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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.02.41, B pganbHenwem 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-121.220.02.41 — paboTa B CET! NepeMeHHOro HanpsiKeHNss C HOMUHANOM
230 B.

KTP-121.24.02.41 — paboTta B CET! NOCTOSAHHOIO HanNpshXKeHUs1 C HOMUHANOM
24 B.



1 HazHayeHue

1 HasHauveHue MpuBop BbInyckaetca no TY 4218-016-46526536-2016.

KoHTponnep KTP-121.x.02.41 npegHa3Ha4yeH Ansi Norogo3aBMCcMMOro KackagHoro ——T ] ———-—-—-—-——-——-————_———————
yrnpaBneHnsi CUCTEMOM M3 MakCMMyM YeTbIPeX KOTMOB, YNpPaBreHUs NOLNUTKON U Koten 1 Koten 4

ceTeBbiMM Hacocamu. NMpegHasHayYeH Ang yrnpaerneHust KOTIIOBbIMU U TEMMOBbIMA

perynatopamu KTP-121.01.xx n KTP-121.03.xx. e

(D NPEOYNPEXOEHUE

FopenKM Ha KoTnax AormkHbl obnagatsb:

*  (pyHKUMEN aBTOMATUYECKOro PO3XKura ¢ KOHTPONem
COOTBETCTBYIOLLMX NApaMeTPOB;

¢ BHEWHMM ynpaBrieHnem no JUCKPETHbIM CUrHanam.

Anroputm npubopa obecne4ynBaet:

* norogo3aBuMCMMOe NoddepxaHne 3afaHHON TeMnepaTypbl nogavu B
obuwem TpybonpoBoae (oanee — Temneparypa ceTh);

* KOHTPO/b JaBreHus nogaum B ob6LLem TpyGonpoBoae (nanee —
OaBrneHue ceTn);

¢ KOHTpPOJ1b COCTOAHUA KOTIIOB 1 paBHOMEPHOE pachnpeneneHne Hapa6OTKVI
mMexay HUMU;

 ynpaBrieHne CeTeBbIMU HAcOCaMu;
* perynupoBaHue TemnepaTtypbl 06paTHO BoAbI Ha rpynny KOTMOB;
 ynpaBneHune NoAMNMUTKOW KOTNOBOIO KOHTYpA;

* Mpuv Ucnonb3oBaHuUM Mogyns pacwmupexms NPM-x.1 npnbop koHTponupyet r—— - T T T I
O6LLI,eKOTeJ'IbeIe aBapun n ocyllecTBnAaeT Ux CUrdHanmsauuio,

» ynpaeneHune 'BC n otonneHnem npu ncnonb3osaHnm KTP-121.03.

I
I
|
BHUMAHUE I
4 : \ [MPM-x.1 n KTP-121.01, KTP-121.03 B KOMMNMEKT NOCTaBKN HEe BXOAAT U |
npuobpeTatoTcsa OTAENbHO. :

|

MNepeyeHb MCNOSb3yeMblX COKpPALLEHNI: C ceesbiMu Hacocamy u Gaiinacom K3P

—_—— e

* Tnh— patunk Temnepatyphbl nogaqn oAbl B obuiem Tpybonposoae; PucyHok 1.1 — O6'bekT ynpaBneHus
*  Pn— patuuk gaBneHust Bogbl B obLiem Tpybonposoae;

* Ty — gaTymk TeMnepaTypbl HAPYXKHOIO BO3AYXa;

* Toe — AaTuMK TEMMNEpPATYpPLI BOALI B 06paTHOM Tpybonposoae;

* PDS — pene nepenaga naeneHus;

e HIN — Hacocbl nognuTKy;

* HC — Hacocebl ceTeBble;

* M — knanaH perynupyroLnii ¢ aNeKTponpruBoaoM;

« HPU — Hacoc peunpkynsaumm.



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. BBecTtu B akcnnyaTtauuio kotrnosble perynsatopbl KTP-121.01.10 8
cootBetctBuM ¢ PO Ha KTP-121.01.10 u HanagnTb paboTy KOTNOB Nno
OTAENbHOCTMW.

2. CmoHTupoBatb npubop (cM. pasaen 6.1) n nogkniounTb BXOAHbIE/
BbIXOOHbIE LIeNy U MHTEPENCHYHO NMMHUIO CBA3U C KOTITOBLIMU
koHTponnepamu KTP-121.01.10 (cm. pasgen 6.2).

3. HacTtpouTtb napametpsbl:
e TMNa cXeMbl ynpaBneHns;
* YCTaBOK perynupoBaHus (cM. pasgen 9.4);
* MapaMeTpoB Kackaaa;
* 3aWuThl KOTNoB (cM. pasgen 10.2);
* partymkoB (cM. pasgen 9.1).

4. 3anyctuTb ycTaHoBky. [poBeputb coobuieHuns o6 aBapusax. Otnagntb
paboTy kackaga.

5. Ecnv Heobxoammo, nogknoumTb Mogynb pacwmpenns NPM ans
KOHTpONs 06LLEeKOoTeNbHbIX aBapui.



5 BHeuwHee ynipaeneHue

5 BHellHee ynpaBneHue

Mpun 06beamHeHnmn Heckonbknx KTP-121.01.10 B cuctemy nog, ynpaenexHmem KTP-
121.02.41, anroput™ perynmpoBaHusa aBTomMaTU4eCKn aganTupyeTcsa nog ycrnosus
obecneyeHns Hy)XHOM TemnepaTypbl Nogayn B 06LLEM KONIEKTOPE.

MpnbBopbl NOCTaBASIIOTCS C YK€ CKOH(UIYPUPOBaHHBIMU HACTPOMKaMK AN CBA3WN.
[ocTaTo4yHO TOMbKO NULb OOBbEANHUTL UX MO UHTEPEENCY COrMAacHOrO CXeMe U
YCTPOMCTBA HAYHYT COBMECTHYIO paboTy.

KTP-121.02.41 KTP-121.01.10 Ne1 KTP-121.01.10 Ne4

o —° J°
oooOoo ooooo ooooo
[BIAl [ETA] [BIA] [BTAL [BIA] [ETA]
RS-485(1) RS485(2) RS-485(1)

gs-m(z) RS-485(1)

| [Rs-485(2)
k ceT RS-485

PucyHok 5.1 — Coeaunenue Beaywiero KTP-121 n noaunHeHHbIX npubopos

Hanvune cBA3WM Mexay KOHTpOnnepaMuM MOXHO MpoOBEepUTb MO  CTpOKe
«YnpaBneHue: BHeww» Ha rmaBHOM 3KpaHe Kaxaoro nogvvMHeHHoro npubopa KTP-
121.01.10.

BHMMAHUE

Vi : \ |B cnyyae oGpbiBa nuHumM ceasu KTP-121.01.10 nepexoguT B pexum
paboThl, onpegensemblii nonoxeHmeM curHana Ctapt/Cton. Mpn atom
perynupoBaHue npou3BoamnTcs No yctaBkaMm, 3agaHHbiv B KTP-121.01.10
0e3 yyera TemnepaTypbl 06Lero Konnekropa. (nogpobHee cm.
pasgen 10.3).

Mpn obbeanHeHun KTP-121.02.41 ¢ KTP-121.03. xx, anroput™m perynmpoBaHuns
aBTOMaTM4yeckn aganTupyetcsa noAa ycrnoBusi obecneyeHus MakcumarbHO
3KOHOMUYHOrO 1 6e30MacHOro perynmpoBaHnsi KOHTYpoB oTonneHus n MBC.

Mpnbopbl NOCTaBNAOTCA C yXe CKOH(UIYPMPOBaHHBIMU HACTPOMKaMmn ANs CBA3M.
JocTaToyHO TONbKO NUWb O6BLEAMHUTL UX MO MHTEPdENCY COrMacHoOro cxeme Ha
PUCYHKE HUKE W YCTPOMNCTBA HAYHYT COBMECTHYIO paborTy.

KTP-121.02.xx KTP-121.03.xx
RS-485(1) RS-485(2) RS-485(1) RS-485(2)
[B]A] _ [BIA] [BTA] _ [EIA]
| T T 1 | I
| LKceTM RS-485

PucyHok 5.2

Hactpovika ceteBoro agpeca B KTP-121.03. xx MoxeT notpeboBatbCcs B criyyae
NMOAKIHOYEHNS OBYX YCTPoWcTB K ogHoMy KTP-121.02.41 gns MHOrOKOHTYpHOW
cuctembl. B aToM cnyvae cneayet 3agatb BTopomy kKoHTponnepy KTP-121.03.xx
3aBOACKOM agpec paBHbIM 56. (cm. pasgen 11.1).

s | |[IPUMEYAHUE
| 1 | |KTP-121.02.xx HacTpamBaThb He TpebyeTca. B Hem yxe 3aaaHbl agpeca
onpoca AByx nogynHeHHbix KTP121-21.03.xx. NepBbii — 48, BTOpOW — 56.

Hanuuve cBA3M Mexay KOHTpornnepamm MOXHO npoBeputb no ctpoke «KTP-02:
Hopma» Ha aKkpaHe TekyllMx aBapui Kaxgoro nogvvMHeHHoro npubopa KTP-
121.03.xx.

KTP-121.02.xx KTP-121.03.xx Ne1 KTP-121.03.xx Ne2
RS-485(1)RS-485(2)]  |RS-485(1) RS-485(2)|  |RS-485(1) RS-485(2)
[BTA] _ [BTA] [BTA] _ [BTA] [BTA] _ [BTAl
L |\ | I |
[ | ] .
k ceTn RS-485
PucyHok 5.3
Tabnuua 5.1 — 3aBogckue HaCTPOMKU UHTepcencoB
WnTepdeiic KTP-121.01.10 KTP-121.02.41 KTP-121.03.xx
RS-485-1 SLAVE SLAVE SLAVE
RS-485-2 SLAVE MASTER SLAVE




6 MoHmaxx u nooknoyeHue

6 MoHTax n nogknoyeHue

6.1 YcTaHOBKa

ﬁ OMNACHOCTb
Mocne pacnakoBku npubopa cnegyet y6eamTbcs, 4To BO BpeEMS
TPaHCMOPTMPOBKN NPUBOP He BbiN NoBpPEXAEH.

Ecnu npubop Haxoguncs anvtensHoe BpeMsi Mpyu TeMmneparype H1xe MUHYC

20 °C, TO nepepn BKOYEHNEM M Hayanom paboT HeobxoaMMO BblgepXKaTb ero B
noMeLleHnn c TeMnepaTypon, COOTBETCTBYIOLLEN paboyeMy AnanasoHy B TeHeHne
30 MUH.

A ONACHOCTb
Bo Bpemsa MOHTaxa crnefyeT ncnonb3oBaTh CpeacTBa UHANBMAYANbHON
3aLUMTbI U crieunanbHbIi 3NEKTPOMOHTaXHbIA UHCTPYMEHT C
nsonupytowmmm csonctsamm go 1000 B.

Bo Bpemsa pasmelleHuss npubopa crieqyeTr yuuTbiBaTb Mepbl 6Ge3onacHoOCTU U3
pasgena 3.

MpuGop crnegyeTr MOHTMpOBaTb B LUKady, KOHCTPYKLMS KOTOporo oGecnevmBaert
3aWuTy OT NonafdaHus B HEro Briaru, rpsian U NoCTOPOHHMX NPeAMETOB.

BHUMAHUE
Vi ’ \ |MnTaHne kaknx-nnbo yCTPOMNCTB OT CETEBbIX KOHTAKTOB Npubopa
3anpeLyaercs.

of | I o
OO O
T_\

123 58
PucyHok 6.1 — Fa6apuTHbIN YepTex npudopa

45
90

1) 2)
PucyHok 6.2 — MoHTax 1 AeMOHTax npubopa

[na moHTaxa npmbopa Ha DIN-pevike crniegyer:

1. TMoarotoBuTb Ha DIN-pelike MecTo ans ycTaHOBKM Npubopa B
COOTBETCTBUM C pa3mepamu npubopa (CM. pucyHok 6.1).

2. BcraBuB O0TBEPTKY B NMPOYLUMHY, OTTSHYTb 3aLLeNiKy (CM. PUCYHOK 6.2, 1).

3. Tpwnbop npuxatk k DIN-peiike (cM. pucyHok 6.2, 2). OTBEPTKOWN BEPHYTb
3aLlernKy B UICXOOHOE MOJIoXKeHME (CM. PUCYHOK 6.2, 3)

4, CMOHTMpOBaTb BHeELWlHne yCTpOVICTBa C NOMOLLbIKO OTBETHbIX KITEMMHUKOB
M3 KOMMJ1eKTa NoCTaBKW.

