K

BepxHsis rpaHuua usamepeHus (aasneHve npsiMomn
BOAbI)

0...100

Al

HwxHss rpaHvua nsmepeHns (4aBneHne npsiMon
BOAbI)

0...100

KoppeKkTrpoBka M3MepeHHOro 3HauYeHs!

—100...100

Tun paTyvka TeMnepaTtypbl yXO4sALUUX ra3oB

PT1000, PT100,
100M, NTC10K

KoppekTnpoBka M3mMepeHHOro 3Ha4eHust -100...100

Pexum paboTbl AnckpeTHbIx Bxogos Ne 1, ¢ Pasp.PK,
AsapusiK

Bpems dunbTpa AMCKPETHBLIX CUrHamNoB Ha 1,5..5

BXxoaax, c

Moackaska ons nepexoga B MEHIO
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9.2 Bbi6op cxeMbl ynpaBneHus

Hanuune, T”n 1 KONMYECTBO UCMONMHUTENBHBLIX MEXAHU3MOB B CXeEMe onpenendeTca

napametpamy Tuna cxemMmbl. HacTporka KoHgwurypaumm cxembl ynpasneHus Tabnuua 9.2 — Mento/HacTponku/Tun cxemb

onpeaensiert noruky padotel npubopa. dkpaH Onucatue Nuana3soH
Twvn ropenku 0—-Mog
1—1ctyn
2-2ctyn
3-3ctyn
Hanuuue B cucteMe HacoCHOW rpynnbl Ectb, Het
Pexum perynmpoBaHusi Temneparypsbl 0 —Her,
obpaTtHon Bofbl 1 —HacPeu,
2 -K3P
KoHTponb obLekoTensHbIX aBapui Ectb, Het
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9.3 3anyck kotna

Mocne nony4YeHnss KomaHObl Ha 3anyck NpuMBop BKMOYAET KOTIOBbIE HACOCHI.
MHOukaumsa JaHHOTO COCTOSIHUSA Ha rmaBHOM akpaHe: 3anHac.

Korga mony4veHbl curHanbl ¢ gaTyvka nepenaja OaBrieHWst Ha Hacocax M gardvka
npoToKa BoAdbl Yepes KoTen, Npubop 3anyckaeT ropenky. lNoka oT ropenku He NpuLLno
NMOATBEPXKOEHME O YCMELHOM pO3XKure, Ha rNaBHOM 3KpaHe oTobpaxaetrcs —
Po3xwur.

Mocne noaoTBepXaeHmna pos3xura, B 3aBUCUMMOCTU OT TuUNA TOPESIKU U TeKyllero
3Ha4YeHna TemnepaTypbl Nogayvun, MHAMKALMS 4AHHOMO COCTOSIHUS Ha [MaBHOM 3KpaHe
Oynet cooTBeTCcTBOBaThH cTatycy: Pabora, Pa6Ct1, Pa6Ct2, Pa6C13 1nn PexxCoH.

BO3HMKHOBEHWE HEVCMPaBHOCTEN KOTNOBLIX HACOCOB OTCMEXUBAETCA MO OTCYTCTBUIO
curHana ot pene nepernaga AaBneHUst Ha Hacocax Unu OT perie NpoToka B KoTre. B
crnyyae HeucrnpaBHOCTV HACOCOB 3aryck roperku 6riokmpyercs.

lMocne 3anycka ropenku KOHTPONMPYETCA HanuMyune TArnm 3a KOT/IOM B TeYeHue
BpemeHn MeHo — HacTtponku — 3awmTbl KoTna — Bp.Ox.dasn.

PerynupoBaHne Temnepatypbl obpaTHOM BOAbI Mpou3BoaMTCca npu nobom cratyce
paboThbl, 3a ucknioveHnem Cron, Tect 1 ABapus.

@ NPEAYNPEXOEHUE

DYHKLMM KOHTPONSA NPOTOKa U AaBMNEHWs MO YMOMYaHMIO OTKITHOYEHbI.
AKTMBMpPOBATb 3aLLMTy MOXHO 3afaB napameTpbl Bp.lMpoToka n Bp.Ox.
OaBn oTnn4YHbIMKU OT HyNHa B MeHo MeHro — HacTponku — 3awmtbl KOTNa.
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PucyHok 9.1
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9.4 XonogHbIn NycK
® ‘I’IPEHYI’IPE)K,U,EHVIE

[aHHbIN peXxnm He O0CTyneH AnAa oOAHOCTYyMNneH4YaTblX roOpesiokK.

Mpnbop Npon3BoANT MNAABHBIN PO3XKMUI KOTIA, YAEPXUBas ropenky Ha MUHUMarbHON
MOLLIHOCTW B T€YeHWe 3adaHHOro BpemeHu nporpesa. KoTten cuvMtaeTcsd nporpetbim,
ecnn ero TemnepaTypa Bbllle TemnepaTtypbl nopora xorogHoro nycka (MeHrw —
Hactponkn — 3awmTta kotna — Xonllyck Mopor). Ha rmaBHOM 3kpaHe nHAMKauus
OaHHoro pexxrmMa otobpaxkaeTtcst kak Xonlyck. Nocne nporpeBa KoTen nepexoanT K
perynupoBaHuio Temneparypbl.

NMPUMEYAHUE

EI Y3en KOHTPOrs XONOAHOro Mycka MOXeT ObITb OTKMHOYEH B HacTpoiikax. B
3TOM cIy4ae KOHTPOnep He orpaHnYnBaeT MOLLHOCTb FOPEnKM Npu 3anycke
«XOrNOAHOro» KOTMa.
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Tabnuua 9.3 — MeHto/HacTtponku/3awmra

TENSIOHOCUTENS B NodatoLLem
Tpyb6onpoBsoae

SKpaH OnucaHue Owana3soH
Bpewmsa oxungaHusi noseneHuns 0 —otkn, 0...180
noATBepXAeHNs paboTbl ropenku, ¢
Bpems oxugaHus nosaBneHnsa NpoToka 0 —otkn, 0...180
nocre 3arycka KoTfIoBOro Hacoca, ¢
Bpems oxunaaHuns nosieneHns tarm nocne | 0 — otkn, 0...180
3arycka kotna, ¢

1@ | Bpems orpaHuyYeHns ropenku Ha 1...600
MWHUMaIbHOWM MOLLHOCTU, MUH
r: & | [Nopor TemnepaTtypbl nogayu, Hwke 0-orkn, 1...80

KoToporo koTen byaert cuntartbcs
ocCTbIBLIMM, °C
OnacHo BbicOKas Temneparypa 0...500
TennoHocuTenNs B nogaroLem
Tpy6onpoBoae, °C
uctepesuc cpabatbiBaHNs 1...30
CUrHanusaumm
ABapuiiHas Temneparypa 0...500
TENMOHOCUTENS B NoAaroLwem
TpybonpoBoae, °C
[ucTtepesnc cpabaTbiBaHNs aBapum 1...30
Bpems MOHMTOpPUWHra Tpex asapuin no 0 —otkn, 0...600
neperpesy, MUH
Mopor Temnepatypbl yxoaswmx rasos, ° | 0 —otkn, 0...500
MuHumansHoe JonycTumoe gaBrnexHve 0...100
TennoHocuTeNs B nogaroLem
TpybonpoBsoae
MakcumanesHoe gonyctumoe gasnenve | 0...100
TENnoHoCMTeNs B NnogaroLem
Tpybonposoae

Fripming HwxHas rpaHnua asapuiiHoro gasnexuns | 0...100
TENnoHoCcuTENs B NogaroLem
Tpybonposoae
BepxHsist rpaHuua aBapuinHoro gaenexus | 0...100
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9.5 PerynupoBaHue Temnepatypbl

Mpubop noporpesaeT Body B KOTNE, ynpaBnss CTyrneH4yaToh uivM momynupyemomn
ropenkamu. B npouecce paboTbl NpMbop aBTOMaTUYECKN ONpenensieT, HeobXxoaMmyo
MOLLHOCTb ropeHus Ansa AOCTUXEHMS 3alaHHON TeMnepaTypbl CETH.

CkopoCTb peakuumn Ha NpocafKy TeMnepaTypbl HacTpaMBaeTCa LWKaron ynpasrieHns
(MeHio — BbicTpble HacTponkun — CKOPOCTb peakuum).

KpanHee neBoe nomoxeHne WHAMKATOpa Ha LIKane COOTBETCTBYeT Havbonee
ObICTPON peakuun, HO MeHee TOYHOMY perynupoBaHuio. C KaxabiM nocriegyowmnm
CMelleHVeM LiKanbl BNpaBo, CKOPOCTb peakuMn yMeHbluaeTCs, HO yBenuynBaercs
TOYHOCTb.

NPEAYNPEXOEHUE

(D 3HayeHus, brindkme K KpanHemy NeBOMY MOMOXEHNI0, PEKOMeHayeTCs
BblOMpaTh ANs1 HeBOMNbLUMX MaNOUHEPLMOHHBIX KOTEMNMbHbIX CyMMapHOM
MOLLHOCTbIO MeHee 1 MBT. 3HaueHus, bnuskue K kpaiHemy NpaBoMy
NOMOXEHWI0, PEKOMEHAYITCH BbIOUpaTh 4N BbICOKOMHEPLMOHHbBIX U MOLLHbIX
KoTnoarperaTtoB CyMmmapHOW MOLLHOCTbLo 6onee 1 MBT.

MHankauma [Monb3oBaTenbCKue Ha LuKane ynpaeneHus, CBUAOETENbCTBYET O
3afaHHbIX 3HaveHusax MNMNLO-koapdULMEHTOB YNCIEHHBIM CNIOCOBOM.

CkopoCTb peakumy Ha Npocagky TeMnepaTtypbl Takke HacTPauBaeTCsl YMCMEHHBIMM
cnocobom — napameTpamMu UMHTerpana noaKMoYeHWss U OTKMNIYeHua  Ans
ctyneHnyarton ropenku nnu NMUO-koadduumeHTamm ons Moaynmpyemoi ropernkm (Cm.
MpunoxeHne HacTtpolika perynsitopa ).

B 3aBMcumocTu OT TMNa BbIGPaHHbLIX rOPenoK Ha aKkpaHe oTobpaxaeTca oauH U3 ABYX
BapuaHToB ObICTPOW HACTPONKM.