HemoHTax npmbopa:
1. OTcoeanHUTb CbeMHbIE YacTu Knemm oT npubopa (CM. pUcyHok 6.3).
2. B npoywunHy 3aLienkm BCTaBUTb OCTPUE OTBEPTKM.
3. 3awenky omxartb, nocne 4ero otBecTu npudop ot DIN-penku.

PucyHok 6.3 — OTcoegnHeHUe CbeMHbIX YacTen KNnemMmm



6 MoHma>x u nooKnr4YeHue

6.2 O0wWwan cxema noaAKnOYeHUNA

BHelHne cBA3n MOHTUPYHOTCA NpoBOAOM Ce4YeHnem He 6onee 0,75 mm2, [na MHOTrOXMMbHbIX npoBoaoB crieayeTt UCnonb3oBaTb HAKOHEYHUKN.

o o -IN
raune 248" ~220B
KOHTponnepa +o— o +L
06wi.1
DI1
DI2
PDS HC ~on
PDS HI ~{piz
0bw.2
AB. 0CcTaHOB [ | DI?
PS~_I'bie
PDS HC - patuuk nepenaga aaenequsa Ha | Crtapt/Cton I
CETEeBOM Hacoce; C6poc I DI7
PDS HIM - gatunk nepenaga AaBnexus Ha DI8
Hacoce NOANUTKY;
AB. OCTAHOB - KHOMKa aBapUIAHOTO OTKIHOYEHUS; Al1
PS - natunk pene aaenexus (npeccocrar) ans Tn
paboTh! NOAMNTKY; To6 063
HC 1,2 - Hacochbl ceTeBble; Al2
HI 1,2 - Hacocbl NOANUTKY; P
HPL| - Hacoc peLypKynsLmm; B 7 _@_ Al3
KM - knanax noanutky, — il )
Tn - paTumK TEeMnepaTypbl BOAb! B 06LLEM Th [j_ .
TpybonpoBsogae; Al4

TH - TEMnepaTypa Hapy»XHOro BO3AyXa;
Tob - Temnepatypa obpaTHON BOAb!;
Pn - gatunk gaBneHus Bogbl B

obuiem Tpybonposoae

bl 24 B*

K3P
DO1 );_ ————— i—%—l 3aKp:
002 |\ (@) L~ omip
HPL
HIM1
os| ] -
+_
DO4 ||| HI'IZ@ |
HC1
DO5 +): - &
DO6 |\ HCZ@_ﬁ
KM
DO7 +}: _—%'
DOS| [ As. 0buy ®_0_;~220 B
S
% B
o
BJA BJA
RS-485(1) ... | RS-485(1)
KTP-121.01.xx Ne1 KTP-121.01.xx Ne4
?é/ A ><><><><: B cetb
cmb B RS-485

Bl 24 B* - ectb Tonbko y moancmkaumun KTP-121.220.02.41

PucyHok 6.4 — Cxema nogkntoveHus



6 MoHmaxx u nooknoyeHue

)
O

NPEOYNPEXOEHUE
HomuHanbHoe HanpsbkeHne nuTaHus npubopa COOTBETCTBYET HOMUHANBHOMY HaNpPsKEHUo NMTaHust BxodoB. MNpu paboTte npubopa B CeT NOCTOAHHOIO
HanpsixeHusi ¢ HoMMHanom 24 B, curHanel nepeMeHHoro HanpsbkeHnst HomuHanom 230 B pekomeHayeTcs pa3BsasbiBaTh C AUCKPETHBIMK BXOAAMMW Yepes
NPOMEXYTOYHOE pere.

NPEQYNPEXOEHUE
KoHTakTbl BHELLHeN kHoMkM CTapT/CTon A0MmKHbI ObITb OUKCUPYyEMbIE.

[lns [ononHMTENBLHOTO KOHTPOS aBapuii crieayeT NOAKMIYUTE MoAdynb paclunperust NPM.

)

NPEOYNPEXOEHUE
B kayecTBe MCTOYHUKA CUrHana aBapyinHOroO OCTaHOBa KOTEMbHOM MOXET CIY>XUTb KaK BHELLHAS KHOMKa aBapuu, Tak 1 curHarnbl 06LLeKoTeNbHbIX aBapui
(«Moxap», «3arazoBaHHOCTb» U Np.).

k KTP-121
Moxap
Mutanve ,, o= ° -IN SPI |po1 )___®_"_°~
MOaynS 24 B+a_~22083 WL u . 220Bunn 24 B
o D02 |\ —X)—¢ | Banom (oxpaHa)
1.1 |—
Moxa [laBnenue rasa
LG N T I DO3 |/ | M1 | e HopMa
' Barnom DI —
Prmin B DO4 |\ R— [laBneHue Boabl
TPr max DI3 He Hopma
—
Moxap - curHan oT JaTunka noxapHol 6esonacHocTi (H3); Di4 — 005 )—_-®—<. co
B3noMm - curHan ot JaTuuka NPOHUKHOBEHMS B MOMeLLEeHIe —
koTenbHoit (H3); CO S D06\ &) CH
Pr min - pene MuHuMarnbHoro fasnerus rasa (H3); "CH—]¥ DIS |-
Pr max - pene makcumanbHoro aaenexus rasa (H3); "FK—]¥ DI6 |—
CO - natumk 3arazoBaHHOCTH yrapHbiM rasom Il nopor (H3), L————~p;7 |
CH - paruuk 3arasoBaHHocTv meTaH Il nopor (H3); DI

'K - curHan obpatHom cBs3n ra3oBoro knanaxa (HO)
PucyHok 6.5 — Cxema nogkntouyeHus k MPM-x.1 curHanoB o6 eKoTenbHbIX aBapumn
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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




7 NIHdukayus u ynpaeneHue

7.2 MNaBHbIN 3KpaH

Ha rnaBHOM 3kpaHe npubopa oTobpaxaeTcs BCcsi Heobxogumass ans paboThbl
UHdopMauma. [nsa npocmoTpa BCeN WHGOpMaUMM Ha gucnnee crnegyer MeHATb

A N o
MONOXEHWNEe CTPOK MHOUKALMUN HaXXaTeM KHOMOK " . BHewHWI BUA rmaBHOro
3KpaHa nNpefcTaBrneH B Tabnuuax HUxe.

NMPUMEYAHUE
|I| * MapameTpbl 0TOGpaxatTcs Noo4YepeHo, 3aMeHsIs Apyr Apyra, B
3aBMCHUMOCTY OT TEKYLLETO COCTOSAHUSI CUCTEMBI.

12

Tabnuua 7.3 — MNaBHbIN 3KpaH (CTyneH4yaTas roperika)

OKpaH

OnucaHue

Pexum paboTbl 1 TekyLlas usmepeHHasi Temnepatypa nogauu, °C

TemnepaTypHbI AnanasoH perynmposanus, °C

Bpemsi 8o Nogknto4eHns/oTKNIoYeHUs CTyNeHn/KoTna, ¢

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

MepekntoyeHus pexumos Myck/Cton

Tekywasi Temneparypa obpartHon Boabl, °C

Tekyliee faBneHue TennoHocuTens B nogatoliem TpyGonposoae

TekyLlas TeMnepatypa Hapy>XHOro Bo3ayxa

Ponb koTnoB 1, 2 n ux coctosiHue

Ponb koTnoB 3, 4 n ux coctosiHne

TeKyu.lee COCTOAHUE CUCTEMbI NOANUTKN

Moackaskn KoMBUHALMI KNaBWLL AN NEPEXOA0B B MEHI0

Tabnuua 7.4 — FNaBHbIN 3KpaH (MoAynMpyemas roperka)

OkpaH

OnucaHue

Pexum paboTbl 1 TekyLLas usmepeHHasi Temnepatypa nogauu, °C

TemnepaTypHbIl ycTaBka perynuposanus, °C

Tekywasi mowHocTb MUO-perynsartopa, %

MepekntoyeHuns pexumos Myck/Cton

TekyLwasi Temneparypa obpartHon Bogbl, °C

Tekyliee faBneHue TenoHocuTens B nogatoliem TpyGonpoeoae

TekyLlas TeMrnepatypa Hapy>XHOro Bo3ayxa

Ponb koTnoB 1, 2 n ux coctosiHue

Ponb koTnoB 3, 4 n ux coctosiHne

TeKyu.lee COCTOAHUE CUCTEMbI NOANUTKN

Moackaskn KoMBUHALMI KNaBWLL AN NEPEXOA0B B MEHI0




7 NIHdukayus u ynpaeneHue

@ NPEAYNPEXAEHUE Ta6nuua 7.5 — Pexum pa6oTbi/BapnaHTbl MHAMKaLUK
KomaHpa 3anycka/ocTaHoBa anroputMa ¢ rlaBHoro akpaHa npuéopa u

KOMaHfa 3anycka/ocTaHOBa anroputMa C BHELLHEW KHOMKM paboTaeT no
npuopuTeTy nocneaHen komanael. Ho B cnydae cbpoca nutaHms npubopa,
NnepexoauT B PEXUM, KOTOPbIA OnpeaeneH BHELLIHEN KHOMKOW yNpaBneHus.

Bupg OnucaHune

3anyck KOTnoBbIX HACOCOB (ECNW €CTb B CXEME)

3anyck ropenku B paboTy, nogaH 3anpoc Ha PO3XKr, HO Moka HeT
noaTBepxaeHusi pabotsl 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

OTkNoYeHbl BCe UCMOMHUTENBbHbIE MEXaHNU3MbI

Pabouuii ocTaHOB ropenku npu n3bbiTke Tenna

Cuctema nepeBefieHa B PEXWUM TECTUPOBaHUS (py4Hoe
ynpasrneHue)

CurHanusaumsi o HemcnpasHocTY. [ToBegeHNe B COOTBETCTBUM C
aBapuen

13



7 NIHdukayus u ynpaeneHue

7.3 CTpyKTYypa MeHIo
(AT (s

B 3aBucumocTu ot BbI6paHHbIX napamMmeTpoB HEKOTOPbIE NYHKTbl MEHIO 6y,EI,yT CKpPbITbI. I-J'IaBHbIIZ 3KpaH

By

MeHio
AN
oo 5 3apgaHue
[A) ——bblIcTpas HacTpolka > YCTABOK perynMpoBaHus

(¥] |@n2 Hactpoitku
— Tun cxeMbl <———
(&]

¥

Bb160p Tvna cxembl
YNpaBneHns KOTIIOM

3apaHve napameTpoB

| -
Perynuposanve PerynpoBaHns 1 yCTaBok

Kackag Hacrpoitka kackana, ponu
KOTMOB ¢ > KOTIIOB U X CTATYCOB

3apepxku cpabatbiBaHus

— - &

3awura aBapuii 1 UX yCTaBKu

— [Norogo3aBncMOCTb ~&— [lapameTpsl rpacuka Tnp=f (THap)

. Hacocsbl
ceTeBble

~——p [lapameTpbl ceTeBbIX HACOCOB

HacTpoiku perynuposanms

— Perynup-e Tobp ~—— obpaTHoit Bofb

HacTpoiiku napameTpos TUMoB
[aTunkoB

— [lapon <«—————» 3aganve naponeii 1,2, 3

— Bxogpl ———>

— C6poc HacTpoeK --——» C6poc HacTpoek Ha 3aBOACKME 3H-5
@n3

L TecT Bx/BblX <e——— » OTnajiKa anemMeHTOoB ynpaBneHms
—— Asapuu B PY4HOM pexume

& TeK. COCTOSIHNE <e——— Tekyluye aBapuitHble CUTyaLun -

&L ApPXUBHBI XypHan <e——s
—— WHdopmaLms

(&)
¥

XKypHan aBapwit: Ha3BaHue, Bpemsi
NOSIBNEHMNSA 1 YCTPAHEHUS

WHcbopmaLus o npubope:
— Oblast <————— |asuatenmte, Bepcus, aata penusa

Bpewmsi HapaboTku KoTnoB,
KOMM4eCTBO 3anyCcKOB KOTJIOB

PucyHok 7.2 — Cxema nepexoAos No MeHIo

L— CTatTnCTUKa ~——

14




7 NIHdukayus u ynpaeneHue

7.4 O6wan nHcdopmauma

HaumeHoBaHue moamdukaumm npubopa, Bepcuto NporpaMMHOro oGecrnedyeHus u
[arte ee penunsa MoxHo HanT B MeHo — UH¢popmauma — O6wwas.

@ NPEAYNPEXOEHUE

HanHas nHdopmaumsa byget Heobxoamma npu obpaLLeHn B TEXHUYECKYIO
NoaaepKKy.