@ NPEAYNPEXOEHUE

Tun ropenok Belbupaetca B MeHo — HacTpoinku — Tun cxembil.
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Tabnuua 9.4 — AkpaH ObICTPbIX HACTPOEK ANS CTYNEeHYaTbIX FOpenokK

OkpaH

OnucaHue

Ownana3soH

HwxHsia rpaHuua gmanasoHa
perynmposaHua Temneparypbl Ha

nogave, °C

BepxHss rpaHvua guanasoHa
perynupoBaHusi Temneparypbl Ha

nogave, °C

LWkana 3agaHnst CKOPOCTU peakumm

perynsTtopa

Tabnuua 9.5 — AkpaH ObICTPbIX HACTPOEK ANA MOAYIUPYEMbIX FOpesiok

OkpaH

OnucaHue

Avana3oH

YcTaBka perynupoBaHus
TemnepaTypbl Ha nogave, °C

MoLyHOCTb ropersiku,
COOTBETCTBYIOLLAS Maromy ropeHuto,

%

Bap 3agaHnsi CKOPOCTM peakumm

perynatopa
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9.6 CtyneHuaTas roperka

Uucnoson crnocob 3agaHus TeMmnepaTtypHO-BpEMEHHOIo UHTEerpana no3BondeTt
HacTpauBatTb pas3gefibHO CKOPOCTU peakKumnnm Ha nNoaKNwvYeHnda CTyneHn wu
OTKIHo4eHue.

Ecnun B pexxume PaboTa TemnepaTtypa CETU CTAaHOBUTCSI MEHbLLE HWDKHEN rpaHuLbl
ananasoHa (Tnp min), TO MHTErpan nOAKMNIOYEHUS HayMHaeT HakannueaTbes. Kak
TONMbKO 3Ha4YeHWe uHTerpana CTaHOBWUTCH paBHbIM 3aJaHHOMY B HaCTpOMKax
3HaveHuto (MHTer +), nogknto4aeTcs AONONHUTENbHAs CTYMEHbD.

NMPUMEYAHUE
m KoHTponnep no3esonsaeT Npon3BOAMTbL PEryNMPOBaHNE TPEXCTYNEHYaToN
ropenkomn.

Ecnu Temnepatypa ceTu cTaHOBWUTCSt Oornblle HWKHEN rpaHuubl guanas3oHa, To
HaKOMMeHHOe 3HayeHune wHTerpana cbpacbiBaeTca. Ecnu Temnepatypa cetu
npesblllaeT BepxHio rpaHuuy AnanasoHa (Tnp max), TO WMHTErpan OTKIIOYEHMUS
HauMHaeT HakannmBaTbCA. Kak TONMbko 3Ha4YeHWe uHTerpana CTaHeT paBHbIM
3afjaHHOMy B HacTpounkax 3HadeHutio (MHTer —), cTyneHb oOTkNtovaerca. Ecnm
Temnepatypa CeTW CTaHOBUTCA MeHblUe BepXHeW rpaHuubl AuanasoHa, To
HaKOMMEHHOEe 3HaYeHne nHTerpana cbpacbiBaeTcs.

C uenbio npenoynpexaeHna TakToBaHMA KOTla Ha4ano pacdeTta WHTerpana
NOAKIMKYEHUA UM MHTErpana OTKIHYEeHNUA Npon3BoguUTCA C 3a/:|,ep>|<|<017| Bp Crab.
BpeMﬂ crabunusaumm oTcYMThIBaAETCA npn KaxXgom nogkKnr4YeHUn nnn OTKIKYeHuu
CTyneHu Kotna.

BpeMﬂ cTabunmsaumm Ha MOAKMYeHne CTyneHun, MOXHO 3adaTb OT/IUYHbIM OT
BpemMeHun CcTabunmsaumm Ha oTKMYeHne CTyneHu.

NMPUMEYAHUE

El Mpu neperpeBe KOTna Co CTyNeH4YaTon roperikon 4o 3Ha4YeHus
npeaynpeauMTensHon curHannsaumm TNp CUT. KOHTPOIEP CHMKaEeT
MOLLHOCTb paboThbl 4O NEPBO CTYNEHN.
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PucyHok 9.2 — PerynupoBaHue TemnepaTtypbl
Tabnuua 9.6 — MeHo/HacTpouku/PerynupoBaHue
AKpaH OnucaHue OwnanasoH
BepxHsas paboyas rpaHuua npsimoni Bogel, °C 0...500
HwxHsis paboyas rpaHuLa npsiMoit Boabl, °C 0...500
3HayeHve TemnepaTypHO-BPEMEHHOIO 0...9999
WHTerpana, no AOCTMXEHUN KOTOPOro CTyNeHb
BKIHOYaETCA
3HauyeHue TeMmnepaTypHO-BPEMEHHOTO 0...9999
WHTerpana, no AOCTMXEeHUM KOTOPOro CTYNeHb
OTKMIoYatoTCs
3apepkka Havana pacyeta nHTerpana Ha 0...200
NMOAKMHYEHME CTYNEHW, C
3apepkka Havana pacyeta nHTerpana Ha 0...200

OTKIo4YeHne CTyneHu, c

[Moackaska ans nepexoga B MEHIO
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PekomeHayetcsa 3agaBatb Bpems Bp.Ctab, paBHOe BpeMeHn n3MeHeHus nepenoma
KPMBOM Harpesa OT MOMEHTa BKITHOYEHMWS CTYMEHW ropernkun (CM. pucyHok 9.3).

3HaueHne MHTEerpana 3agaeTca C y4eToM:

¢ npegenbHoro rTeMmnepartypHoro OTKIMoHeHUA OT rpaHnu gnana3oHa
perynnpoBaHuA;

¢ BpeMeHN peaKkunmn Ha BbllleyKa3aHHOE OTKITOHEHME.

[ns yno6ctea Ha rmaBHbIM 3KpaH BbiBeAeH napameTp Ans oTobpakeHus BpemMeHw,
OCTaBLLErocs [0 NOAKMIOYEeHUA UnNu oTknyeHus ctynedn (Ctyn+ m Ctyn—). A
TaKke Bpems 40 OKOH4YaHusa ctabunusauum (Ctab+ n Ctab-).

lMpumep

[lonyckaeTcsi OTKMOHEHME OT HWXKHEW rpaHuubl guanasoHa peryrnMpoBaHust Ha
BennuuHy He 6oree 6 ° C. MakcumanoHoe Bpems OO BKIHOYEHWs crepyloLlen
CTyneHu Npv AaHHom npocagke — He 6ornee 60 c.

3a,El,aBaTb MUHMMalibHOE 3Ha4YeHne NHTerpana BKn4YeHna cnenyet Kak:
(6 x 60) /2 = 180.

JonyckaeTcsa npeBbIlEHNE Ha BEPXHEN rPaHULLEN Juana3oHa perynnpoBaHust He
bornee, yem Ha 3 ° C. MakcumanbHoe BpeMsi OO OTK/OYEHWs NpeablayLlen
CTyneHu nNpu aHHoM neperpese — He 6onee 20 c.

38,Cl,aBaTb MUHUMaribHOE 3Ha4YeHne NMHTerpasna BbIKIM4YeHNA cneayeT Kak:
(3 x 20) / 2 = 30.
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9.7 Moaynupyemas roperika

Perynatop  pacnpegensieT  MOLLHOCTM BbIXOAHOrO
nocnegoBaTenbHOCTU, U306paXKeHHOM Ha pUCyHKe 9.4,

curHana cornacHo

Ha pucyHke undpamm 0603HaYeHbI:
* 1 — 3anyck ropenku;
* 2 — ropernka pasoxrnacso;

e 3— TeMneparypa soLuna B 30HY HEYYBCTBUTEITbHOCTU, BbiIXOAHAA MOLWHOCTb
He MeHdAeTCA,

o 4— yBenu4yuinca pacxon TennoBoun 3Heprm n Temneparypa nogayu
CHU3nnNachb;

« 5— yBenn4yeHne MOLHOCTU ropesikm CHOBa OToABUIraeT teMmneparypy B 30HY
HEeYyBCTBUTEITbHOCTH;

* 6 — cHM3WNCS pacxoq TENIOBOW SHEPrMK y NoTpebuTens, TekyLas
MOLLIHOCTb OKa3anacb M3bbITOYHOM, TeMNepaTypa Nofgayn BoilLna 3a 30Hy
HEYYBCTBUTENbHOCTH;

+ 7 — He MeHsieTca TeMnepaTtypa nogayu. BeixoaHas MOLLHOCTb paBHa Hyro.
CHSIT curHan Ha 3anpoc po3xura KoTna.

KauecTBo perynvpoBaHus TemnepaTypbl CeTU onpegendawTcsa napamerpamu M0
KoacbhuUMEHTOB, 3adaBaeMblx B  HacTpovikax npubopa (Hactpomkm —
PerynupoBaHue — Kn, Tu, Ta). 3HayeHne nonHoro BpemMeHn xoda cepBonpuBoaa
ropenku (Bp. XogaCepBonp [MonHoe) OOMKHO COOTBETCTBOBATb (hakTUYECKOMY
BPEMEHM MNEPEMELLEHNS CEPBOMPMBOAA 3aABWMKKM OT 3aKPbITOrO MOMOXEHUs 00
oTKpbITOro. OT 3TOro 3aBUCUT TOYHOCTb pacyeTa ynpaBMsoWMX UMMIYIbCOB, YTO B
3Ha4YMTENbLHON CTEMNEHU BNMSIET HA TOYHOCTL paboTel MN-perynaropa.

YctaHaBnuBaemoe Bpemsi paboTbl OTHOCUTCH TOMbKO K Auana3oHy MOAYNMPOBaHWUS.
lMpumep

Bpewmsi nonHoro xoga cepeonpwmsoga (90°) — 15 cekyHA, MMHUManNbHOE OTKPbITOe
nonoxeHne cepsonpmeoga — 20°. MakcumanbHOe OTKpPbITOE MONoXeHMe
ceponpueoga — 80°.

Mopynvpyemoe nonHoe Bpemsi Xoga 3aABWKKM paccUMTLIBAETCS Creaytolmm
ob6pasom: (15 - (80 —-20) +90)=10c.

[ns npegoTBpalleHVs BO3AeNCTBUS HA CEPBOMPUBOL FOPENikM YacTbIX U KOPOTKUX
UMMYMNbCOB, YMNPaBASOWMIA CUrHaN nogaeTcd TOMbKO, eCnv ero AnUMTenbHOCTb
Bonblue MuHMManbHoro BpeMeHn xoga (Bp.Xona Cepsonp MuH-e).