7.5 NMNaponum

C nomoLLbo Naporns MOXHO OrpaHUYUTb AOCTYN K OnNpeAeneHHbIM rpynnam HacTpoek
(MeHto: HacTpowkn — Maponu).

@ ‘I’IPEHYI’IPE)K.D,EHVIE

Mo ymonyaHuio naponu He 3agaHbl.

Maponu 6nokupytoT JocTyn:
* [Maponb 1 — k rpynne BbicTp.HacTpoka;
* [laponb 2 — k rpynne Hactpownku,;
* [aponb 3 — k rpynne Tect Bx/Bbix.
[nsa cbpoca naponewn cneayert:
* nepentn B MeHto npubopa;
* HaxaTb KOMOMHALWIO KHOMOK ( + );
* HabpaTtb naponb 118 n noareepanTs cbpoc.
7.6 Copoc HacTpoek

MapameTpbl Nnpubopa MOXXHO BEPHYTb K 3aBOACKMM 3HAYEHUSAM C NMOMOLLIbIO KOMaHAbI
B MeHt0 COpocC HacTpoek.

BHUMAHUE
Vi ” \ [[laHHas KomMaHOa He pacnpOoCTPaHSETCA Ha 3HaYeHUs naporsieil, napaMeTpsbl
[laTbl U BpEMEHU U CETEBbIE HACTPOWKM npubopa.

15

Tabnuua 7.6 — MeHo/UHdopmauna/O6wasn

SKpaH

OnwucaHue

HavnmeHoBaHne mogudukaumm npudopa

Bepcusi nporpammHoro obecneyeHus

[arta penusa nporpamMmmHoro o6ecnedeHus

Tabnuua 7.7 — MNaponu

OnucaHue

Ha3ssaHue akpaHa

Maponb goctyna B MeHto «bbicTp.HacTpovika»

Maponb gocTyna B MeHio «HacTponkm»

Maponb gocTtyna B MeHio «TecT Bx/BbIx»

Tabnuua 7.8 — MeHo/HacTporku/Copoc HacTpoek

3kpaH OnucaHue DOuanaszoH
Her,
Cbpoc HacTpoek Ha 3aBOACKME 3HAYEHNs Ha




8 Pexxumbl pabombi

8 Pexunmbl pabotbl
8.1 O6wue cBegeHuns
Mocne nogayv NUTaHUs 1 3arpysku KOHTPoONnep nepexoauT B pexum CTon.
Mpnbop moxeT paboTaTb B CNEAYIOLLNX PEXMMAX:
+ Pabora;
« Cron;
+ TecrT;
+ ABapwus.
Pexum paboTbl HANMLMPYETCS Ha 3KpaHe.

Cxema nepexooB Mexay pexvmamMmu npeactaeneHa Ha pucyHke 8.1.

8.2 Pexxum «Cton»

B pexume CToON KOHTpPOMMNep He BbiAAET YNPaBMSIOLLIMX CUrHAMNOB, HO KOHTPONMPYET
aBapuu.

Mpubop HacTpauBaeTcs B pexume 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
«ABapusy». lNMepexop 13 pexuma Aapus B pexum Cton unn Pa6ora nponssogntcs
B 3aBMCMMOCTM OT TUMNa aBapuu, NOsHbIA CINCOK aBapuin cMm. pasgen 10.4.

8.4 Pexxnum «PaboTta»

B pexvme Pa6ota npubop:
s perynupyet TeMnepaTypy CeTu, ynpaensisi MOLHOCTbLO KOTOB;
* aBTOMAaTU4eCKU MEHSIET Porib BeayLLEero KoTna no BpeMeHn HapaboTku;
*  KOHTPOMMPYET aBapum.
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Cron ,

- OTKNtOYeHe BCex uenorn- <

HUTENbHbBIX MEXaHU3MOB

lNepexoq
BPYYHY0
yepes MeHIo

Tecr
- YnpaeneHue Bcemm
UCMOSNHNTENBHBIMU Mexa-
HWU3MaMM B Py4HOM pexume

Pabota
- PerynuposaHue
TemnepaTypbl nogayu
- KoHTponb aBapuiHbIX
CUTyaLuit

Mo yctp. AsTo

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»

BHMMAHUE
4 ” \ | Pexxim TecT npedycMoTpeH TomMbKO Ans MyCKoHanaao4HbIX paboT. He

pekomMmeHOYyeTCA OCTaBNATb KOHTPOsep B TeCTOBOM peXume be3 KOHTpONA

Hanag4yunka, 310 MOXET NpmnBeCTu K NoBpeXxaeHuto OGOpyD,OBaHVIﬂ.

[aHHbIN pexnm npegHasHadveH gns:

* NpOBEpPKN paboTOCNOCOBHOCTU AUCKPETHBIX Y aHanoroBbIX 4aTYMKOB;

* TNpPOBEPKN BCTPOEHHbLIX pene;

¢ NpaBUIIbHOCTU NOAKITHYEHUA NCNONTHUTENTbHbIX MEXaHN3MOB.

[na nepexona B PeX1MM TECT CrieayeT:

1. TlepeBecTtu kOHTpoOMNep B pexum Cron,

BHeLwHen kHonkon CtapTt/CTton nnbo yepes meHto npubopa.

OTkpbITb 3kpaH TecT Bx/Bbix.

MepeBecT Npubop B pexum TecT, BbiGpaB 3HauYeHne « AKTUBEH»

B napametpe Pexnm (MeHio — HacTpomnku — TecT Bx/BbIx).

NMPEAYNPEXOEHUE
TecT 3anyckaeTcsi TONbKO NpY OCTaHOBKE KOHTYPOB.

O

Tabnuua 8.1 — NMNapameTpbl pexuma Tect

OKpaH OnucaHue

OunanasoH

Mepexon B TECTOBbLIV PEXUM

0 — He aktuBeH,
1 — AKTUBEH

[OunckpeTHble BbIXOAbI

CurHan «3akpbiTb» Ha K3P Temnepatypbl o6paTHom

0 — He aktuBeH,

BOAbI 1 — AKTUBEH

CurHan «oTkpbITb» Ha K3P Temnepatypbl obpatHon | O — He akTuseH,
BOAbI 1 — AKTUBEH

CurHan Ha BKIloYeHWe Hacoca peLypKynaumm 0 — He akTuBeH,
1 — AkTnBeH

Haclognl - 8 CuvrHan Ha BKITHoYeHMe NepBoro Hacoca NoANUTKM 0 — He akTuBeH,
1 — AkTnBeH

CuvrHan Ha BKITIOYeHNe BTOPOro Hacoca NoAnuTKM 0 — He aktuBeH,
1 — AkTnBeH

CurHan Ha BKIoYeHVe NepBOro CETEBOro Hacoca 0 — He akTuBeH,
1 — AkTrBEH

CuvrHan Ha BKItoYeHve BTOpPOro ceTeBoro Hacoca

0 — He akTuBeH,
1 — AKTUBEH
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MpoaomkeHue Tabnuubl 8.1

OKpaH

OnucaHue

OwnanasoH

CurHan «OTKPbITb» Ha KnanaH NoannTKu

0 — He akTmBeH,
1 — AKTUBEH

CurHan Ha BKIHoYeHve namnebl «ABapus o6Lwas»

0 — He aktuBeH,

1 — AkTnBeH
LOuncKkpeTHbIe BXxoabl
DIG: POS Ha Pene nepenana faeneHus Ha rpynne ceTeBbIX 0 — Asapus,
HaCOCOB LIMPKYnALmMm 1—-Hopma
Pene nepenapa paBneHus Ha rpynne HacocoB 0 — ABapwus,
NoANUTKN 1—-Hopma
KHomnka aBapvinHOro octaHoBa KOTEMNbHOM 0 — ABapwus,
«ABapuUNHBIA cTON» 1-Hopma
[nckpeTHbI AaTyvk gaBneHus (npeccocTar) Ans 0 — BbIkn,
paboTbl NOANUTKU 1—-Bkn
KHonka «Ctapt/CTon» KoTensHon 0-CrTon,
1—Crapr
KHonka «C6poc aBapuii» 0 —Her,
1 - Cbpocutb
AHanoroBbie BxoAbl
TekyLwas Temnepartypa TennoHocuTens cetun 0...500
TekylLas TemnepaTtypa 06paTHOro TeNNOHOCUTENS 0...500
TekyLlee AaBneHne TennoHOCUTeNs ceTn 0...100
TekyLlas TeMnepaTtypa HapyXHOro Bosgyxa -100...100

Mopackaskn KOMBUHALWI KNaBuLL A4S Nepexoaos B
MEHI0

OuckpeTHble Bbixoabl MPM

CurHan Ha BKItoYeHve namnbl «Moxap»

0 — He aktuBeH,
1 — AKTUBEH

CwurHan Ha BKrtoYeHme namnbl «Banom»

0 — He akTmBeH,
1 — AKTUBEH

CwvirHan Ha BkntoYeHue namnbl «[JaBneHue rasa He B
HopMme»

0 — He aktuBeH,
1 — AKTUBEH

CwurHan Ha BKMoYeHue namnbl «[JaBneHne cetm He B
HOpMe»

0 — He aktuBeH,
1 — AKTUBEH

CwurHan Ha BKMoYeHue namnbl «3ara3oBaHHOCTb
CO»

0 — He akTmBeH,
1 — AKTUBEH

CwurHan Ha BKMoYeHue namnbl «3ara3oBaHHOCTb
CH»

0 — He akTnBeH,
1 — AKTUBEH

CwurHan Ha BKItoYeHue namnbl « ABapusi CETEBbIX
HacoCcoB»

0 — He akTuBeH,
1 — AKTUBEH

CwurHan Ha BKINtoYeHue namnbl « ABapusi HaCoCoB
noanuTKn»

0 — He akTuBeH,
1 — AKTUBEH
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MpogomkeHue Tabnuubl 8.1

OkpaH | OnucaHue Ouana3oH
OuckpeTHble Bxoabl MPM

[atunk noxapa 0 — ABapus,
1 —-Hopma

[aTtynk NpoOHNKHOBEHUSA 0 — ABapus,
1-Hopma

[aBneHue rasa mano 0 — ABapwus,
1 -Hopma

[laBneHune rasa Benvko 0 — ABapwusg,
1 -Hopma

[aTuumk 3arazosaHHocTn CO 0 — ABapus,
1—-Hopma

[atunk 3arazosaHHocTn CH 0 — ABapwus,
1-Hopma

[MonoxeHwne rasoBoro knanaHa 0 — 3akpsbIT,
1 — OTkpbIT

Mogckasku koMBMHaLUMI KnaBuLL A5t Nepexoios B

MEHH0
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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.

Ecnu nsmepeHHoe 3HayeHMe OTnM4yaeTcss OT haKTMYecKoro, TO peKkoMeHAayeTcs
BBECTU KOPPEKTUPOBKY CABWUI (4115 KaX0ro BXxoAa 3afaeTcsi OTAENbHO):

T’usm = Tusm + CO8UE

[Ona  KOppeKkTHOro M3MepeHus [aBneHus cregyer  HacTpouTb  npedenbl
npeobpasoBaHMsa TOKOBOro curHana 4... 20 MA B NOMb30BaTeNbCKMe eaunHULbI
nsmepenus (Mlla, 6ap, atm. n T. n.).

PyHKUMA U3MEPEHUS M KOHTPONSA [AaBfeHuMs Ha nogaye CBA3aHO B (PyHKUMEN
ynpasneHus noanutkon (MeHro — Hactponku — Tun cxembl — Mognutka).

[lns Bcex ANCKPETHbIX BXOAOB HacTponka BpeMeHn hunetpa Bp.®nTp no3sonseT He
obpabatbiBaTh curHanbl agpebesra KOHTaKTOB.

9.2 BbI6op cxeMbl ynpaBneHus

Hanunune, TMN 1 KONMMYECTBO UCMOMHUTENbHBIX MEXaHN3MOB B CXeMe orpegensercs
napametpamy Tuna cxeMmbl. HacTponka KoHdWrypauum cxembl YynpaBneHus
onpegenseT noruky pabotsl npubopa.
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Ta6nuua 9.1 — MeHwo/Hactponku/Hactpoiika Bxogos

OkpaH

OnucaHue

Avana3oH

Tun gatyvka Temnepartypbl NPSAMOM
BOOb!

PT1000, PT100,
100M, NTC10K

KoppeKkTpoBKa M3MepeHHOro 3HaYeHs!

-100...100

Tun gatyvka Temnepartypbl 0GpaTHOM
BOOb!