NPEAYNPEXOEHUE

@ AnNropuTM ynpaserneHusi cepBonpuBoaOM, NodpasyMeBaeT UCMob3oBaHne
curHana «aosogku». MpumeHeHne cepBonpueoaa 6e3 KOHLEBbLIX
BbIKIOYaTENEN MOXET NMPUBECTU K €r0 HEUCTIPABHOCTMY.
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Temnepatypa |
nopaun -

3anpoc Ha
POKMI

MowHocTb
100
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PucyHok 9.4 — Pa6oTta MogynupyemMom ropenku

Tabnuua 9.7 — MeHw/HacTponku/PerynupoBaHue

—
o

OnucaHue Ouana3oH
YcTaBka Temnepartypbl npsimoii Bogebl, °C 0...500
30Ha HeYyCTBUTENBLHOCTY NpsIMON Boabl, °C 0...9
MNponopunoHanbHeIn ko duumeHT MNUO- 0...9999
perynsitopa
Bpewms nHterpupoBanus MO-perynsatopa, ¢ 0...9999
Bpewms anddepeHumposanus MNO-perynatopa, | 0...9999
c
Mepuog pacyerta mowHocTn MU perynstopa, ¢ | 1...30
MoLLHOCTb ropenky CooTBETCTBYIOLLAA ManioMy 0...50
ropexuio, %
[NonHoe Bpems xofa cepBONpuUBOAa, C 1...600
MwuH1ManbHoe Bpemsi xoda cepeonpusoga 0,01...100

roperku, ¢
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Mpwn neperpese KoTna ¢ MoAyNMPYyeMON ropenkon 4o 3Ha4YeHus1 NpeaynpeaTensHon
curHanusauum Tnp CUN.  KOHTpPOMNnep MEepeBOAMT TOpPEenkKy Ha MWHUMAarbHYH
mMowHocTb MowH.Bkn.lop.
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9.8 KotnoBble Hacochbl

|_|pl460p ynpasndaeT AByMA KOTNOBbIMM HaCOCaMMWU. HacocHas rpynna pa60TaeT Ha

Tabnuua 9.8 — MeHto/Hactponku/Hacocbl koTnoBble

obecnedeHne npoToka BOAblI Yepe3 koTen. Hanmuuve npoToka KOHTpOnMpyertcs
Npnbopom Mo gaTuuky pene npotoka. PaboTocnocoGHOCTbL HACOCOB KOHTPONMPYETCS

Nno AaTyUKy pene nepenaga AaBneHuns. Ha KaXayr HaCOCHYIO rpynny npnuxoanTca no

OOHOMY OaT4UMKYy.

Ona BblpaBHMBaHUA HapaboTku, npubop yepenyer HacOCbl MO 3ajaHHOMY B

HacTpolkax BpemeHu. PyHKUMIO YepedoBaHus No HapaboTKe MOXHO OTKMYUTb. B
3TOM Ccny4ae oguvH 13 HacocoB ByaeT paboTaTbh Kak pe3epBHbIN, Ha Cnyyan Bbixoda
N3 CTPOsi OCHOBHOIO. PacnpegeneHune pone 0CHOBHOMO 1 pe3epBHOMO MPOU3BOANTCS

B MEHI0 npubopa.

Kaxzaomy Hacocy MOXHO HasHauuTb oauH U3 Tpex ctatycoB (HacTpoiiku — Hacocbl

KotnoBbkie — Hacoc 1, Hacoc 2):

*  OTKNKYEeH — Hacoc He ncnonb3yeTca npu BbIMOTHEHNN allfOPUTMa;

* OcHoBHOMN — ncnonb3yeTca Npu BbIMONMHEHUN anropuTMa;

* Pe3epBHbIN — B Cly4ae HeEMCNpaBHOCTM OCHOBHOMO Hacoca 6epeT Ha cebs

ero oyHKUUK, 0 TeX Nop, Noka OCHOBHOW HE BOCCTaHOBUT CBOO
paboToCcnocoOHOCTb.

Pabota HacocoB B pexumax «ABapusi» 1 «Cton» onncaHa B pasgene 10.5 n ogHon
13 BblbpaHHbIX Nornk pabotsl Pex.OTkn:

OTKMO4YEeHUA ropenkn, MUH

OkKpaH OnucaHue Ownana3oH
Pexxum paboTbl koTnoBoro Hacoca Ne 1 0 - Ortkn,
1 — OcHoBHOW,
2 — PesepB
Pexxum paboTbl koTrnoBoro Hacoca Ne 2 0 — OTkn,
1 — OcHoBHOW,
2 — Peseps
Bpemsi nrHopmpoBaHus nokasaHus oT AaTymka 2..180
nepenaga gaBneHus Npy ctapTe Hacoca, ¢
MNepuog cMeHbl LMPKYNSILMOHHBIX HACOCOB MO 1...240
HapaboTke, 4
Hanuuune nepesanycka HacocoB npuv nponagaxum | 0 - Her,
curHana ot PDS 1-EcTtb
BbI60p ycrnoBust BbIKMOYEHUSA LMPKYNAUMOHHbIX | O — Bbiber,
HacocoB 1-Tnp
YcTaBka TeMnepartypbl NpsiMO CETEBOW BOAbI 0...500
[ONs1 OTKIMOYEHNS KOTNOBOro Hacoca, °C
3apepikka OTKIMHYEHMS] Hacoca nocne 1...60

* OTKNIOYEHUE nocne 3agaHHOro B HacTporikax Bpemeru (3agepxk.Otkn);

* OTKITHOYEHWE NOCHE CHWXKEHUS TEMMEepaTypbl NOAaYM HDKE 3a4aHHOTO B
HacTpovikax TemnepartypHoro nopora (Tnp oTkn).

NMPUMEYAHUE

Y3en ynpasneHus KOTNOBbIMU HACOCaMMU MOXET BbITb OTKIIOYEH B
HacTpoiikax npubopa. B aTom criyyae npnGop nepectaer ynpaenaTb paboTon
HacoCoB.

9.8.1 bopbba ¢ noXxHbIMU cpabaTbIBaHUAMM JaT4YMKa Nnepenaga gaBlneHusA

UTOObl MCKMIOUMTL HEKOPPEKTHyl paboTy HacocoB npu cBosx pene nepenaga
OaBreHusi, MpegycMOTPEeHO YrpaBlieHWe HacocaMu C  YY4ETOM  BO3MOXKHbIX
nponagaHuii cUrHanoe pese nepenaga, koraa no yakTy nepenag B HOpMe.

Hacocbl KOHTYpOB nNpv aBapuum MO Mepenagy [AdaBreHusi nepesanyckalTcs
aBTomaTtuyeckn. Ecnu Bbiwen n3 CTposi NepBbld HAcOC, KOHTpOSSep 3anyckaeT
BTOpOon. [lpM HeucnpaBHOCTU BTOPOro, KOHTPONNep 3anyckaeT nepsbii. Ecnu
KONMYECTBO HeydayHbIX BKIMIOYEHW Hacoca MPEBLICUT MATb MOMbITOK Moapsid, TO
npubop GyaeT MHTEpPNpPEeTUPOBaTh 3TO KakK HEUCMPABHOCTb M 3adbuMKCUMpyeT aBapuio
Hacoca OO0 MOMeHTa ero cbpoca komaHgon COpoc (M3 MeHl npubopa, BHELUHEN
KHOMKOW Mnn ceTeBol koMaHaom no RS-485).
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Hactpovika noBegeHusi KoHTponnepa npu cbosx perne nepenaga AaBreHus
npoussogutca B napametrpe [epesanyck (MeHrw: Hactponkm — Hacocbl
Kotnosskle).

NMPUMEYAHUE

Moa HeyaayHbIM BKIOYEHUEM rnoapasyMeBaeTcs 3anyck Hacoca, 6e3
MonyyYeHus curHana ot nepernaaa pesne AaBieHnst Mo UCTEYEHUI0 BPEMEHN
pasroHa.
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9.9 PerynupoBaHue TeMmnepaTtypbl 06paTHOM BoAbI

[aHHbI BUL perynvpoBKM BO3MOXEH C MOMOLLbI Hacoca PeuupKynsuum wunm
TPEexxoQoBoro Knanawa.

(D NPEQYNPEXOEHUE

Mpnbopom noaaepknBaeTcst TONbKO AUCKPETHLIN TUN cepBonpuBoao K3P.
Tvn ucnonHUTENBLHO MexaHn3ma onpenensaeTca B HacCTponkax Tuna cxembl (MeHo —
Hactponkn — Tun cxembl — Per Tob6p). YcTaBka perynupoBaHusi Temneparypbi

obpatHOM BoAbl 3ajaetca B Buae Heob6XoQUMMOW pasHuubl Mexay TekyLuen
TemnepaTypoWn Ha nogade v Temneparypoi obpaTHON BoAb!.

Hacoc peumpkynauum paboTtaeTr Ha noggepXaHue [guanasoHa HOopMarbHbIX
3Ha4YeHun TemnepaTypbl obpaTHOM Bogbl. Hacoc Bkmovaercss Npu yMeHbLUEHWM
Temnepatypbl 00paTHOW BOObl HWXE YCTaBKM BKMYeHud. Beikniovaetcda npu
npesbllUeHUN TemnepaTypbl 06paTHOW BOAbl Bbille YCTaBKM BblKoyeHus. [pu
nepexoge B pexumbl «ABapusiy paboTa Hacoca peuupKynsuMum onucaHa B
pasgene 10.5. MNMpu nepexoge B pexunm «CTon» HAaCOC pELMPKYNALMM OTKITHOYaETCS.

K3P peumpkynsummn nogaepXvBaeT ycTaBky TemnepaTypbl obpaTHor Bogsl no Mg
3aKOHY.

CD NPEAYNPEXOEHUE

AnropuTM yrpaereHusi CEpBONPUBOLOM, NMoApasyMeBaET UCMOSIb30BaHNE
curHana «gosogku». MpumeHeHne cepeonpueoaa 6e3 KOHLEBbIX
BbIKIOYaTeNe MOXeT NPUBECTU K ero HeUCNPaBHOCTY.

CkopoCTb peakuum Ha NpocagKky TemMnepaTtypbl HacTpaMBaeTCa C MOMOLLbLIO LiKanbl
ynpaenexusi (MeHio — HacTpomnku — Perynup-e To6p — CKOpoCTb peakuun).

KpaiHee neBoe NonoxeHne nHaMkaTtopa Ha LuKane CooTBETCTBYET Hanboree peskon
peakunn, HO MeHee TO4YHOMY perynmpoBaHuio. C KaXxabiMm  nocnegyrownm
yBEMNMYEHMEM LLIKaNbl BNPaBO, CKOPOCTb PeakuMn 3aMeffisieTcs, HO yYBenu4mMBaeTcs
TOYHOCTb.

BHMMAHUE
A KauecTBo perynupoBaHusa TemnepaTtypbl 06paTtHON BoAbl ONpeaensitoTcs ¢
nomolLubto koadpduumenTos MNMNO-perynsatopa, 3agaBaemMblX B HACTpOMKax
npubopa (Hactpomnku — Perynup To6p — Kn, Tu, Ta). 3HaueHne nonHoro
BpemeHu xoga cepsonpusoga ropenku (Hactponku — Perynup To6p — Bp.
Xopa CepBonp lNMonHoe) JOMKHO COOTBETCTBOBATb (haKTUYECKOMY BPEMEHMU
nepemMeLLieHNs: CepBoNpuBOaa 3aABWKKM OT 3aKPbITOro MNOMIOXEHUS 40
OTKpbITOro. OT 3TOro 3aBUCUT TOYHOCTb pacyeTa ynpasnsioLwLmMx UMMNyrnbCoB,
YTO B 3HAYMTENBHOWN CTEMNEHMN BNUSAET Ha TOYHOCTbL paboTel MNO-perynartopa.

Ons npenorBpalleHna BO34ENCTBUSA Ha cepBonpmMBoad KnanaHa 4acTbiX U KOPOTKUX
nMnynbcos, yFIpaBJ'IFIIOU.lVIVI CUrHan nogaeTcda TOJbKOo, eclin ero AnnTesibHOCTb
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Tabnuua 9.9 MeHto/Hactponku/Perynup-e TobGp (Hacoc peuup-
Kynsauum)
AkpaH OnucaHue Owana3oH

Cpgur yctaBku Tobp oTHocuTenbHO Trip (ycTaBka 5..25
Tobp = Tnp — ATob6p)
McTepesnc Temnepatypbl 06paTHON BOAbI 0...20

Tabnuua 9.10 — MeHw/HacTtpoiku/Perynup-e To6p (K3P)

SKpaH OnucaHue Owvana3oH
Py amp s

Cpgur yctaBku Tobp oTHocuTenbHo Trip (ycTaeka | 5...25
Tobp = Tnp — ATobp)
30Ha HeYyBCTBMTENBHOCTM perynmpoBaxus Tobp, | 0...9
°C
CkopocTb peakumn perynatopa Tobp (* — pesko,
Khkkkkkkkkkkk P I_”.IaBHO)
MonHoe Bpems xoaa cepsonpusoga K3P Tobp, ¢ | 10...180
MwuHnmanbHoe Bpemsi xoga cepsonpusoga K3P | 0,3...100
Tobp, c
MNponopunoHanbHbIn koadduumeHT MNUAO- 0...9999
perynsatopa
Bpewms nHterpuposanus MNMNO-perynatopa 0...9999
Bpewms anddepeHumposanus MNO-perynatopa | 0...9999
Mepwuog pacyeta mowHocTn MU perynsatopa, ¢ | 1...30
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fonblwe MuHMManbHoro BpemeHu xopa (Hactpowmku — Perynup-e To6p — Bp.
Xopna Cepsonp MuH-e).

CD NPEAYNPEXOEHUE

Y3en perynupoBku Temnepatypbl 00paTHON BOAbl MOXET ObITb OTKITHOYEH B
HacTpowkax npubopa. B atom cnyyae npubop nepectaet KOHTPONUPOBaTb
TemnepaTypy obpaTHOI Bodbl U Ha IMaBHOM 3KpaHe oTobpakaercsi Tobp:
OTkn. M B HacTpowikax BXO4OB/BbIXOA0B NapaMeTpbl, CBA3aHHbIE C
HacTponkamu gaTymka obpaTHom Boabl oTobpaxkatoTca kak OTKn.

9.10 CtaTtncTtuka HapaboTku

PaCLLIVIpeHHaFI VIHQ)OpMaLI,VIFI O Konn4yecTBe 4acoB pa60TbI N KONMMYECTBE BKITHOYEHUN

KoTna oTobpaxaeTcsi Ha okpaHe cTatuctukn (MeHlo — WHdopmauusa — Tabnuua 9.11 — MeHto/UHdopmauns/Cratnuctuka
CratUcTUKA). Cratuctuka Onucanue Ovnana3soH

@ NPEOYNPEXOEHUE

B AT H

Yacbl HapaBoTKM 1 YACHIO BKMIOYEHMIA KOTHNA MOXHO CBPOCHTL KOMaHAON Konu4ecTso Bnio4eHuit ropenki kotna 0...99999
C6poc Ha akpaHe CTaTUCTUKMN. 0...99999
Bpewms HapaboTku koTna, Y 0...99999
Bpemsi HapaboTku koTnosoro Hacoca Ne 1, 4 0...99999
Bpems HapaboTku koTnoBoro Hacoca Ne 2, 4 0...99999
Bpems HapaboTku Hacoca peunpKynsauum, 4 0...99999

C6poc cTaTUCTUKKN BbIGPaHHOIO
MCMOSTHUTENBHOTO MexaHnama

Moackaska Ans nepexona B MEHIO

31



10 Asapuu

10 ABapumn
10.1 KoHTponb aBapui

anGOp No3BONAET KOHTpONMpoBaThb, onoBelaTtb U npeaynpexgartb O BO3MOXHbIX

aBapUIAHbIX cUTyaumsl. ABapum KOHTPONUPYHOTCS B PasfiMYHbIX PEXMMAX. Tabnuua 10.1 — ABapuu, KOHTPONUpPyeMble B Pa3fINYHbLIX peXxumax

Bup aBapuu Pexum
Pa6ora Cton ABapus
ABapus gatyvka Temnepartypbl NpsiMON BoAbI + + +
ABapus gatyvka gaBneHus npsiMon Boabl + + +
ABapwus gaTunka TemnepaTtypbl 06paTHON BoAbl + + +
MeperpeB TennoHoCUTENS Ha nogaye + + +
Bbicokasi Temneparypa nogayu + + +
Bbicokasi Temneparypa yxoasiLumx ra3os + + -
TpexkpaTHbI Nneperpes NPsIMO BoAb! + + +
[aBneHune TennoHocuTens + - -
ABapus gaenenus (PS) + - -
[MpoTok TennoHocuTens Yepes Koten + - -
ABapus kotna + + +
HewucnpaBeH KOTNOBOM Hacoc + - -
Bce Hacochbl koTna B aBapuu + - -
ABapuiHas KHonka + + +
Hert cBA3u mogynem paclumpeHuns + + +
3arasoBaHHoCcTb CO + + +
BarasoBaHHocTb CH + + +
Moxap + + +
Banom + + +
[aBneHwne rasa Ha BBOAE + - -
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10.2 3awumTa

Ins GesonacHoi paboTbl KOTNa crneayeT 3agaTb npedenbl U BpeMeHa 3afepikKu
cpabaTtbiBaHW curHanuaauum u aBapun (MeHro — Hactpomku — 3awmTa). [NonHbin
nepeyeHb KOHTponupyembix aBapui (cm. pasgen 10.5).

10.3 KoHTponb TeMnepaTtypbl yXoasLmuxX ra3os

Ona otcnexuBaHua 3¢EEKTUBHOCTU paboTbl ropenku npubop KOHTpomnupyer
TemnepaTtypy yxoasimx ra3oB. [peBbiwas ee rpaHnyHoe 3HaveHne Tyr (MeHo —
Hactpownkn — 3awwmra), npubop CUrHanu3npyeT O HELTaTHOW CUTyauun, BKITYas
namny obLien aBapun, U apxXmMBUPYET €€ B XXypHan aBapuii.

33

Tabnuua 10.2 — Cnucok cooOLweHnmn 3alimuThbl

AkpaH OnucaHue Owana3oH
¢ Bpemsi oxugaHus nosiBneHns nogTBepXaeHms 0 — oTkn,
paboTkl ropenku, ¢ 0...180
Bpemsi oxunpgaHusi nosiBneHns curHana ot 0 — oTkn,
[aTtymka NpoToKa nocrie 3anycka HacocoB, C 0...180
Bpems oxuaaHus curHana ot gatyvka gasnenus | 0 — otkm,
B KOTNeE, C 0...180
Bpewms nporpeBa KOTna Ha MMHUManbHON 1...600
MOLLHOCTM, MUH
[Mopor TemnepaTtypbl NOAAYM, HUXE KOTOPOro 0 — ok,
KoTen byaeT cunTaTbCs OCTbIBLLMM 1...180
OnacHo Bbicokasi TemnepaTypa TennoHocutens B | 0...500
nogatoem Tpybonposoge, °C
I'ucTepesuc cpabaTbiBaHUst cCUrHanm3aumm 1...30
ABapuiHasa TemnepaTtypa TennoHOCUTENs B 0...500
nopatowem Tpybonposoge, °C
'nctepesuc cpabaTbiBaHUst aBapun 1...30
Bpems MoHUTOpWHra Tpex aBapui no neperpesy, | 0 — oTkn,
MUH 0...600
Twxog . Mopor TemnepaTtypbl yxoasLmx rasos, °C 0 —oTkn,
0...500
Temneparypa yxoasLumx rasos, °C 0...500
MuHumansHoOe gonycTumoe AasnexHve 0...100
TennoHocuTens B nofatoLLem Tpybonposoae
MakcumanbHoe gonycTumoe AaBneHne 0...100
TennoHocuTens B nogatoLLem Tpybonposoae
MwHumanbHoe onycTUMOe AaBneHne NPsiMon 0...100
BOAbI
MakcumanbHoe gonyctumoe aasneHune npamon | 0...100
BOAbI
lNoackaska ans nepexoga B MEHHO
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10.4 XypHan aBapun
ABapuiiHble cOBbITUS PUKCUPYIOTCS B XKypHar.
B »ypHan 3aHocaTCcA cneyloLwmne napameTpbl:
* KpaTKoe Ha3BaHue aBapwuu;
* BpeMs aBapuu;
+ Bpems cbpoca aBapun.
KypHan paccuntaH Ha 20 3anucen.
MocnegHee cobbITUE HAXOAMUTCA B Hayane XXypHana nog Homepom 1.
B cny4yae nepenonHeHus xypHana Hambonee crapble 3annucu yaansoTcs.

< | |MTPUMEYAHUE

| 1 | |Bpems c6poca aBapum B xypHane duKcUpyeTcsi Py BIXOAE U3 pexnuma
ABapus. B 3aBucuMocCTy oT cobbITUSA JaTa KBUTMPOBAHNSI MOXET
UKCUpoBaTLCS B XXypHarne nnbo Bpy4yHyto, MO0 aBToMaTUYECKU. YCNOBUS
cbpoca aBapun cm. Tabnmuy 10.4.

Ons NPONNUCTbIBAaHUA XypHana Ha 3KpaHe crneayet 3agatb HoOMep 3anncu.

(D NPEAYNPEXOEHNE

HacTpouku no MNMpunoxeHuto HacTpolika BpeMeHu 1 oatbl .