PT1000, PT100,
100M, NTC10K,

KoppekTtupoBka namepeHHoro 3HadeHms | -100...100
BepxHsas rpaHuua namepeHms 0...100
(oaBneHune npsiMon BoAabl)

HwxHssa rpaHvua nsmepenns (aasnexue | 0...100
npsiMoVi BoAbl)

KoppekTtunpoBka namepeHHoro 3HadeHns | -100...100

Tun gaTyvka TemnepaTtypbl HapYXHOTO
Bo3gyxa

PT1000, PT100,
100M, NTC10K,

KoppekTtunpoBka namepeHHoro aHadeHuns | -100...100
Bpems mnbTpa AMCKPETHBIX CUTHaNoB 1,5..5
Ha
BXopax, ¢
Mopackaska Ans nepexona B MEHIO
Ta6nuua 9.2 — MeHto/HacTponku/Tun cxembl
OKpaH OnucaHue Ownana3soH
Tun ropenku 0 - Mog,
1-1cryn,
2-2cryn,
3-3ctyn
Hanunuune koppekumm ycTaBku no AaT4nky Ectb, Het
TemnepaTypbl HAapy)XKHOro BO3ayxa
Hanunune B cucteme ceTeBbiX HACOCOB Ectb, Het
Pexxum perynmpoBaHusi Temneparypbl 0 —Her,
obpaTtHon Bobl 1 —HacPeu,
2 -K3P
Hanuune B cucteme nognuTkn Ectb, Het
KoHTponb obLekoTensHbIX aBapui Ectb, Het
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9.3 3anyck kotna

Mocne nonyyeHus komaHabl Ha 3anyck KTP-121.02.41 paer komaHdy 3anycka
ceTeBbIX HacocoB. MHAuKaumsa AaHHOro COCTOsHMSA Ha rmaBHOM 3kpaHe: 3anHac.
OpHoBpEMEHHO C 3amyCKOM CETEBbIX HACOCOB MPOWCXOAMT 3anyCcK MOAYUHEHHOro
KTP-121.01.10.

(D NPEAYNPEXOEHUE

Mpouecc 3anycka B paboTy koTnosoro perynsatopa KTP-121.01.10 onucaH B
pasgerne «3anyck KOTnoB» pykoBogcTBa no akcnnyataumm KTP-121.01.10.

Ha rnaBHom 9KpaHe 0T06pa>+<aeTc;| MHOWKaUUA COCTOAHMA U TeKyllero pexuma
pa6OTbI KaXKaoro KoTra B Kackaje.

MogpobHee o cokpalleHusax cM. pasaen 9.14.

Bo3HMKHOBEHME HENCNPaBHOCTEN CETEBLIX HACOCOB OTCIEXMUBAETCS MO OTCYTCTBMIO
curHana oT perfie nepenagja [AdaBneHuWs Ha Hacocax. B cnyvae HeucrnpaBHOCTU
ceTeBblX HacocoB paboTa KOTNoB npekpaliaercsa. PerynupoBaHue temnepaTypbl
obpatHol Boapbl B 06LLeM TpybonpoBoae npom3BoanTcsi npu nodom craryce paboTsl,
3a ucknroveHnem pexmnmon Cton, TecT n ABapums.
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[a

3anyck ropenkm
koTna (Po3xwr)

Y

[openka
pasoxrnach?

[Mporpes
X0rnogHoro
kotna (XI)

{

Kotens
pabote

!

3anpoc Ha
€nro y40BNETBOPEH?

KomaHga ctapt
paboTbl

3anyck ceTeBbIX

KomaHga «Cbpoc aBapum»

HacocoB
(3anHac)

{

CerteBoit
Hacoc B pabote?

CrapTt paboTbl

Het

Asapusi

KoTna

{

3anyck KoTnoBoro
Hacoca (3H)

{

EcTb npoTok u
Hacoc B paboTe?

Asapus
kotna (AB)

Ectb ewe
KOTNbl B kackape?

Bce kotnbl
B pabote

3a nyck segomoro
KoTna

PucyHok 9.1 — AnropuTm 3anycka
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9.4 PerynupoBaHue Temnepatypbl

Mpubop, nepenaBas ceTeBble KOMaHAbl Ha KoTnoBble perynstopbl KTP-121.01. xx
yrNpaBnsieT CTyneH4YaTon unm mogynupyemon ropenkamm (MeHrwo — HacTtponkun —
Tun cxeMbl) aBTOMATUYECKN OMpeaenssi, Kakoe KONMMYecTBO KOTIOB U CTyMneHewn
HeobOXoaMMO 3afdelcTBOBaTb AN AOCTMXKEHWMS 3a[aHHOM TemnepaTypbl BOObl B
o6Lem KonnekTope.

CKkopoCTb peakuun Ha Npocaky TeMnepaTypbl HacTpaMBaeTCs LWKaron ynpasneHns
(MeHIo — BbicTpble HacTponkun — CKOpPOCTb peakuum).

KpallHee neBoe NOMOXeHWEe WHAOMKATOpa Ha LIKane COOTBETCTBYET Havbonee
ObICTPON peakuun, HO MeHee TOYHOMY perynupoBaHuio. C KaxabiM nocrenyowmm
CMeLLEeHMEeM LUKarbl BNpaBo, CKOPOCTb Peakuuy YMEHbLUAeTCsl, HO yBENMYnMBaeTcs
TOYHOCTb.

NPEQYNPEXOEHUE
@ 3HaveHus1, brindkme K KpanHeMy NIEBOMY MOJTOXKEHMWI0, PEKOMEHAYEeTCA
BbIOMpaTh 418 HeOOMNbLUMX ManOVHEPLUUNOHHBIX KOTESbHbLIX CYMMapHOW
MOLLHOCTbIO MeHee 1 MBT. 3HaueHus, 6rninskue K kpaHemy NpaBoMy
NONOXEHWI0, PEKOMEHAYOTCA BbIOUpaTh AN BbICOKOMHEPLMOHHBIX U MOLLHBIX
KOTroarperatoB CyMMapHOW MOLLHOCTbIO 6onee 1 MBT.
CKkopoCTb peakumy Ha Npocagky TeMnepaTtypbl TaKKe HACTPauBaeTCst YMCNEHHBIMM
cnocobom — napamMeTpamu UMHTerpana MoAKMYEHUS W OTKIOYEHUS  Ans
ctyneHyaron ropenku unu NMNO-koadpdpurumeHTammn ons MogynmpyemMon ropenku (Cm.
MpunoxeHne Hactpolika perynsitopa ).

B 3aBucumocCTn OT Trna BbIOpaHHbIX rOPEnoK Ha akpaHe oTobpaxaeTcs oanH U3 OBYX
BapuaHTOB ObICTPO HACTPOWIKM.

(D NPEAYNPEXOEHNE

Tun ropenok Boldnpaetca B MeHo — HacTponku — Tun cxembil.
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Tabnuua 9.3 — AkpaH ObICTPbIX HACTPOEK ANS CTYNEeHYaTbIX FOpenok

OkpaH

OnucaHue

Ownana3soH

HuxHsas rpaHuua gmanasoHa

perynmposaHua Temneparypbl Ha

nogave, °C

BepxHss rpaHvua guanasoHa

perynupoBaHus Temnepartypbl Ha

nogave, °C

LWkana 3agaHnst CKOPOCTU peakumm

perynsTtopa

Tabnuua 9.4 — 3KpaH ObICTPbIX HACTPOEK ANA MOAYNMpPYeMbIX rOpenokK

AKpaH

OnucaHue

Avana3soH

YcTaBka perynnposaHus
TemnepaTypbl Ha nogave, °C

MoLiHocTb ropenku,

%

COOTBETCTBYIOLLAS Maromy ropeHuto,
0,

Bap 3afaHus ckopocTu peakumm

perynstopa
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9.5 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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Temneparypa § WHrerpar -
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Bepx Whterpan + b \
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Crynenm in.CTa6+ Bp.Cra6+ |Bp.Ctab+ in.CTa6- Bp.Ctab- Bpems
ropenki & | } |
kotna 1 } ! } !
cr3 | ' |
Cr2 ; |
Cr.1 {
Bpewms
PucyHok 9.2 — PerynupoBaHue TemnepaTtypbl
Tabnuua 9.5 — MeHwo/HacTporku/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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Temnepartypa g
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PucyHok 9.3 — lNMpuHumun onpegeneHnsa Bp.Ctab
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9.6 NMocnepoBaTenbHOCTb NOAKIIOYEHUA CTyNneHen

BapuaHTbl HacTpoek nocrnegoBaTeNbHOCTM BKIOYEHWUS M OTKIIOYEHUS CTyMeHen
ropenok KOTMOB B MpoLecce perynupoBaHus TtemnepaTtypbl cetn (MeHw —
HacTtponkn — Kackan kotnoB — lNocn.CmeHbI):

1. «1122» — nepBbIMM BKNIOYAKOTCH NepBble CTYNEeHN ropenok KOTMoB, 3aTemM

nocnegytowme. CTyneHu oTkMo4aTcsl B 06paTHOM nopsiake.

e 14 =il L3
a1 1 a1 11
IE — |8 B 5 — ||4
—L= — H — ] »
— 2 2 — 2 12
= 1l — — 1 —
- = - =
3 3 -3 13
lopenka 1 lopenka 4 lopenka 1 lopenka 4
1) 2)

PucyHok 9.4 — PerynupoBaHue Temnepatypbl no «1122»: 1) BknoyYeHue,
2) BbIKIOYEHUE
2. «1212» — nocnegoBaTenbHO BKINIOYAKOTCA BCe CTyNeHW BedyLero Kotna,
3aTem nocneayoLmx. OTkIOYEHMEe NPOMCXOANT B 06paTHOM Nopsaake.

1 1
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PucyHok 9.5 — PerynupoBaHue TeMmnepartypbl No «1212»: 1) BKnoYeHue,
2) BbIKNIOYEHNEe
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9 YnpaeneHue komnamu

9.7 Moaynupyemas roperika

Perynstop

pacnpenenaeTr MOLLHOCTHU BbIXOAHOIo curHana cornacHo

nocnegoBaTenbHOCTU, N306paXKeHHOM Ha pUCyHKke 9.6.

Ha pucyHke undpamm 0603HaYeHbI:

1 — cTtapt pabotbl kotna. Poaxur kotna 1 (20 % — MruHMManbHas BenuumHa
MoLLHOCTM paboTbl ropenku npu ee podxure, 20-100 % — mogynmpyembin
ananasoH);

2— |'|p|/|60p nony4vaet noaTeepXXaeHne po3xxura ropesriku 1 Ha4nHaeT
yBenn4nBatb MOLLHOCTb 1 koTna;

3 — mouwHocTb koTna 1 gowna Ao Makcumyma, npubop 3anycKkaeT ropesnky
KoTrna 2. KoHTponnep nonyyaeT NOATBEPKOEHNE PO3XKNUTra FOPENKA 1
Ha4YMHaeT yBenMunBaTbh MOLLHOCTb KOTMa. YMEHbLUAETCst MOLLUHOCTb paboThbl
kotna 1 4o onTuMansHOW Benu4YuHbI (No ymonyanuio 3agaHo 80 %, napameTp
MeHro — Hactponkn — PerynupoBaHue — MowH.Bkn.lop);

4 — cymMMapHas MOLLHOCTb 06onx KoTrnoB paBHsieTcs 160 % (80 % y kotna 1
n 80 % y kotna 2). KoHTponnep HaunHaeT yBenmumBaTb O MakCumyma
MOLLHOCTb 060MX KOTNOB OAHOBPEMEHHO;

5 — TemnepaTypa nogaym OCTUraeT HY>XHOMO 3HaYeHWs1 (3agaeTcs B
napametpe Tnp), 1 NpOOP HaYMHAET BbINONHATL 06paTHY!IO
nocrnegoBaTenbHOCTb MO OTKIMIOYEHMWIO Kackaaa;

6 — B JaHHOI TOYKe KOTen 2 BbIXOAUT Ha MUHUMATbHYH MOLLHOCTb;
7 — npekpallaercs pabota KoTna 2, CHUMAeTCsl CUrHan 3anpoca Ha PO3XKKT;
8—sB ,Cl.aHHOI;I To4ke KoTen 1 BbIXOOUT HA MUHUMalTbHYH MOLLHOCTb;
9 — npekpaLlaetcs paborta KoTna 1, CHUIMaeTCa CUrHan 3anpoca Ha PO3XWT.

NPEQYNPEXOEHUE

KauecTBo perynmpoBaHusa TemnepaTtypbl CETU ONPEAEnaTCa napameTpamm
koadhpuumeHTos NMU-perynatopa, 3agaBaeMbIX B HAaCTponkax npubopa
(HacTpomnku — PerynupoBanue — Kn, Tu, Tg).

NPEOYNPEXOEHUE

ANropuT™M ynpaeneHusi CEPBONPUBOAOM, NOApa3yMeBaEeT UCNONb30BaHMe
curdana "gosogkn”. NMpumeHeHne cepBonpuBoaa 6e3 KOHLEBbIX
BbIKMOYaTENEN MOXET npmnBecTn K ero HencnpaBHOCTU.
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Temnepatypa
nogauu
Yer
Koten 2
100
80
20 1
Koten 1
100
80
20

PucyHok 9.6 — PaboTta MogynupyemMom ropenku

Tabnuua 9.6 — MeHto/HacTponku/PerynupoBaHue

SKpaH OnucaHue Owvana3oH
P o 1
YcTaBka Temnepatypbl npsmoi Boabl, °C 0...500
30Ha HeYyBCTBMTENBHOCTM NpsiMON BoAbl, °C 0...9
MponopunoHanbHbI ko3 duumeHT MNIO- 0...9999
perynstopa
Bpewms nnterpuposanus M-perynsartopa, ¢ 0...9999

Bpewms anddepeHumposanus MNO-perynsatopa, | 0...9999
c

MNepuopg pacyeta mowHocTu MU perynatopa 1...30

Mowr Bua.Top: MoLwyHocTb ropenku cooteeTcTBytowas manomy | 0...50

ropexuio, %




9 YnpaeneHue komnamu

9.8 CeTeBble Hacochl

MpuGop ynpasnseT ABymMsa Hacocamu. HacocHasa rpynna paGoTtaeT Ha obecnedeHne
npoToKa BoAbl Yepes rpynmny KoTnoB. PaGoTocnocobHOCTb HACOCOB KOHTPONMPYETCS
Mo AaTumky pene nepenaga AaenexHus. JaTyuvk oguH Ha HAacoCHY rpynny.

Tabnuua 9.7 — MeHw/Hactpouku/Hacocbl ceTeBble
OkKpaH OnucaHue Ownana3oH

[na BblpaBHUBaHWA HapaboTku, npubop 4epedyeT HaAcocbl MO 3adaHHOMY B

o Pexuvm pabotbl ceTeBoro Hacoca Ne 1 0 - OT1kn
HacTponkax BpemMeHu. OYHKLMIO YepeaoBaHns no HapaboTKke MOXHO OTKMoYUTL. B 1 — OCHOBHO
3TOM Cny4ae oauvH 13 HacocoB byaeT paboTaTb Kak pe3epBHbINA, Ha Cnyyan Bbixoda 2 — Peseps
13 CTpOsi OCHOBHOrO. PacnpegeneHue ponen OCHOBHOMO U pe3epBHOro Npou3BoguTcs Pexum paBoTbl CeTeBoro Hacoca Ne 2 0—Omn
B MeHo npubopa. 1 — OcHOBHOM,

. 2 — PesepB
KaxxgoMy Hacocy MOXHO HasHauuMTb OouH K3 Tpex crtartycoB (Hactponku —
Bpemsi nrHopmpoBaHus nokasaHus oT AaTymka 2..180

PerynupoBaHue — Hacocbl — Hacoc 1, Hacoc 2): nepenana aBNeHIs Mpit CTapTe Hacoca, ¢

* OTKNKOYeH — Hacoc He MNCNONb3yeTCA NMpU BbINOJITHEHUN anropuTMa; Mepuon cMeHb! LMPKYNALMOHHBIX HACOCOB Mo 1...240

+  OCHOBHOM — CMOMb3YEeTCS NPU BbINOMHEHUN anropuTMa; Hapaborke, 4

o Hanuune nepesanycka HacoCcoB Npu nponagaHun 0- HeT,
+ Pe3epBHbIN — B Cly4ae HEMCNPABHOCTM OCHOBHOIO Hacoca 6epeT Ha cebst

N curHana ot PDS 1-Ectb
ero oyHKUUKM A0 TeX Nop, Noka OCHOBHOW He BOCCTAHOBUT CBOIO BLIGOp yCrOBIS BLIKITIOUEHNS LIMPKYTALMOHHEIX | O — BoiGer,
paboToCcnocoOHOCTb. HacoCoB 1—no Tnp

OcTaHOB HacocoB nNpoun3BoanTCA Npu nepexoae B pexum Cton un ABapusi No O4HOMN - YcTagka TeMneparypbl npsiMOi CeTeBo BoAb 0..99,9
. [ON1s OTKIMIOMEHMs KOTMNOBOro Hacoca, °C
N3 NOruK:
. ] 3apepkka OTKMHYEHMS] Hacoca nocne 1...60
* OTKITHOYEHVE MOCne 3aaHHOro B HAcCTponkax BpemeHu (3agepx.OTkn); OTKIIOYEHUS FOPENKMA, MUAH

*  OTKIIOYEHME MOoCre CHUXKEHUS TemnepaTypbl Nogadun HKe 3a0aHHOro B
HacTpolikax TemnepaTtypHoro nopora (Tnp oTKn).

NMPUMEYAHUE

Y3en ynpaeneHus KOTIOBbIMW HaCOCaMy MOXET ObITb OTKITIOYEH B
HacTpowkax npubopa. B atom crniyyae npubop nepecTtaet ynpasnsTb paboTomn
HaCcoCoB.

9.8.1 bopbba ¢ NoXHbIMUK cpabaTbiBaHUAMM AaTYMKaA Nepenaga AaBnNeHus

Lns UCKNoYeHNs HeKoppekTHoW paboTbl HacocoB Npu cGosAX pene nepenaga
[AaBrneHns, KOHTPONmep ynpaBnsieT Hacocamy C y4eTOM BO3MOXHbIX NponagaHuit
curHanos perne nepenaaa, korga no gakTy nepenaj B HopMe.

Hacocbl KOHTYpOB npu aBapuum MO Mepenagy [AaBneHus nepesanyckalTcs
aBTOMaTtu4ecku. Beiwen u3 ctpos nepsbit Hacoc, KTP-121 3anyckaet sTopon. NMpu
HeucnpasHocTh BTOporo, KTP-121 3anyckaeT nepBbii. ECriv Konn4ecTBo HeyaavHbIX
BKMIOYEHNA Hacoca npeBbICUT NATb NOMbITOK nogpsa, To npubop  Byaer
WHTEPNpeTMpoBaTb 3TO KaKk HEWCMNpPaBHOCTb M 3adMKCMpYyeT aBapuio Hacoca [o
MOMeHTa ero cbpoca komaHgon COpoc (M3 MeHto npubopa, BHELLIHEN KHOMKOW UIn
ceTeBoun komaHgow no RS-485).
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Hactpovika noBegeHusi KoHTponnepa npu cbosx perne nepenaga AaBreHus
npoussogutca B napameTtpe [lepesanyck (MeHw: Hactponku —Hacocbl
CeTeBble).

NMPUMEYAHUE
Moa HeyAayHbIM BKMIOYEHMEM NoApasymMeBaeTcs 3anyck Hacoca, 6e3
nony4yeHus curHana ot nepenaga AaBneHus No UCTEYEHUIO BpEMEHMW pasroHa.
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9.9 NoanuTtka

Ons ynpasneHua noannTKon MCNOoNb3yKTCA HaCOCHasaA rpynnbl M3 OABYX HAaCOCOB U
NoanNUTOYHbLIN KnanaH. BkrnioyeHne noanuTky npoun3sBogunTcAa no (*)aKTy CHWXeHuA
[aBrneHus nogaym B obLiem KOJnekrtope.

BblkntodeHne — npwu BoO3Bpare AaBrieHnA B HOpMY.

PaboTtocnocobHOCTL HACOCOB KOHTPONMUPYETCA MO JAaTyvKky pene nepenaga
Aaenenus. OguMH Ha HacocHyo rpynny. Mo ymonyaHuio oguH M3 HacocoB byaer
paboTaTb Kak pe3epBHbIN, Ha Cryvyan Bbixoda M3 CTpOsi OCHOBHOro. PacnpeneneHue
poren OCHOBHOIO M pe3epBHOr0 Npou3BoanTcs B MeHto npubopa. Kaxagomy Hacocy
MOXHO Ha3Ha4uTb oauH M3 Tpex ctatycoB (Hactpomkn — lMoanutka — Hacoc 1,
Hacoc 2):

* OTKNKOYeH — Hacoc He NCNONb3yETCA NMpU BbINOJITHEHUN anropuTMa;
* OCHOBHOM — MCNonb3yeTca Npu BbINONTHEHUN anropnuTMma,

* Pe3epBHbIN — B cny4yae HEMCNPaBHOCTM OCHOBHOrO Hacoca 6epeT Ha cebs
ero oyHKLMK, 40 TEX NOP MOKa OCHOBHOW HE BOCCTAHOBMWT CBOHO
paboTocnocoOHOCTb.

[ns npepynpexageHnss obpaTHOro Toka BoAbl MpW 3anycke/ocTaHOBE MOAMNUTOYHbIX
HacocoB, Npnbop ynpasnseT NOANUTOYHBIM KranaHoM. Hukakmx HacTpoek Ansi ero
paboTbl He TpebyeTcs.

KnanaH oTKpbiBaeTcs C 3afepXKKon B 2 CeKyHAbl mocne 3anycka HacocoB. [pu
OTKIIOYEHUM MOANUTKM KOMaHAbl 3aKpblTUS KnanaHa W OTKMOYeHWsl Hacoca
rnoAakoTCsl O4HOBPEMEHHO.

(D NPEAYNPEXOEHNE

Y3en nognuTkM MOXeT BbITb OTKIOYEH B HacTporikax npubopa. B atom
cnyyae npubop nepecrtaeT ynpaenaTe NOANUTOYHLIMIU HACOCaMM U
KOHTPONMpPOBaTh NX aBapun N aBapuito yTEUKM.

OnopHbi gatunk (Hactporka — Mognutka — [aTymkK), N0 KOTOPOMY MPOUCXOAUT
yrnpaBneHne cMCTEMON NOANUTKM, MOXET ObiTb BbIOpaH nNnbo kak auckpeTHbin (DI6),
nnbo kak aHanorosbin (Al3). [Ins aHanoroBoro gatynka noTpebyeTcs HacTpouTb
noporu cpabartsiBaHus Pnp max u Pnp min.

9.9.1 KoHTponb yTeuku TpybonpoBoaa
Cutyauunto, korga B CyTkM noanutka OyameT paboTaeT Oonblle 3agaHHOro B

HacTpovikax Bpemenn (HacTtpomka — [MMoanutka — Makc Bp. pa6) npubop
onpenensieT Kak yTeuky B KOHType.
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Ta6nuua 9.8 — MeHto/HacTtponku/MognuTka

HasBaHue OnucaHune Ownana3oH
Pexxum paboTbl nepBoro Hacoca noanuTku 0 - OTkn
1 — OcHoBHOW,
2 — PesepB
Pexxum paboTbl BTOPOro Hacoca nognuTku 0 — OTkn,
1 — OcHoBHOW,
2 — PesepB
Bpems nrHopupoBaHusi nokasaHui ot gatyumka | 2...180
nepenaga gaBrneHusl Ha Hacocax, C
Hanunune nepesanycka HacocoB npu 0 - Her,
nponagaHun curHana ot PDS 1-Ectb
Crparerusa nosBegeHus npubopa npu 0 —Her,
dukcaumnm aBapum yTedku 1 — Cwurnan,
2 - ABapus
MakcumarnbHoe BpeMsi paboTbl TOANUTKA B 1...720
CYTKWU, MUH
Tun gatymka AaBneHus no KOTOPoMy 0 — Owuckper,
ocyulecTBnseTcs pabota noanuTku 1 — Ananor
BepxHsaAs rpaHuua AaBneHus TennoHocuTens 0...100
0N OTKIMOYEHNS NOANUTKN
F HwxHASA rpaHnua gaBneHns TennoHocuTens 0...100

ONAa BKIMKOYEeHUA NoOANUTKU

[Nogckaska ons nepexoga B MEHIO
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MoBeneHne npmubopa npu durKcaLmmn yTeukm onpeaensietcs napameTpom AB.YTeuku
(HacTtpomnka — NMognutka — AB.YTEYKM):

« CwurHan - aBapus yTeukn OUKCUPYETCS B XKypHar, BKIoYaeTcs namna
aBapuu, nognuTka paboTaeT no 3agaHHOMY anropuTMy;

« ABapus - aBapusi yTeukn (OUKCMPYETCS B XKypHar, 3aropaetcs namna
aBapuu, NoAnuTKa npekpawaet pabory;

« Hert - nognutka paboTaeT no 3agaHHOMY anroputmy.