B Cny4yae HEKOPPEKTHOro 0To6pa>Keva BpeMeHn N Oaatbl crnenyet npoBepuTb
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Ta6bnuua 10.3 — MeHto/ABapun/ApxuBHbIN XypHan

OkpaH

OnucaHue

OwnanasoH

HassaHue akpaHa

Homep 3anucu B XypHane cobbituin ans
oTobpaxeHus

1..20

KpaTkoe Ha3BaHue aBapuu

,El,aTa N BpeMsA BO3HUMKHOBEHUSA aBapuun

AOFMMMPT wwspmioo

[JaTa 1 Bpemsi yCTpaHEHWsI aBapum

Cbpoc xypHana aBapuii

[a - cbpocutb
3anuncu
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10.5 Cnucok aBapum

Ona 6bicTporo nepexoda W3 [MaBHOMO 3KpaHa Ha 3KpaH COCTOSIHUS aBapui
npegycmoTpeHa KoMOMHaLMUA KHOMOK +[0K],

Tabnuua 10.4 — Cnucok aBapum

Ne Bua ABapun Ycnosue nosiBneHus Peakuus npubopa* Copoc aBapum UHaukauma
Tekywue aBapum ApXUBHbIN XypHan
ABapuu gaTumkoB
1 ABapusa gatunka 3HaueHre namepsieMoro curHana Haxogutcs | lMepexopn B pexxum Aeapus ABsTOMaTM4eckunint cbpoc nocne ycTpaHeHus
Temneparypbl NPAMONn BHe AONYCTUMOrO AnanasoHa Ans HencrnpaBHOCTH
BOAbI BbIGPaHHOro TUNa AaTt4nka unm obpbIB MMHUIA
2 ABapus gatyvka cBAsn
AaBreHunst NpsiMon BoAbl
3 ABapus gatyvka Pexxum paboTbl He MeHsieTcs.
Temneparypbl obpaTtHoi PerynupoBaHue o6paTtHoi Bogbl
BOAbI npekpaLiaercs
4 ABapuvsa gatunka Pexxum paboTtbl He MeHsieTcs
Temneparypbl YXOAALLNX BknitoyaeTtcst namna aBapum
rasos
ABapum 3aluTHbIE
5 Bbicokasi Temneparypa M3mepsiemoe 3HayeHne Temnepatypbl Mogaynupyemas ropenka ABTOMaTMYECKUIA COPOC NPY CHUXKEHWM
nogaum noda4vun NpeBbICMIIO 3a4aHHOe 3HavYeHne NepexoamT B Pexum paboTbl HA | 3HaYeHWsA TemnepaTtypbl noaayn Tnp cur —
napameTpa Tnp cur MWHUManbHON MOLLHOCTMU. et cur
CTtyneHyaTas ropenka
nepexoauT B pexum paboTbl Ha
nepBoOl CTYMNEHMW.
MpuHyanTenbHbIN NepeBog Ha
MWUHUMAnbHYIO MOLLHOCTb MK
NepByto CTyMNeHb BCEX KOTIIOB
6 Meperpes Temnepatypbl | VIamepsiemoe 3HayeHWe TeMnepaTypel Mepexopn B pexum ABapus ABTOMaTUYECKNIA COPOC NPY CHWKEHWUN
nogaym noda4vun NpeBbICMIIO 3a4aHHOe 3HavYeHne 3Ha4YeHust TemnepaTypbl nogayv Tnp aB —
napameTpa Tnp aB MicT aB.
Jlamna aBapwu Npu 3TOM He BbIKMIOYNTCA
noka He GyaeT NpousBeneH py4Hou copoc
aBapwu neperpesa
7 TpexkpaTHbIi neperpes M3mepsiemoe 3Ha4yeHne Temneparypbl Bpy4Hyto, komaHgown copoca aBapuu nocne | Trip sl PP E
npsimon Bogel nofayn NpeBbICUII0 3aAaHHoe 3HavYeHne yCTpaHeHus HencnpaBHOCTU™*
napameTpa Tnp aB 3 pa3a 3a Bpems Bp.3-x
ABapui no neperpeBy
8 Bbicokas Temneparypa M3mepsiemoe 3HayeHne TemnepaTypsbl Pexum paboTbl He MeHsieTcs. ABTOMaTM4eCKnin COPOC NPY CHUXKEHNU
YXOASLUMX ra3oB nofayv NpeBbICUIIO 3aAaHHOe 3HavYeHne Bknioyaetcs namna 1N3MepsemMoro 3HadyeHus Hmke Tyr
napametpa Tyr cUrHanusaumu
9 [aBneHne Boabl Mano M3mepsiemoe 3Ha4yeHve AaBneHust nogayn Mepexopn B pexxum ABapusi. Bpy4Hyto, komaHzow cbpoca aBapuu nocne | Frig
(aBapusi) BbILLNO 3a 3agaHHoe 3HadeHne P.np min ... P. | Hacockl npekpalyatot paboTy | yCTpaHeHusi HemcnpaBHOCTU™
np max (ecnu oHu NCNonb3yOTCS B
10 | JaBneHwe Boabl BENUKO
cxeme)
(aBapus)
11 | DaBneHuve Boabl Mano Pexxum paboTtbl He MeHsieTcs ABTOMaTM4eckuin cbpoc nocne yctpaHeHus —
(curnanusauwms) HencnpaBHOCTW.

35



10 Asapuu

MpogomkeHue Tabnuubl 10.4
Ne Bug ABapumn YcnoBue nosiBneHus Peakuusa npubopa* Copoc aBapum Wuavkaumsa

Tekywue aBapum ApPXUBHbIN XypHan

12 | JaBneHue Boabl BENWKO
(curHanusauwms)

ABapuu KoTnos

ok

13 | ABapus gaBnexus B kotne | [Nponan curHan™** ot pene gaeneHus kotna | MNMepexoa B pexxum Asapust ABTOMaTuyeckuii cbpoc nocrne ycTpaHeHus!

*** oT perne NpoToka Boabl HencnpaBHOCTHU.
P P BpyuHyto, komaHzomn cbpoca aBapuu nocne
yCTpaHeHns HencnpaBHOCTN™*

14 | ABapus npoToka Yepes MNponan curHan
KoTen yepes KoTen

15 | ABapus koTna Mony4yeH curHan aBapuu ropenku (06pbIB
paspeLuatoLLen LLenu) unm He NpuLLen curHan
noaTeepXaeHns paboTbl ropenkm

16 | HencnpaseH koTnosow Mponan curHan™** ot pene nepenaga Pexxum paboTbl He MeHsieTcs. BpyuHyto, koMaHaom cobpoca aBapum™*
Hacoc [AaBreHnst Ha HaCcoCHOW rpynne BnokupoBka paboTbl Hacoca. riocrne ycTpaHeHUsi HeucnpaBHOCTU
3anyck BTOporo Hacoca (ecnu
OH MCMOMNb3YyeTCs B CXeMe)

17 | Bce koTnoBble Hacockl B | Bce Hacockl 3 HAacOCHOM rpynnbl Mepexopn B pexxum ABapus ABTOMaTuueckuii cbpoc nocre ycTpaHeHust
aBapuu HeucnpaeHbl HeuncnpaBHOCTW

ABapum obLLeKoTeNbHbIe

18 | ABapuinHas KHonka Mponan curHan™** paspeLueHnsi paboTbl MNepexopn B pexum ABapus Bpy4Hyto, komaHao cbpoca aBapuu nocne
KoTenbHoOn yCTpaHeHWst HemcnpaBHOCTU™*
19 | HeT cBsi3n ¢ mogynem Kabenb cBA3W He NoaknioyeH Mepexopn B pexvm ABapust Bpy4Hyto, komaHaown cbpoca aBapuu nocne
aBapuiHON curHanusauum yCTpaHeHWs HencnpaBHOCTU™™
20 | 3arasoBaHHoCcTb CO Mponan curHan*** 3arazosaHHocTn CO Mepexog B pexvm ABapusi BpyuHyto, komaHgon copoca aBapum nocne | L0 i Aeapis
CTpaHEeHWs1 HencnpaBHOCTN™™
21 | 3arasoBaHHOCTb CH Mponan curHan*** sarasosaHHocT CH yerp P
22 | Moxap Mponan curHan™** noxapHoro n3eeLLarens
23 | Banom Mponan curHan™** garyvka NpoHUKHOBEHMSA | Pexxum paboThbl He MeHsieTCs AsTOMAaTMYECKUI COPOC Nocne ycTpaHeHua | Baesor: As Baaom
HeuncnpaBHOCTK.
24 | laBneHue rasa Ha BBoAe | MNponan curHan™** pene MMHMMarnbHOro Mepexopn B pexxum ABapus BpyuHyto, komaHaomn cbpoca aBapuu nocne
mano AaBrieHusi rasa yCTpaHeHus HencnpaBHOCTU™*

*kk

25 | OaBneHue rasa Ha BBoge | [lponan curHan
BESINKO OaBneHus rasa

NPEQYNPEXOEHUE
CD * B cnyyae HacTynneHus noboro aBapuiiHoro cobbiTusi, HE3aBUCUMO OT BUAa
peakuumn npnbopa, cpabaTtbiBaeT curHan ABapusa obwas.
** KomaHay cbpoca aBapumn MOXHO nogatb Ha npubop:

pene makCumarnbHOro

1. W3 akpaHa TeKyLLMX aBapuii B KOHLE NEPEYHS aBapUMHbLIX CODLITUIA.
2. BHelUuHeW KHOMKON, MOAKNHOYEHHON Ha AUCKPETHbIN BXo DI8.

3. CeteBou komaHgon no RS-485.
*** O3Ha4aeT 0bpbiB H3 koHTakTa.
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11 CeTeBoM nHTepdenc

11.1 CeTeBoM nHTepdenc
(D NMPEAYNPEXOEHWE

[ns koppekTHoW paboTbl NpMGopa BHOCUTbL N3MEHEHMS B MapaMeTpbl
«Mpubop», «Bxoapl», «Bbixoabl» SAMNPELEHO!

B koHTponnepe yctaHoBneHbl ABa Mmodynsa uHtepdenca RS-485 ans opraHusauum
paboTbl no npotokony Modbus.

UHTtepderic RS-485 (1) cnyxut ans ceasu ¢ KTP-121.02.41. NHtepdenc RS-485
(2) npegHasHadeH ons agucnetTyepmsaumu.

Onsa pabotbl koHTponnepa B cetn RS-485 (uHTepcbenc 1) cnegyet 3agaTb ero
ceTeBble HACTPOMKM B CUCTEMHOM MEHIO KOHTpossfiepa C MOMOLLbIO KHOMOK U
MHOUKaTopa Ha NuueBor naHenu (CM. pucyHok 11.1).

MpuGop B pexxnme Slave nogaepknBaeT criegyrowne QyHKLUN:
* YTeHMWe COCTOSHMS BXOL4OB/BbIXOAOB;
*  3annCb COCTOSIHWA BbIXOAOB;
*  YTeHMe/3anncb CETEBbIX NePEeMEHHbIX.

Mpnbop pabotaetr no npotokony Modbus B ogHoM un3 aByx pexumos: Modbus-
RTU nnn Modbus-ASCII, aBTomaTnyeckn pacnosHaeT pexum oomeHa RTU/ASCII.
AOpeca perucrtpoB, TUM MNepemMeHHbIX NnapamMeTpoB, AOCTYMHbIX MO MPOTOKOMy
Modbus, npuBeneHsl B pasgene 11.2.
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11.2 KapTta pernctpoB

MopopepxuBatotcs npoTokonbl obmeHa Modbus RTU u  Modbus ASCII

(mepekntoyeHne aBToMaTU4ECKoe).

®dyHkumm yteHua: 0x01 (read coil status), 0x03 (read holding registers), 0x04 (read
input registers).

®dyHkummn 3anucn: 0x05 (force single coil), 0x06 (preset single register), 0x10
(preset multiple registers).