9.9.2 bopbba ¢ NnoXHbIMU cpabaTbiBaHUAMM JaT4YMKa Nnepenaga gaBneHusA

Ona vcknoyeHnss HeKoppekTHoW paboTbl HacocoB MNpu cbosix perne nepenaga
[AaBneHns, KOHTPONmep ynpaBnsieT Hacocamu C y4eTOM BO3MOXHbIX NponagaHuit
CUrHanoB pene nepenaaa, korga no gakTy nepenag B HOpMe.

Hacocbl KOHTYpoB npu aBapuum MO nepenagy [AaBneHus nepesanyckakTcs
aBTOMaTu4ecku. Boiwen n3 ctpos nepsbit Hacoc, KTP-121 3anyckaeT sTopon. Mpu
HeucnpasHocTh BTOporo, KTP-121 3anyckaeT nepBbii. ECin KonnyecTBo HeyaayvHbIX
BKMIOYEHMA Hacoca MnpeBbICUT NATb MNOMbITOK nogpsg, To npubop Byaer
WHTEPNpeTMpoBaTb 3TO KaKk HEWCMNpaBHOCTb M 3adMKCMpYeT aBapuio Hacoca [o
MOMeHTa ero cbpoca komaHgon Copoc (M3 MeHto npubopa, BHELLIHEN KHOMKOW Unn
ceTeBou kKomaHgow no RS-485).

NMPUMEYAHUE

|II Mog HeyaayHbIM BKNIOYEHNEM NOApa3yMeBaeTcs 3anyck Hacoca, 6e3
nornyyeHus curHana ot nepenaga AaBfieHus Mo UCTEYEHMIO BPEMEHM pa3roHa.
HacTtpolika noBeneHus KoHTponnepa npu cbosax perne nepenaga AaBneHus
npounssoanTca B napametpe MNMepesanyck (MeHto: Hactponku —
MoanuTka).
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9.10 PerynupoBaHue TeMmnepatypbl 06paTHOMN 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 10.4. MNMpu nepexoae 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).
NPEQYNPEXOEHUE

CD 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.
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9.11 NorogosaBncumoe perynmpoBaHue

®PyHKUMA NOrogo3aBMCMMOrO PEryNMpPOBaHNS aKTUBMPYETCS BO BPEMSI HACTPOWKU Thap A
Tvna cxembl (MeHo — HacTtponkum — Tun cxembl — [MorogosaBucumocTb). B
npubope NpeaycMOTpeHbl cregylowme Bubl NOrogo3aBUCUMOrO pPerynvpoBaHus: +10
CaBur n YctaBka.

CABUr - KOPPEeKLMS YCTAaBOK MPU PasfMyHbIX 3HAYEHUSX YNUYHOW TemnepaTypbl. FE— BT
MpeaHasHaveH ANs 3aKPbITbIX CETEBbLIX KOHTYPOB. cAEHr
-10

TemnepaTypa CeTM perynupyeTcs Mo ycTaBke CO CABUIOM 3HauYeHus.. 3HaueHue
casura ycTaBki (Teger) SBMSETCH NEPEMEHHOI BEMNMYMHOI 1 BLIMUCTIAETCS NPUGOPOM, PucyHok 9.7 — 'pacdpuk 3aBUCMMOCTYN TeMnepaTypbi cABUra oT
NCX0Ast U3 TEKyLLEen TeMnepaTypbl HAPYXXHOTO BO3Ayxa No rpaduky casura: Teper = HapyXHou TeMmnepartypbl

f(Thap)-

@ NPEAYNPEXOEHUE
B cnyyae ncnonb3oBaHWs CTyNeH4YaTon ropenky CoBur 3Ha4eHns
npuMeHsieTcs Ans 06enx rpaHunL, AnanasoHoB pPerynnpoBaHms.

YctaBKa - pexum B KOTOPOM B HacTpoWkax 3ajaercsi rpaduk OTOMneHus.

Ta6nuua 9.11 — MeHro/HacTponku/llorogo3aBucumocTb
MpegHasHayeH Ons CUCTEM C OTKPbITbIM CETEBbIM KOHTYPOM (OTOMMUTEMbHBIM

KOHTYpOM). MMCTepesnc oTONMTENLHOro rpaduka onpeaenseTca napameTpom 3oHa SKpau Onucanue Ananason
HeuvyB. (3agaetcsa B MeHo — HacTpownka — PerynupoBaHue).
Pexum KOoppeKunn npn noroao3aBUCUMOCTH C,ElBVII',
NMPUMEYAHUE § Veraska
[na koMneHcauum BO3MOXHbIX PE3KUX N3MEHEHWI TemnepaTypbl yHKUMS :
CKOPOCTU NepecyeTa rpaduka Norofo3aBnUCMMOro pPerynmpoBaHnst UMeeT -
nporpammMmHoe orpaHuyeHmne 12 °C B MuHyTY. [pn M3MeHeHUn napameTpoB TemnepaTypa HapyxHOro Bosayxa, Touka Ne 1, °C —100..+100
rpaduka TekyLlas ycTaBka pacCYnTbIBAETCS C 3a0EPXKKOMN. Koppe:uwé TemnepaTypbl NPsIMoi CeTeBo BOAbI, -100...+100
Touka 1, °
lMpumep a1 oa,a Temnepatypa HapyXHoro Bo3gyxa, Todka Ne 2 -100...+100
EcTb AByxcTyneH4aTas ropernka ¢ HacTpOeHHbIMU AuanasoHamu peryrvpoBaHust fgffae;”'fé TemnepaTypb! NpAMOIA CETEBOI BOAbI, ~100...+100
Tus = 60 U Teepx = 70. Ha pucyHke 9.7 3apgaH rpaduk u3 OByx TOYEK CO ’
3HAYEHUSIMU: Temnepatypa HapyHoro Bo3gyxa, Todka 3, °C -100...+100
Koppekuusi Temneparypbl NpsiMOi CETEBOW BOAbI, —100...+100
Thap, °C | Tegen °C Touka Ne 3, °C
-10 +5
+10 -5

PaccunTaHHble Anana3oHbl perynupoBaHus byayT cnegyowmmm:

THap, °C Thus, °C TBepx, °C
-10 65 75
0 60 70
+10 55 65
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9.12 ABapuinHas cTpaTerus

CyTb cTpaTernv 3akrnio4aeTcs B BO3MOXHOCTU MNpoAorpkaTb paboTy KOoTenbHOM B
criyyae BbIXxoga M3 CTpos daTumka nogadv B obuiem komnnektope. Npu aBapuu
AaTynka nogayv BepylMn KOTen U CcriedylolMn Homep Beaomoro paboTaioT Ha
nepsor cTyneHn. CoOCTOSIHME STUX KOTNOB 3aBUCUT OT TEKyLEen YrMYHON
TemnepaTypbl. OCTanbHbIe KOTMbl NEPEXOAST B PEXUM OXnaaHusa. Hukakmx HacTpoek
ONS KOHMrypupoBaHus JaHHOM cTpaTterum He TpebyeTtcs. Bbixog wn3 aBapuiiHoOW
cTpatermm npou3ovMaeT aBTOMAaTUYEeCKM nNpW  YCTpaHeHMM asapuu  Jardvka
TemnepaTtypbl nogadu.

B 1abnuue 9.12 npencraBneHa 3aBUMCUMOCTb KOnMyecTBa paboTalolimxX KOTMNOB Ha
MUHUMAanbHOM Harpyske oT YNUYHON TeMnepaTtypsbl.

CD NPEAYNPEXOEHUE

PaboTta aBapuiHOW CcTpaTerMm BO3MOXHa TOMbKO MPU BKITHOYEHWN
norogo3asucumoro perynuposanunsa (MeHro — Hactpoinku — Tun cxembl —
MNoropo3sa.).
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Tabnuua 9.12 — 3aBMcMMOCTb Komu4yecTBa paboTalomx KOTNOB OT

TeMnepaTtypbl Ha ynuue

Kotnbl/THap Bbiwe +5 °C OT-10 po +5°C Hwuxe —10 °C
Bepywui Bobikn. B pa6ote B pa6ote
Benombin 1 Bobikn. Bebikn. B pa6ote
Bepomblii 2 BblIkn. Bblikn. Bbikn.
Benombii 3 Bblkn. Bbikn. Bbikn.
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9.13 NapameTpbl Kackapa

Kaxgomy KOTny MOXHO HasHauMTb oauMH M3 Tpex cratycoB (HacTpouku —

PerynupoBaHue — lMapameTtpbl kackaga — Koten 1 ... Koten 4): Ta6nuua 9.13 — Mento/Hactpoiiku/Tlapametpe! kackana

SKpaH OnucaHue Owvana3oH

*  OTKNKYeH — KoTen He NCNOJIb3yeTCA BO BpeMsA BbINOJTHEHUA anropnTtMma
(cne,u,yeT ncnosnb3oBaTb A4 KOT0B, OTCYTCTBYHOLWKMX B CUCTEME cbwsmqecm);

* OcHoBHOMN — MCnonb3yeTca BO BpeEMA BbINOJTHEHUA anropmntmMma,

. Pexwum pabotbl koTna 1 OcHosHoRM,
* Pe3epBHbIN — B Cnyyae MCKMYEHUs 13 paboTbl OCHOBHOMO KOTNa 6epeT Ha Pe3epBHblit,
cebs1 ero oyHKUMM 0 TEX NOP, MOKa OCHOBHOW KOTEN HE BOCCTAHOBUT CBOH Otkn
paboTocnocobHOCTb. 3aTeM KOTeNn aBTOMaTUYEeCKN BO3BpaLlaeTCcs B pe3eps. Pexwm pa6oTsl koTna 2 SCHOBHOVIL
e3epBHbIN,
@ NPEOYNPEXOEHUE Otkn
B cucteme gomkHo GbITb HE MEHEE OQHOIMO OCHOBHOIO KOoTNna. Pe3epBHbIX Pesxvm paboTh KoTra 3 OCHOBHOM,
KOTIOB MOXET ObITb Oornee ogHoro. PesepBHblit,
OTkn
Benywun koTen BKtoyaeTcs B paboTy NepBbIM, NOCE BKIKOYAKTCA BEAOMbIE KOTbI. Pesxum paboTbl koTna 4 OCHOBHOI,
Ponb BegyLero koTna nepegaeTcs CTporo creaytoLlemMy no ouepeau. (F;eaepBHbIPl,
TKN
YcnoBusi CMEHbI ponv BeAyLLEro koTna: Homep BefyLLero koTna 14

. Beﬂ,yUJ,I/IVl KoTen OTpa6OTaﬂ 3aJaHHoe BpeM4d (MeHIO — HaCTpoﬁKVI — Mepuop cmeHbl BedyLLero kotna no Hapabotke, 4 | 0 - Bbikn.
MapameTpbl kackaga — Bp.PaboThl); 1...240

3HayeHne HoMMHaNbHOM MOLLHOCTHU 50...100
MOAYINMpPYEMON ropenkm

* Beﬂ,yUJ,I/IVI KOTer UCKIo4YeH 13 pa6OTbI;

* [Apyrou KoTen HasHayeH Begylwnm (MeHo — HacTtponku — lMapameTtpbl Mocn.
Kackaga — Beaywun Koten).

NPEAYNPEXOEHUE
@ MckntoveHHbIM U3 paboTbl cuntaeTcs koten B coctosiHum: OT, P3, A, RS (cm.
pasgen 9.14).

NPEOYNPEXOEHUE

Bpems HapaboTku BegyLLero kotna coxpaHseTcsa nocne cbpoca nutaHms
npubopa. Ecnu Bpemsi potaumm koTna 3agaHo paBHbIM HYINO, TO POfb
BeyLLlero KoTrna CMeHsieTcs B pydyHoM pexnmve (Begywmn koten).

[Nopsaok BKNIOYEHUS CTyneHen 1212, 1122

S
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9.14 NHanKauusa coCTOSAHUSA KOTNOB

Ons ygpobcTBa OTCneXmBaHUs COCTOSIHUS KOTMIOB B TEKYLUMA MOMEHT BpPEMEHM Ha
rMaBHOM 3KpaHe BbiBeeHa MHpOPMaLMS MO KaKOOMY KOTIY (CM. pUCyHokK 9.8).