MapameTpbl OMTOBOM Mackn (COCTOSIHNE CUCTEMbI, aBapun 1 Ap.) MOTYT YATaTbCA
Kak pyHkumen 0x03, Tak n 0x01 - B 3TOM criydae HOMeEP perncrpa HyXHo
YMHOXUTb Ha 16 1 npnbasuTb HOMep BuTa.

lMpumep

TpebyeTcss cumtaTb COCTOSIHUE BTOPOrO AWMCKPETHOrO BbIXO4A, MCMONb3ys
dyHkumto 0x01. Homep pernctpa 514, Homep 6uta 1

AJpec suenkn paccunTbiBaeTcsa cnegyowmum obpasom: 514 - 16 + 1 = 8225.
MNognepxnBaemble TUNbI AAHHbIX:

» word - 6e33HaKkoBoe uenoe (2 6anTa), Ha KaXabl NapaMmeTp OTBOAUTCS
oavH peructp Modbus;

+ float - c nnaBatoLel Toukon (4 Ganta), 3aHMMaET gBa COCEAHUX perncTpa
Modbus. Nepenaya Yncna ocyLlecTBRsSeTCS MNaaLluM permcTpom Bnepes
(little-endian);

* boolean - our.
Tunbl goctyna: R - Tonbko uteHue; RW - ytenne/3anuck; W - TONbKo 3anuch.

Ta6bnuua 11.1 — Anroputm 01.10

Kop napametpa | Peructp | Tun | [o- Umsa nepemeHHOMN 3HayeHusa
cTtyn
512 word |R BuTtoBas macka BxoaoB
ib_Burn_Av_1 512.0 bool |R Aapus ropenku (HO) 0 — Hopma,
1 - ABapusa
ib_Burn_W_1 5121 bool |R MopTBepxaeHve paboTbl 0 — Cron,
ropenku (HO) 1 - Pabota
ib_Burn_En_1 512.2 bool |R Pa3spelueHne paboTbl ropenkm 0 — 3anpelueHo,
(HO) 1 — PaspelueHo
ib_PDS_PB 512.12 |bool |R Pene nepenaga naBnexusi Ha 0 — Asapus,
rpynmne KOTMoBbIX HACOCOB 1 - Hopma
umpkynsuum (HO)
ib_AvRar 512.14 |bool |R OTCcyTCTBUE AaBMNEHNs B KOTNE 0 — Aeapus,
(H3) 1-Hopma
ib_AvButton 512.15 |bool |R KHonka «ABapuiiHbii cton» (H3) | 0 — ABapus,
1 - Hopma
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Koa napametpa | Peructp | Tun | [o- Wms nepemeHHOMN 3HauyeHusn
cTyn
513 word | R ButoBas macka Bxogos (Yactb
2)
ib_FlowSwitch 513.1 bool |R Hanwnune npotoka Boabl Yepes | 0 — Asapus,
koTen (HO) 1 - Hopwma
ib_Start 513.2 bool |R Knonka «Ctapt/Cton» (HO) 0 - Cron,
1-Crapt
ib_ResetAv 513.3 bool |R KHonka «C6poc aBapuii» (HO) | 0— Hopma,
1 - C6pocutb
ib_AvFire 513.4 bool |R Hatumk noxapa (H3) 0 — Asapus,
1—Hopma
ib_Breakin 513.5 bool |R CwurHan ot oxpaHHow 0 — ABapwus,
curHanuaauum (H3) 1-Hopma
ib_Pf_LAL 513.6 bool |R [aeneHwue rasa mano (pene 0 — Aapwus,
naenenust) (H3) 1 - Hopma
ib_Pf_ HAL 513.7 bool |R [asneHue rasa Benuko (pene 0 — ABapus,
nasnenust) (H3) 1-Hopma
ib_AvCO 513.8 bool |R [aTtuyunk 3arasoBaHHOCTH 0 — Aapwus,
nometteHns CO (H3) 1—Hopma
ib_AvCH 513.9 bool [R [atunk 3arazoBaHHOCTM 0 — ABapus,
nometleHus CH (H3) 1—Hopma
ib_Gas_LS 513.10 bool |R [asoBbIN knanaH oTkpbIT (HO) 0 — 3akpsbIT,
1 — OTkpbIT
514 word | R ButoBasa macka BbIxoooB
ob_BurnOn_1 514.0 bool |R 3anpoc Ha po3Xur ropesnku 0 — Her,
1-Ectb
ob_BurnC_1s_1 514.1 bool |R BkntounTb Nepsyto/BTOPYIO 0 —Her,
cTyneHb ropenku UM komavpga |1 - Ectb
«3aKpbITb» Ha CEPBONPUBOL
ob_BurnO_2s_1 514.2 bool [R BkntounTb BTOpYO/TPETHIO 0 —Her,
ctyneHb ropenku UJIW komanpa |1 —EcTb
«OTKPbITb» Ha CEPBONPUBOS
ob_PB_1 514.12 |bool |R BkrtounTb koTnosow Hacoc Ne 1 | 0 — Her,
1-Ectb
ob_PB 2 514.13 |bool [R BkntounTb koTnoson Hacoc Ne 2 | 0 — Her,
1-Ectb
ob_PR_C 514.14 |bool |R KomaHga «3akpbiTb» Ha K3P 0 —Her,
Temneparypbl 06paTHOW BOAbI 1-Ectb
ob_ PR_O 514.15 |bool |R KomaHpa «3akpbiTb» Ha K3P 0 — Her,
Temneparypbl o6paTHo BoAbl 1-Ectb
IV BkntounTb Hacoc
peLupKynsaumm
515 word |R ButoBas macka BbIxogoB (YacTtb

2)
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MpogomkeHue Tabnuubl 11.1

MpoaomkeHue Tabnuubl 11.1

Kop napametpa | Pernctp | Tun | [o- WUmsa nepemeHHOMN 3HayeHus Koa napametpa | Peructp | Tun | [o- Wms nepemeHHOMN 3HauyeHusn
cTyn cTyn
ob_AvGen 515.3 bool |R BkntounTb namny «Asapus 0 — Her, code_Sys 534 word [R Koga cocTosiHus cuctemsl 0 — OTkn,
obwasa» 1-0a 1 - OxnagaHue,
ob_AvFire 5154 |bool |R | Bkmiounts namny «Moxap» 0 - Her, % ~eer
1- ua e3eps., .
4 — 3anyck Hacoca*,
ob_AvBreakin 515.5 bool [R Bkntountb namny «Banom» 0 — Her, 5 — Po3xur,
1-Oa 6 — XonoaHbI nyck,
ob_AvPf 515.6 bool |R BkntounTb namny «[daBneHue 0 —Her, Z} "~ 8_?;_"8% 1
rasa He B HOpMe» 1-0Oa 9— CryneHs 2,
ob_AvPwd 515.7 bool |R BkntounTb namny «[daBnexHve 0 —Her, 10- CtyneHsb 3,
NpsIMOV CETEBOW BOAbI HE B 1-0a 11- Pabora (mog),
HopMe» 12 — ABapus,
ob_AvCO 515.8 bool |R BkntounTb namny 0 —Her, 13 — Her casian
«3arasoBaHHOCTL CO» 1-Oa code_Sys 2 535 word |R Koa cocTtosiHus cuctemsl 2
ob_AvCH 515.9 bool |R BkntounTb namny 0 —Her, cmd_Start 535.0 bool |R MepeknioyeHns pexmmoB 0 - Cron,
«3arazoBaHHOCTb CH» 1-0Oa Crapt/CTton 1 - Crapt
ia_Twd 516 real |R Temnepatypa npsiMon ceTeBo | ** ub_lIs_PB 535.1 bool |R Hanwnuve B cucteme HacocHon | O — Her,
BOAbI rpynnbl 1—-Ectb
ia_Twr 518 real |R Temnepatypa obpartHon * mode_PB_Off 535.2 bool |R Bbi6op ycnoBus BbIknoyeHUs 0 — BbiGer,
CceTeBow BOAbI LMPKYNALMOHHBIX HACOCOB 1-To Tnp
ia_Pwd 520 real |R [aBneHuve npsimon ceTeBon * ub_Is_Pwd 535.4 bool |R Hanwuune koHTpons gasnexHuns 0 —Her,
BOAbI npsiMol BoAbl 1-Ectb
oa_Burn_Pwr_1 |524 word |R |_|pOI/IsBO,D,I/ITeJ'IbHOCTb‘KOTJ'Ia 0...3unn 0...100 ub_Is_AvCheck 535.5 bool |R Hanuuve B cucteme koHTpons 0 — Her,
(konunyecTBO CTyneHen nnm o6LLEeKOTeNbHbIX aBapui 1-Ectb
0/
MOLLHOCTS ropenkw), % Iv_ColdStart 535.8 bool |[R dnar nporpesa KoTna nocne 0 — Hopwma,
oa_BurnPwr 528 real |R BbIxogHas MOLLHOCTb ropernkm 0..100 3anycka 1 — XornogHsblii nyck
), %
(ana moynupyemon), % net_RCtrl 535.15 |bool |R Tun ynpasnenus 0 — MecTHoe,
ua_Twr 530 real |R Tekywias yctaBka Temnepatypbl | 0...100 1 — BHelwHee
obpatHoit Boab! mode_Trw_Reg |536 word |R Pexum perynuposaHus 0 —Her,
cmd_1 532 word | W KomaHpHoe cnoso 1 Temneparypbl 06paTHO BOAbI 1 - HacPeu,
net_Start 532.0 bool |W Mepevitn B pexum «CTtapt» 0 —Her, 2-K3P
1-[Ja mode_Burn 537 word |R Twvn ropenkun 0 —Mog,
1—1ctyn,
net_ResetAv 532.2  |bool |W C6pocuTb BCe aBapuu 0 —Her, 2_2 CTzl'l,
1-Ra 3-3cryn,
cmd_2 533 word | W KomaHngHoe cnoBo 2
net_Stop 533.0 bool |W MepenTn B pexxum «Cton» 0 — Her,
1-[Ha
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MpogomkeHue Tabnuubl 11.1

MpoaomkeHue Tabnuubl 11.1

Kop napametpa | Pernctp | Tun | [o- WUmsa nepemeHHOMN 3HayeHus Koa napametpa | Peructp | Tun | [o- Wms nepemeHHOMN 3HauyeHusn
cTyn cTyn
code_Burn_1 538 word |R TekylLiee cocTosiHMe KOTna 0 — OTkn, Av_PB_1 54412 |bool |R HewncnpaseH kotnoson Hacoc Ne | 0 — Hopma,

1— Oxwnpaxve, 1 1 - ABapus

g B ;thrap’B Av_PB_2 544,13 |bool |R HewncnpaseH kotnoson Hacoc Ne | 0 — Hopma,

4 — 3anyck Hacoca®, 2 1- Asapus

5 — Po3axwr, Av_NoPB 54414 |bool |R Het paboumnx koTnoBbIx Hacocos | 0 — Hopma,

6 — XonoaHbIv nyck, 1 - ABapus

7 — CoH*, =

8 — CryneHs 1, code_Error 545 word [R Kopg cocTosHusa aBapum

9—CryneHb 2, Av_Twd_sens 545.2 bool |R 3HadeHuve curHana ot gatumka | 0 — Hopma,

10— CtyneHs 3, Temneparypbl NPSAMOW BOAbI 1 - ABapus

11 — Pabora (mog), HaxoauTcs BHe A0MNYCTUMOTO

12 — ABapwus, Ans BblbpaHHOro TMna

13 — Het cBsi3un aunanasoHa
code_PB_1 542 word | R TekyLee cocTosiHne koTnosoro | 0 — OTkn, Av_Twr_sens 5453 |bool R 3HadeHVe curHana ot gatumka | 0 — Hopma,

Hacoca Ne 1 1 — Bbik, TemnepaTtypbl o6paTHom Boabl | 1 - Asapus

2 — Bk, HaXoaUTCS BHE [A0MyCTUMOTO

3 — ABapuis, Ansi BbIopaHHoro Tuna

4 — Pe3eps, AnanasoHa

5 — PasroH

Av_Pwd_sens 545.4 bool |R 3HadeHve curHana ot gatumka | 0 — Hopma,
code PB_2 543 word |R Tekywee coctosiHue kotnosoro | 0 — OTkn, [AaBReHUs NPSIMOA Bofbl 1 - ABapusi
Hacoca Ne 2 1—Beikr, HaXoAMTCS BHE AOMNYCTUMOrO

2 —Bun, Ansi BblbpaHHoro Tmna

3 — Asapus, JAunanasoHa

4 — Peseps, —

5 — PasroH Av_Pwd_HAL 545.5 bool |R DNasnexune npamon Boakl Benuko | 0 — Hopma,
code_Error 544 word |R Koa cocTosHusa aBapui * . 1 - Asapus
Av_Burn_1 544.0 bool IR ABapust ropenki 0 Hopma, Av_Pwd_LAL 545.6 bool |R [asneHne npsamon Bodbl Mano (1) —:Bc;pma,

- pusi

1 - ABapusa

= Av_Tfg_Sens 545.15 |bool |R 3HauyeHue curHana ot gatumka | 0 — Hopma,
Av_Twd_HAL 544.5 bool |R 'é'ewlnepaTypa NpsAMOi BOAbI ?—:opma, TeMnepaTypbl yXOASIMX ra3os | 1 - Asapus
OfbLLe BEpXHEW aBapuinHON - ABapus HaXOMUTCS BHE AOMYCTUMOTO
rPaHMLIb! (BKIIOYeHNS Ans BLIBPAHHOrO TMNa
curHanusaumm) Avanasona
Av_Twd_HAL 2 | 544.6 |bool |R Temneparypa npsmoit BoabI 0 — Hopwma, ua_Twd 546 real |RW |Ycraska Temnepatypbl npsmoit | 0...500
Gorblue BEpXHEN aBapUNHOW 1 - ABapusa okl
rpaHvubl (aBapus)
ua_Twd_DZ 548 real |RW | 3oHa HeuyBCTBUTEMBHOCTU 0..9
Av_Tfg_HAL 544.7 bool |R Temnepartypa yxogswmx razos | 0 — Hopma, NPSIMOiA BOABI
Oorblue BEpXHEl aBapUHOW 1 - ABapusa
rpaHuLb ua_Twd_LWL 550 real |RW | HwkHsas paboyas rpaHuua 0...500
npsiMow BoAbl
vi_Av3Res 544.8 bool |R KonunuyecTtBo nepesanyckos no 0 — Hopma, i A
neperpesy 1 - ABapus ua_Twd_HWL 552 real |RW | BepxHss paboyasi rpaHuLa 0...500
oW BO,
Av_Rar 544.9 bool |R [asneHune He B HOpme 0 — Hopma, PAVION BoAs!
1 - Asapus ua_Twd_HAL 560 real |RW BepxHsis aBapuiiHasi rpaHuua 60...500
emnepa O BO,
Av_FS 54410 |bool |R Het npoTtoka yepes koTten 0 — Hopma, Icm:aﬂmgéiﬂ:)pﬂm VI BORE!
1 - ABapusa
Twd_HAL_2 |[562 I |RW |B 7 60...500
Av_Butt 54411 |bool R ABapus no pesepsHOMY 0 — Hopwma, va_twd_ - rea T:ﬁﬁg::s,@i’fﬂ;:;’;;p:gg;w
ONCKPETHOMY CuUrHany 1 - ABapusa
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11 Cemesoli uHmepgelic

MpogomkeHue Tabnuubl 11.1

Kop napametpa | Pernctp | Tun | [o- WUmsa nepemeHHOMN 3HayeHus
cTtyn

ua_Twr_Shift 564 real |RW | Cpgur yctaBku Tobp ...20
oTHocuTenbHO Tnp

Iv_Twr_HDZ 566 real |RW |lucrepesnc NN 3oHa ...20unn 0...9
HeYyBCTBUTENBLHOCTU
TemnepaTypbl 06paTHO BoAbI

ua_Pwd_LAL_2 |568 real |RW | HwkHAs aBapuiiHas rpaHvua ...100
[AaBreHnsi NpsMoNn BoAbl
(aBapus)

ua_Pwd_HAL_2 |570 real |RW | BepxHsia aBapuiiHas rpaHuua ...100
AaBneHnst NpAMON BoAbl
(aBapus)

m NMPUMEYAHUE

CUCTEMBbI.

* 3Ha4YeHVs NapaMeTPOB B ONPeAENeHHbIX KOHDUIypaumax U pexmmax

** B 3aBMCMMOCTM OT BbIOpaAHHOTIO TMMa AaTymka AMana3oH U3MepeHuns

MOXET MEHATbLCA, ANl TEMMNepaTypHbIX AAaTYMKOB CM. Tabnuuy 2.1. Ang
AaTyunka gaBneHust ouanasoH N3MepeHus 3aBUCUT OT 3aaHHbIX FpaHuLy
npeobpasoBaHunsi, cMm. Tabnmuy 9.1.
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12 TexHuyeckoe obcnyxusaHue

12 TexHM4eckoe obcnyxuBaHue

O6cnyxuBaHne npubopa BO Bpemsl 3KCMiyaTauuMu 3aknyaerca B ero
TeXHUYeckom ocMoTpe. Bo Bpems BoinonHeHus paboT crnedyeT cobnoaate Mepbl
Ge3onacHoOCTK 13 pasgena 3.

TexHudecknii ocmoTp npubopa NMpPoBOAMTCS OOCHYXMBAKLIUM MEPCOHANIOM He
pexe O4HOro pasa B 6 MecAueB M BKNOYaeT B ce0S BbINOMHEHME CMeaYHLLMX
onepauumn;

¢ OYMCTKY Kopnyca, KneMMHbIX KONoAoK OT Mbifik, rpA3n 1 NOCTOPOHHUX
npeaveTos;

* npoBepky kpenrneHus Ha DIN-penke;
* MPOBEpPKY KayecTBa NOAKMIOYEHNST BHELLUHUX CBA3EN.

O6Hapy>|<eHHb|e BO BpeMA OCMOTpa HeaoCTaTKu crneayet HemeasieHHO YCTpaHUTb.

13 MapkupoBKa
Ha kopnyc npnbopa HaHeCeHb!:
* HauMeHoBaHwWe Npubopa;
* cTeneHb 3awmnThl kopnyca no NOCT 14254;
* HanpsbKeHue 1 YyacToTa NUTaHus;
* noTpebrnsiemasi MOLHOCTb;
* Knacc 3almTbl OT NopaxeHus anektpuyeckum Tokom no NOCT 12.2.007.0;
* 3Hak cootBeTcTBUA TpeboBaHuam TP TC (EAC);
* CTpaHa-u3roToBUTENb;
e 3aBOACKOMN HOMEP M Aarta U3roToBneHus npubopa.
Ha notpebutenbckyto Tapy HaHEeCEHbI:
* HavMmeHoBaHwe nNpmbopa;
* 3Hak cooTBeTCcTBUSA TpeboBaHusam TP TC (EAC);
* CTpaHa-u3roToBUTEnNb;
* 3aBOACKOMN HOMep M AaTta U3roToBneHus npubopa.

14 YnakoBKka

Mpnbop ynakosbiBaeTcst B cootBeTcTBUM ¢ TOCT 23088-80 B notpeburtenbckyto
Tapy, BbINOSIHEHHYO U3 kopobo4yHoro kapToHa no MOCT 7933-89.

[na noutoBON nepecobinky Npubop ynakoBbiBaeTca B cootBeTcTBUU ¢ FTOCT 9181-
74.

15 KomnnekTtHoOCTb

HanmeHoBaHue KonuuectBo
KoHTponnep* 1wt
PykoBoacTBO Mo akcnnyaTtaumm 1 ak3.
Macnopt u MapaHTUAHbIN TanoH 1 9K3.
KomnnekT knemMmHbIX coeanHutenen 1kT
* MicnonHeHue B COOTBETCTBUM C 3aKa30M.

+ | |MPUMEYAHUE
1 | |M3rotoBuTens ocTaBnsieT 3a co6oi NpaBo BHECEHUS AOMNOMHEHNIi B
KOMMMEKTHOCTb Npubopa.

16 TpaHcnopTupoBaHue U XxpaHeHue

MprGop OormkeH TpaHCMOPTMPOBAaTLCA B 3aKpbiTOM TpaHcropTe noboro Buga. B
TPaHCMOPTHbIX CPEeACTBaX Tapa [OOMKHA KpenuTbCa COrMacHo npasunam,
[EeCTBYIOLMM Ha COOTBETCTBYHOLLMX BUOAX TpaHcnopTa.

Ycnosus TpaHCNOPTUPOBaHUS AOIMKHbI COOTBETCTBOBaThL ycrosusm 5 no MOCT
15150-69 npu TemnepaType okpyxatoLLero Bosgyxa oT MuHyc 25 go nntoc 55 °C ¢
cobnogeHnem mep 3almThbl OT yAapoB 1 BUBpaumi.

Mpubop crnegyeT nNepeBo3UTb B TPaAHCMOPTHOW Tape MOWTYy4YHO WM B
KOHTENHepax.

YcnoBunsi XxpaHeHUsi B Tape Ha cKkrage W3roToBUTens U notpedutens AOMKHbI
cootBetctBoBaTh ycnousaM 1 no FTOCT 15150-69. B Bo3gyxe He [AOMKHbI
NpUCYTCTBOBATb arpecCuBHbIE NPUMECH.

MpuBop crneayeT XpaHUTb Ha CTennaxax.

17 MapaHTUHbIE 0bsI3aTenbCTBa

MsrotoButenb rapaHTUpyeT cooTBeTCcTBME npubopa TpeboBaHusm TY npu
cobniogeHnn ycnoBuin akcnnyatauum, TpaHCNopTUPOBaHMWS, XPaHEHUS! U MOHTaxa.

[apaHTWUiHBIA CPOK 3KCNyaTaumm — 12 mecsiLeB CO OHS NPOSaxy.