Ponb Bepyulero kotna otobpaxaetcs bykson «B» Ha XKKW. Tekyliee cocTtosiHue
KOTIia MMeeT HECKOSbKO BapmnaHToB cM Tabnuuy 9.14.
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ﬁ

Koten 1

CoctosiHue

Koten 3 I | T
Ponb kotna

- T Koten 2
| CocrosiHue
Ponb kotna

Koten 4

PucyHok 9.8 — OTo6paxkeHue posen KOTIIOB Ha MHAUKaTope

Ta6nuua 9.14 — Unagnkaumnsa Ha XKKU

HasBaHue cocTosiHusA

OnucaHue

UHaukaumsa Ha XKKU

OTkntoyeH KoTen He ncnonb3yertcs npu
BbIMNOMHEHWM anropuTMa

OxupaHve KoTten ucnonb3yeTcsi npu BbINONHEHUN
anroputMa, OXXuaaeT ynpasnsioLwuin
curHan

CrtyneHb 1 CtyneHb 1 B pabote

CrtyneHb 2 CtyneHb 1 1 cTyneHb 2 B pabote

Hert cBA3mn HeT cBA3n ¢ NOAYNHEHHBIM YCTPONCTBOM
01.xx

Peszeps KoTen HaxopuTcsa B pesepse

Asapus ABapus B paboTe cuctemebl

MouHocTb MoLLHOCTb MOAYNMPYEMOW ropenku B

ananasore 0...100 %

3anyck HacocoB

OxwupaHue curHana ot pene nepenaaa
Ha HacoCHOW rpynne nocre KoMaHgbl
3arnycka Hacoca (Ha KOTII0BOM
perynatope 3anHac)

Po3zxwr ropenku

OxunpaaHne NoaTBEPXAEHUA Po3xura
ropenku nocne KoOMaHapl 3anycka
ropernku (Ha KOTIoOBOM perynsitope
Po3xwr)

XonoaHbIv nyck

[MporpeB xonogHoro KoTna Ha
MWHMManbHOM MOLLHOCTM (Ha KOTOBOM
perynsitope Nporpes)
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9.15 CtaTtncTtuka HapaboTku

PaCLLIMDEHHaFl I/IH(bOpMaLI,I/IFl O Konn4yecTtBe 4acoB pa60TbI M KONNYeCTBE BKIIOYEHUI

KaXgoro Kotra otobpakaeTcsi Ha akpaHe ctatuctukn (MeHw — UHdopmaumsa — Ta6nuua 9.15 — Mento/Mudopmauua/Craructuka

Cratuctuka). OkpaH OnucaHue Ouana3soH
NPEOYNPEXOEHUE
(D Yacbl HapaBoTKM M YUCIIO BKITHOUYEHWI KAXOOrO KOTIa MOXHO COPOCUTH KonuecTao BKnioueHuit ropenki korna 1 0...99999

KomaHgon CO6poc Ha akpaHe CTaTUCTUKN. KonnuecTtso BKNOYEHNUI ropenkun kotna 2 0...99999
KonnyecTtBo BKMOYEHWI ropenku kotna 3 0...99999
KonnyecTtso BKNoYeHUI ropernku kotna 4 0...99999
Bpewms HapaboTku koTna 1, 4 0...99999
Bpems HapaboTku koTna 2, 4 0...99999
Bpewmsi HapaboTku koTna 3, u 0...99999
Bpewmsi HapaboTku kotna 4, 4 0...99999
Bpemsi HapaboTku koTnoeoro Hacoca Ne 1, 4 0...99999
Bpemsi HapaboTku koTnosoro Hacoca Ne 2, 4 0...99999
Bpewmsi HapaboTku Hacoca peLmnpKynaumm, 4 0...99999
Bpewmsi HapaboTtku Hacoca 1 nognuTku 0...99999
Bpems HapaboTku Hacoca 2 noanuTKn 0...99999
C6poc cTaTUCTUKKN BbIGpaHHOro
MCMOSTHUTENBHOTO MexaHn3ma
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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 TeMmnepartypbl TENNoOHoCUTeNs B + + +
nogatoLem Tpybonposoae

ABapuis fatyvka gaBneHus TennoHocuTensi B + + +
nogatowem Tpybonposoae

ABapus gaTyvka TemnepaTtypbl TEMNOHOCUTENA B + + +
obpaTtHoMm Tpybonposoae

ABapus gatyvka TemnepaTtypbl HApPy>HOro + + +
BO3gyxa

[MNeperpeBs TennoHocuTeNs Ha nogaye + + +

Bbicokasi Temneparypa TennoHocuTens Ha + + +
nopaye

TpexkpaTHbIN Neperpes TEMMOHOCUTENS Ha + + +
nogaye

,D,aBJ'IeHI/Ie TennoHocuTena + - -

+
+
+

ABapus kotna

ABapusi BCex KOTnoB

HeuncnpaBeH Hacoc Lmpkynaumm

Bce Hacochl LMPKynaunum B asapuun

YTeuka TENNIOHOCUTENS B CETEBOM KOHTYpE

HeVICI'IpaBeH HacoC noagnnTkn

Bce Hacockl nognuTku B aBapumn

ABapuiHas KHonka

Het cBsi3M MoZynem paclumpeHusi

3arasoBaHHocTb CO

3arasoBaHHocTb CH

Moxap

Banom

| ||+ ] ] ] ] ] ] ]+

[aBneHue 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 KOHTpoNMpyembix aBapui (cm. pasgen 10.4).
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Tabnuua 10.2 — Cnucok cooOLweHnmn 3alimuThbl

npsiMoW ceTeBOM BOAbI

AkpaH OnucaHune Owvana3oH
Bbicokasi Temneparypa npsimon ceTeBomn 0...500
Boabl, °C
I'mcTepesuc cpabaTbiBaHUsi CUrHanM3aumm 1...30
MakcumaneHo gonyctumas Temnepartypa 0...500
npsimow ceTeBow Boabl, °C
I'mcTepesuc cpabaTbiBaHUsi aBapum 1...30
Bpemsi MOHWUTOpPWHra Tpex aBapui no 0...600,
neperpesy, MUHYTbI 0 — oTkn
MwuHumaneHoe gonyctumoe gasneHue npsmon | 0...100
ceTeBon BOAb!

MakcumanbHoe gonycTumoe AaBneHne 0...100
npsiMoW ceTeBou BOAbI

MwuHumanbHoe gonyctumoe aaenenue npsmon | 0...100
ceTeBol Boabl

MakcumansHoe fonycTumoe AaeneHvne 0...100
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10.3 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




10 Asapuu

10.4 Cnucok aBapum

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

Tabnuua 10.4 — Cnucok aBapum

Ne Bup ABapum Ycnosue nosiBneHus Peakuus npubopa* Copoc aBapuu UHankaums
Tekywme aBapum | ApXUBHbIV XXypHan
ABapuu paTymkoB
1 ABapusi fatyvka Temneparypbl Mepexop B pexvm ABapust Tr
NPsSIMON BOAbI, NPY OTKIMHOYEHHOM
YHKLMM NOro03aBUCKMOTO
perynvpoBaHusi
2 ABapuva gatuuka Temneparypbl Pexum paboTbl He MeHsieTcs.
npsiMov BOAbI, NPV BKIOYEHHON Bkniovaetcs aBapuiiHasa ctpaTterms
YHKLMM MOrof03aBUCHMMOrO perynMpoBaHusi kackaaa
perynupoBaHusi unu pabodem
AaTHMKE HapyX)HOM TemMneparypel 3HaueHne n3MepsaemMoro curHana
3 ABapus aaTtymka Hapy>Homn HaxoAmuTCs BHE AOMYCTUMOTO Pexum paboTbl He MeHsieTcs. ABTOMaTUYECKMI1 COPOC NocHe
TemnepaTypsl, Npu paboyem aatunke | AanasoHa Ans BbIGpaHHOTO TvNa Moronosasucumoe perynuposaHue YCTPaHEHNS HEUCNIPABHOCTU
Temnepatypbl NPAMON Bofbl AaT4mKa, 6o npousoLlen o6peIB OTKloYaeTcs
. TNVHWIA CBA3N
4 ABapus gatyvka Hapy>XHom
Temneparypbl 1 aBapusi AaTtyvka
Temneparypbl NpsiMon BOAbI Mepexon B pexxum Asapus
5 ABapuvia gaTunka AaBneHus npsmon
BOAbI
6 ABapua gaTunka Temneparypbl Pexum paboTbl He MeHsieTcs.
obpaTHON BoAbI PerynuposaHue o6paTHoi BoAbl
npekpaLlaeTcs
ABapumu 3aluTHbIE
7 Beicokasi Temneparypa cetu M3mepsiemoe 3HayeHre Temnepatypbl | Pexxum paGoTbl He MEHSIETCS. ABsTOMaTnueckunit copoc npu
nodayu NpeBbICMIIO 3aaHHOoe MpuHyanTenbHbIN NepeBos Ha CHWKEHUN 3HaYeHWs TemnepaTypbl
3HaueHue napametpa Tnp cur MWHUMaIbHY MOLHOCTb UK nogayn Tnp cur — et cur
NepByto CTYNeHb BCEX KOTIOB
8 MNeperpeB npsimon Boabl M3mepsiemoe 3HayeHne Temnepatypebl | [Nepexoa B pexum ABapus ABTOMaTH4Yeckuit cbpoc npu
nogayu NpeBbICUIIO 3aJaHHOE CHWXEHUW 3Ha4YeHns1 Temneparypbl
3HayeHue napametpa Tnp aB nogauun Tnp cur — N'ncr aB.
Jlamna aBapuv npu 3ToM He
BbIKIIOYMTCA Noka He ByaeT
npousBeaeH py4Hoi cbpoc aBapum
neperpesa
9 TpexkpaTHbI neperpes NpsiMon Boabl | Miamepsiemoe 3HaveHue TemnepaTypsbl | [epexoq B pexvm Asapus Bpy4Hyto, komaHgoii cbpoca aBapuu
nogayum NpeBbICUIIO 3ajaHHOE nocrne ycTpaHeHusi HeucrnpaBHOCTU™
3HayeHne napameTpa Tnp aB 3 pasa
3a Bpems Bp.3-x ABapui no
neperpeBy
10 | JaBneHue Boabl Mano M3mepsiemoe 3HayeHVe AaBneHns Mepexop B pexxum ABapus Bpy4Hyto, komaHgow cbpoca aBapuu
rnofayu BbILLIIO 3@ 3ajaHHoe nocrne yctpaHeHusi HemcrnpaBHOCTU™™
3HayeHne Pnp min
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MpogomkeHue Tabnuubl 10.4

Ne Bupg ABapum Ycnosue nosiBneHus Peakumsa npu6opa* Copoc aBapuu Wuavkaums
Tekywme aBapum | ApXMBHbIW XXypHan
11 | JaBneHwue Boapbl BENWKO M3mepsiemoe 3HayeHVe AaBneHns Mepexop B pexxum ABapus Bpy4Hyto, komaHgow cbpoca aBapuu : F S
nofaym BbILLMO 3a 3aJaHHOe nocrne yctpaHeHusi HemcrnpaBHOCTU™™
3HayeHue Pnp max
ABapuu KoTnoB
12 | ABapus koTna [Mony4yeH curHan aBapum ropernku Pexum paboTbl He MeHsieTcs. ABsTomaTtunyeckuii cbpoc nocne
(0bpbIB paspeluatoLLielt Lenun) unu He | HencnpaeHbIii KOTEN UCKMIOYAETCS U3 | YCTPaHEHWUSI HEUCTIPaBHOCTM.
npvLLen curHan noaTBepXaeHus paboTbl kackaga BpyuHyto, komaHgow cbpoca aBapum
paboTbl ropenku nocrne ycTpaHeHust HemcrnpaBHOCTU™™
13 | ABapus BCex KOTNoB Bce kotnbl nckmtoyeHbl 13 paboTsbl Mepexopn B pexxum ABapus AsTomaTtunyeckuii cbpoc, nocne
Kackapa BO3Bpara B paboty nboro kotna B
Kackage
14 | HeT cBsi3u ¢ Moaynem pacLumpeHunst Kabenb cBA3U He NOAKMIOYEH Unn Pexum paboTtbl He meHsieTcs. KoTnbl,
HEeKOpPPEeKTHbIE HAaCTPOWKW CBA3N KOTOpble He Ha CBA3W, UCKIoYaloTCs
13 kackapa
ABapuu HacocoB
15 | HeucnpageH Hacoc umpkynsauum (HLU) | Mponan curHan®** ot pene nepenaga | Pexum paboTbl He MeHsieTcs1. BpyuHyto, komaHgoi copoca i
[OaBreHnsi Ha HAaCoOCHON rpynne BnokunpoBka paboTbl Hacoca. 3anyck | aBapuu** nocne ycTpaHeHusi
BTOPOro Hacoca (ecnv oHK HencnpaBHOCTH ZiHopra
MCMOMb3yeTcs B CXEMeE)
16 | Bce Hacochl LMpKynauuM B aBapum Bce Hacocbl 13 HacocHom rpynnbl Mepexopn B pexvm Asapusi. ABsTOMaTunyeckuii cbpoc nocne
(HU) HeuncnpasHbI yCTpaHeHWs1 HeMCnpPaBHOCTU.
ABapuu noanuTkun
17 | YTeuka KOTINOBOro KOHTypa CymmapHoe Bpemsi paboTbl HacocoB | PexuM paboTbl He MeHsieTcs. BpyuHyto, komaHgon cbpoca
NOANUTKW B CyTKN NpeBbILLIaeT aBapuu*™* nocne ycTpaHeHusi
3aAaHHoe B HacTpoiikax 3HadYeHue HeuncnpaBHOCTW
napameTpa «Makc Bp.pa6»
18 | HeucnpaseH Hacoc nognutku (HIT) Mponan curHan™** ot pene nepenaga | Pexum paboTbl He MEHSIETCS.
AaBrneHnst Ha HacocHOM rpynne BnokupoBka paboTbl Hacoca. 3anyck
BTOPOro Hacoca (ecsu oHU
ucronb3yemcsi 8 cxeme)
19 | Bce Hacochkl nognuTku B aBapum (HI) | Bce Hacockl 3 HacoCHoOW rpynnbl Pexum paboTbl He MeHsieTcs. ABsTOMaTunyeckuii cbpoc nocne