B cnyyae Bbixoga npubopa M3 CTpos B TEYEHME FapaHTMIHOIO Cpoka npu
cobrnoageHUn YyCnoBuiA aKkcnnyaTaummn, TpaHCNoOPTUPOBAHUS, XPaHEHNS! U MOHTaXa
npeanpuaTMe-N3roToBuTeNb 06s3yeTcs OCyLEeCcTBUTL ero BGecnnatHblii PEMOHT
U 3aMeHy.

Mopsinok Nnepenayn npubopa B peMOHT COAEPXKUTCA B NacropTe U B rapaHTUnHOM
TarnoHe.



Hacmpolika epemeHu u damsi

MpunoxeHune A. HacTponka BpeMeHu 1 patbl

CTapToBbIi 3KpaH

3 cek
3 cex [ESC]

CucteMHoe MeHIo
->[1pubop

[oK] ESC

[Mpubop
->Bepcus

Gf

=y
[pnbop
->Yachl

[ok] ESC

[ata
Bpems

PucyHok A.1 — Cxema gocTyna K MeHHO HaCTPOWKN BpeMeHU U aathbl

BHUMAHUE

A Yachbl pearnbHOro BpeMeHu HacTpanBaloTCsl Ha 3aBofe BO BpeMS!
M3roToBneHns npubopa. Ecnu napameTpbl AaTbl U BpEMEHM He
COOTBETCTBYIOT AEWCTBUTENBHOMY 3HAYEHWI0, TO UX criegyeT
OTKOPPEKTUPOBATb.

B npuGop BCTpOEHbl dHEProHe3aBKUCUMble Yachbl peanbHoro BpemeHu. MpuGop
ByneT noaaepXxmeBaTb BpeMs 1 Aaty B Criyyae OTKMOUYEHNss OCHOBHOTO MUTaHUS.

MpocMOTp 1 pefakTUpoBaHMe TEKYLUMX BPEMEHMW U AaTbl AOCTYMHbI B CUCTEMHOM
MEHI0.
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Hacmpolika peaynsmopa

MpunoxeHune B. HacTponka perynatopa

BpyuHyto perynsTop criegyeT HacTpamBaTb B pexume Harpeea. HacTpoiiku
perynatopa pacrnonoxeHbl B MeHio MeHw/HacTtponku/PerynupoBaHue
(HacTporika gocTynHa, ecnu BblibpaH TWn ropenku — mogynupyemas). B xoge
HabnogeHun cneayeT UKCUMPOBaTb 3HAYEHWUst perynmpyemoro napamertpa
(ckopocTb 1 BpeMs noaxona K ycTaBke).

PerJ'IHTop HacTpanBaeTCA BpPYyYHYHO WUTEepauuMOHHbIM MeToOAOM C OLIEHKOM
npouecca no Hann4vutio:

* KonebaHui;
* nepexoga rpaduka perynmpyemon BennYnHbl Yepes yCTaBKy.

B cnyyae [N[-perynupoBaHusi, 3aBUCMMOCTb
ynpasnsatouiero BO3,EI,€VICTBI/IF| MOXHO 3anuncaTtb B BUae:

BbIXOOHOW MOLLHOCTU OT

AEi AtI/IG}M :
AtHBNI + 7-I/I ]:ZO !

Ei+T;L'

roe
Y; — BbIxogHas mowHocTb NMN-perynaTtopa;
Kn — KO3hdULUMEHT NPONOPLNOHANbHOCTMU;
Tn — UHTErpanbHasi NOCTOsIHHaL;
Tn — AMddepeHLmanbLHas NoCcTosiHHas;
Ei — pasHOCTb Mexay YyCTaBKOW U TEKYLLUUM U3MEPEHHBIM 3HaYEeHUeEM;
Atysw — BpEMS ANCKpeTU3aLmm.

B 3aBucumocTtu
pekomMeHaaunsam:

OT nokasaTtenen, KOPPEKTMPOBKA OCYLIECTBNAETCA Mo

- yeenuuerne Kn crocoGerayer yeennuenmio konebanuii perynmpyemoit
BEMUYMHbI, U aMNUTyAa koneGaHuwii perynmpyemoii BENMYUHb! MOXET
BO3pacTU [0 HeAoMNyCTYMOrO YPOBHS;

« ymebluenve Kn cnoco6erayer chkennio GuicTpoaeiicTaus u
yXyALeHuto 6bICTPOAENCTBUSA perynatopa ¢ NoBblLLEHUEM BEPOATHOCTH
konebaHun perynmpyemon Benu4mnHbl;

*  Mpwu 3aBbILLEHHOM Tu npoLiecc NoAxXo4a perynmpyemon BENUYUHbI K
yCTaBKe CTaHOBMTCS OOHOCTOPOHHUM AaXe MpU Hann4um konebaHun.
BbicTpogencTeme perynaropa ymeHbLUaeTcs;

« NPV 3aHWKEHHOM |y NOSIBIISIETCS 3HAYNUTENBHBINA NEPEXOL, PErYMPYEMOil
BEMUYUHbI Yepes ycTaBKy. Ho cylllecTBeHHo yxyawaeTcs bbicTpoaencTene
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perynatopa 1 noBbILLAETCs BEPOSTHOCTb KoreGaHui perynvmpyemon
BEMUYUHBI.

[nsa onTumanbHOW HACTpPOWKU perynatopa rpaduk perysimpyemMon BeNUYUHBI
OOIDKEH UMETb MMHMMAarbHOE 3HaYeHune nokasarens ownbku perynvpoBaHus (A1)
npu OCTaTo4YHOW cTeneHu 3atyxaHna — ¢ =1 - Az + A1 =0,8...0,9.

[nsa HacTponkn perynatopa crnegyer:

1. 3apgaTb 3aBOACKME YCTaBKU, €CNN 3HAYEeHUS KOS PULNEHTOB
N3MEHANNCb.

2. W3meHaTb 3HayeHue K.—. (Ha eanHWLBI), NOKa 3HaYeHNe
nepeperynuposaHus He 6yaet 5 °C.

YMeHbLuaTh Ty, Moka OTKIOHEHWE OT ycTaBku He bypet 2—3 °C.

ymenblwate Kn (Ha eanhuub) 4o [ocTvkeHUs HemoperynmpoBaHusi.

o

YMeHbLUaTb Ty|, Moka OTKITOHEeHne OT ycTaBku He byaet 1 °C.
T,°C
VaeanbHo Kn cnmiikom Benuko

Ycraska

Kn cauwwkom mano

t,c

PucyHok 5.1 — BnusHue K, Ha BbIxoa Ha ycTaBKY

Tu cnvwkom mano
VneansHo

YcTaBka

T CMILKOM BENKO

t,c

PucyHok b.2 — BnusiHue T, Ha BbIXoA Ha yCTaBKYy
T,°C
A As

YcraBka

t,c

PucyHok 5.3 — OueHka olwnGK/ perynvpoBaHus



lNpumepsbl NodKNHeHUS

MpunoxeHue B. NMpumepbl noaknoyeHUs

Paspewarowas uenb unu Llens 6e3onacHocTu — nocrnenoBatenbHO cobpaHHble
B €4MHYI0 Lerb Nobble HeoGXoAMMbIe ANCKPETHbIE AaTuYMKM KOHTPOSS MCTPaBHOA
paboTbl KoTna (paspexeHue B AbIMOXOAE, NPOTOK BOAbl Yepes3 KOTeM, aBapUiHbIii
TepmocTaT U1 np.). CpabaTbiBaHNe OHOIO U3 CUrHamnoB B Lienu GrokupyeT paboTy
koTna. YcTpaHeHue  MpuuMHbl  cpabaTtbiBaHusl  aBapuu  npvBedeTr K
aBTOMAaTMYEeCKOMY BO3BpaTy CUCTEMbI B paboTy.

MoakntoyeHne paspellatolleit Lenu KoTna NpOoU3BOAUTCS Ha AMCKPETHbLIN BXOZ
DI1 «aBapwus ropenkm S3».

Muratve o4 g ”_~220 B N
KoHTponnepa  +e— . +IL
r— A
|PS TS Fs|—p — o0
D11
_____ d
~——

L
PaspeLuatowias Lenb

PucyHok B.1 — NMpumep noaknoyeHUA paspeLuaroLien uenm c
npoun3BoSibHbIM HabopoM aBapui KoTria C AUCKPeTHbIMU AaTymMkamm ¢ H3

KOHTaKTamMu
o -IN
Mutanue 24B ~220B
KoHTpornepa — +e— +L
r— A
\_BS TS FS 0w
.~ 1 Ipn
_____ 4

L
PaspeLuaiowas LeMnb

PucyHok B.2 — NMpumep noaknroyeHUA paspeLuarowien uenum c
Npon3BoOSiIbHbIM HABOpPOM aBap1i KOTJa C AUCKPeTHbIMK AaTtunkamu ¢ HO
KOHTaKTaMu
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lopenka
[L]=IN]  [71]T2]s3]B4]
K3
K1
K2
~220 B® ’L\'
Mutanue ropenku
-® -IN KTP-121
Mutanne 94 g
KOHTpOnnepa + & +lL
06,1
V2 Ton |
(K3 __for |
DI3

PucyHok B.3 — Npumep noakntovyeHUs CUrHanNoB ropeniku K npubopy ¢
HOMMWHalNbHbLIM NUTaHnem 24 B

Fopenka ELCO G04.430 DUO
[L]=[N]  [11]72]s3[Bs] [24]22] [B5]T6{T7]T8]
ke | i
K1 L Bes 1
K3 P4$
N :
L—-"
FIA -N KTP-121-01xx |pos | ]
+L 4
DO2| LI
e
N -
KNl posj 1
D3 D04 L_K—2|:|"
K1
oor |1+
—{H
DO8| ||

PucyHok B.4 — NMpumep noaknioveHnsa AByxcTyneH4yaTom ropenku ELCO
G04.430 DUO k KTP-121.01.10



lNpumepsbl NodKNHeHUS

Fopenka Weishaupt WG30
X6

X7

[L[Z[n]  [m1[r2]s3[Be] B3| 16 [17]T8
|

|
KS K2[ (K3
K1
K4
N
L
-N KTP-121.01.xx |pot | /|
+L — ¢
DO2|\_[]
0611
K . K2
——0 - pos| L H
DI2 | -
ﬁ; DI3 DO4 \___| |.<
K3
a K1D
+_
L

PucyHok B.5 — NMpumep noaknroueHns mogynupyemon ropenku Weishaupt

WG30 k KTP-121.01.10
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lopenka Riello PRESS 300 T/N ECO

L]l n] [L] [NTss]rs] [t1]30]r2] [r6]r8]ro[r1
T

100} & ol L]

L }.ﬁff_\

fee ]

L N
N
L T~
F1 -IN KTP-121.01.xx |po1 | /1
+IL +
DO2| ]
" 06,1
AN L K3
B:; po3] -1 H
= H
D5 - pos|\ K414
o
iy
+_
L

PucyHok B.6 — NMpumep noaknioyeHns TpexctyneHyarTomn ropenku Riello
PRESS 300 T/N ECO k KTP-121.01.10
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