HeuncnpaBHbl

YCTpaHeHnAa HencnpaBHOCTU.
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MpogomkeHue Tabnuubl 10.4

Ne Bupg ABapum Ycnosue nosiBneHus Peakumsa npu6opa* Copoc aBapuu Wuavkaums
Tekywme aBapum | ApXMBHbIW XXypHan
ABapum obLiekoTenbHbIe
20 | Hert cBa3u mogynem paclumpeHns Kabenb cBA3M He NoaKnoYeH MNepexopn B pexum ABapus BpyuHyto, komaHgoi cbpoca aBapuu

aBapuiHOW curHanuaauum (npu
BKJTOYEHHOM PEXUME pacuiupeHHoU
cueHanu3ayuu)

nocrne ycTpaHeHnst HemcrnpaBHOCTU™™

21 | ABapuiiHas KHomMka Mponan curHan*** paspeLueHns Mepexopn B pexxum ABapus BpyuHyto, komaHgon cbpoca aBapum
paboTbl KOTENBHOMN. nocrne ycTpaHeHnst HemcrnpaBHOCTU™™
22 [CO Mponan curHan*** 3arazoBaHHOCTW
CcO
23 |CH Mponan curHan*** 3arazoBaHHOCTW
CH
24 | Moxap Mponan curHan™** noXxxapHoro
n3BeLLarens
25 | Banom Mponan curHan*** garumka Pexum paboTkbl He MeHsieTcs ABTOMaTunyeckuii cbpoc nocne Bz Baaom
NPOHUKHOBEHUS yCTpaHeHWs HeUCMPaBHOCTU.
26 | JaBneHue rasa Ha BBoAE Marno [Nponan curHan*** pene MNepexopn B pexum ABapusi Bpy4Hyto, komaHgoii cbpoca aBapuu
MWHUMarnbHOro AaBneHus rasa rnocre ycTpaHeHusi HemcrnpaBHOCTU™
27 | OaBneHue rasa Ha BBOAE BENUKO Mponan curHan*** pene
MaKkcMMarbHOro AaBneHns rasa
28 | HeucnpaBHOCTb NNUHWMM CBA3MU C OpHoBpeMeHHOoe nponagaHve

Oatynkamu perne gaBneHunsa

curHana obomnx pene oaBreHnsa rasa

@ NPEOYNPEXOEHUE

*** O6pbIB H3 koHTakKTa.

3. CeteBoun komaHaon no RS—485.

* B cnyyae HacTynneHus nioboro aBapmMmHoro cobblTus, He3aBUCMMO OT BuAa
peakumu npnbopa, cpabartbiBaeT curHan ABapus obLias.
** KomaHay cbpoca aBapmm MOXHO nogath Ha npubop:

1. W3 akpaHa TeKyLLMX aBapuii B KOHLIE NEPEYHsT aBapUNHbIX COOLITUN.

2. BHellHen KHOMKOW, NOAKHYEHHON Ha ANCKpeTHbI BXxog DI8.
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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 (2) cnyxut ans ceasm ¢ KTP-121.01.10. NHTepdenc RS-485
(1) npegHasHadeH ons gucnetTyepmnsaumm.

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 cyHkumen 0x03, Tak m 0x01 — B 9TOM Cnyyae HOMEpP perncrtpa HyXHO
YMHOXUTb Ha 16 1 npnbasuTb HOMep BuTa.

lMpumep

TpebyeTcss cuuTaTh COCTOSIHME TPETLEro AMCKPETHOrO BbIXOAA, MCMOMb3ys
dyHkumto 0x01. Homep peructpa 514, Homep 6uta 12.

AJpec suenkn paccunTbiBaeTcsa cnegyowmm obpasom: 514 - 16 + 12 = 8236.
MNognepxnBaemble TUNbI AAHHbIX:

+ word — 6e33HaKkoBoe Lienoe (2 6anTa), Ha kaxabli NnapameTp OTBOANTCS
oavH peructp Modbus;

+ float — c nnaBatowen Toukon (4 6anTa), 3aHMMaET ABa COCeQHUX perncTpa
Modbus. Nepenaya 4Yncna ocyLlecTBnsSeTCs MNaaLluM permcTpom Bnepes
(little—endian);

* boolean — 6uT.
Tunbl goctyna: R — Tonbko uteHne; RW — yteHne/3anunce; W — TONbKO 3anuchb.

Tabnuua 11.1 — AnropuTtm 02.41

Kop napameTpa | Peructp | Tun | [fo- Uma nepemeHHOM 3HayeHusa
cTtyn
512 word |R BuTtoBas macka BXxodoB
ib_PDS_PN 512.12 |bool |R Pene nepenana paBneHus Ha 0 — Aapwus,
rpynne HacoCoB LMPKyNsiuum 1 —-Hopma
(ceTeBoMn koHTYp) (HO)
ib_PDS_Add 512.13 |bool |R Pene nepenaga paBneHus Ha 0 — ABapwus,
rpynne HacocoB NOAMUTKN 1—-Hopwma
(ceTeBon koHTYp) (HO)
ib_AvButton 512.15 |bool |R Knonka "AsapuiHbiin cton” (H3) 0 — ABapwus,
1 -Hopma
513 word |R BuTtoBasi macka BxogoB (YacTb 2)
ib_Start 513.2 bool |R KHonka "Ctapt/CTton" (HO) 0 - Cron,
1—Crapt
ib_ResetAv 513.3 bool |R Knonka "C6poc aBapuin” (HO) 0 — Hopwma,
1 — Cbpocutb
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Koa napameTtpa | Peructp | Tun | [o- Ums nepemeHHOMN 3HayeHus
cTyn
ib_AvFire 513.4 bool |R Oartumk noxapa (H3) 0 — ABapus,
1—Hopma
ib_Breakin 513.5 bool |R CurHan ot oxpaHHomn 0 — ABapwus,
curHanm3aumu (Banom) (H3) 1-Hopma
ib_Pf_LAL 513.6 bool |R [asneHve rasa mano (pene 0 — Asapus,
nasnexust) (H3) 1 - Hopma
ib_Pf HAL 513.7 bool [R [aBneHue rasa Benuko (pene 0 — Asapus,
nasneHus) (H3) 1-Hopma
ib_AvCO 513.8 bool |R [aTuyunk 3arasoBaHHOCTM 0 — ABapus,
nometueHunst CO(H3) 1-Hopma
ib_AvCH 513.9 bool |R [aTtunk 3arazoBaHHOCTU 0 — ABapus,
nomeweHns CH(H3) 1—Hopma
ib_Gas_LS 513.10 |bool |R a3oBbIvi knanaH oTkpbIT (HO) 0 — 3akpsblIT,
1 - OTkpbIT
ib_Add_PS 513.11 |bool |R Pene paenenuns (HO) 0 — Asapus,
1-Hopma
514 word [R ButoBas macka BbIXo4oB
ob_PN_1 514.12 |bool |R BkntounTb ceTeBom Hacoc Ne 1 0 —Her,
1-0a
ob_PN_2 514.13 |bool |R BkntounTb ceTeBomn Hacoc Ne 2 0 —Her,
1-0a
ob_PR_C 514.14 |bool |R KomaHnga "3akpbiT" Ha K3P 0 —Her,
TemnepaTypbl 00paTHOW BoAbI 1-Ectb
ob_PR_O 514.15 |bool |R KomaHnga "OTkpbITh" Ha K3P 0 —Her,
TemnepaTypbl 06paTHOW BoAbI 1-Ectb
WINW BkntounTb Hacoc
peLunpKynaumMmn
515 word |R ButoBasi macka BbixogoB (MacTtb
2)
ob_Add_On 515.0 bool [R OTKpbITb KNanaH nognuTku 0 —Her,
1-Ma
ob_PAdd_1 515.1 bool |R BkritounTb Hacoc noanuTkn (1 0—Her,
OTKPbITb KranaH NoAnuTKN) 1-Ma
ob_PAdd_2 515.2 bool |R BkntounTb Hacoc nognutku Ne2 (n | 0 — Her,
OTKPbITb KranaH NoAnuTKu) 1-0a
ob_AvGen 515.3 bool |R BxkntounTb namny «ABapusi 0 —Her,
obwasa» 1-[a
ob_AvFire 515.4 bool |[R BkniounTb namny «Moxap» 0 —Her,
1-Ma
ob_AvBreakin 515.5 bool |R BkntounTb namny «Banom» 0—Her,
1-0a
ob_AvPf 515.6 bool |R BkntounTtb namny «[aenexue rasa | 0 — Her,
He B HopMe» 1-0a
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MpogomkeHue Tabnuubl 11.1

MpoaomkeHue Tabnuubl 11.1

Kop napametpa | Pernctp | Tun | [o- Wmsa nepemeHHOM 3HayeHus Koa napameTtpa | Peructp | Tun | [o- Ums nepemeHHOMN 3HayeHus
cTyn cTtyn
ob_AvPwd 515.7 bool |R BkntounTb namny «aBsnexHve 0 —Her, code_Sys 534 word [R Ko cocTosiHus cucTemsl 0 - Cron,
NpPsIMOV CETEBOM BOAbI HE B 1-[0a 1-Tecr,
HopMe» 2 —Pab6ora,
ob_AvCO 5158 |bool |R BKriounTe namny 0 - Her, 3 — Asapua
«3arasoBaHHocTb CO» 1-0a code_Sys_2 535 word | R Kopa cocTosiHus cuctembl 2
ob_AvCH 515.9 bool |R BkntounTe namny 0 —Her, cmd_Start 535.0 bool |R MepekntoyeHus pexumos "Ctapt"/ | 0 — Cron,
«3arasoBaHHocTb CH» 1-0a "Cton" 1—Crapt
ob_AvPB 515.10 |bool |R Bkntounts namny "Asapusi 0 —Her, ub_Is_PB 535.1 bool |R Harnuuwue B ccTeme HacocHoM 0 - Her,
ceTeBoro Hacoca" 1-0a rpynnel 1-Ectb
ob_AvPAdd 515.11 |bool |R Brkriounte namny "Asapust Hacoca | 0 — Her, mode_PB_Off 535.2 |bool |R BbI60p yCroBus BLIKMIOYEHNS 0 — Buiber,
nognuTkn" 1-0a LIMPKYNSLMOHHBIX HACOCOB 1-Tlo Tnp
ia_Twd 516 real |R Temnepatypa npsiMoit ceTesor > ub_lIs_Tao 535.3 |bool |R Hanuuue koppekuun yctaskm no | 0 — Her,
BOAbI AaTynKy Temnepartypbl HapyxHoro | 1- Ectb
ia_Twr 518 real |R Temnepatypa obpaTHoi ceTeBon | ** Bosfdyxa
BOAb! ub_Is_AvCheck 535.5 bool |R Hanuuune B cucTeme KOHTpons 0—Her,
ia_Pwd 520 real |R [aBneHune npsiMol ceTeBor Bogbl | ** obLuexoTenbHbIX aBapui 1-Ectb
ia Tao 522 real |R TeMmnepatypa HapyxHero Bogyxa | ** ub_ls_Add 535.6 bool [R Hanunune B cucteme noanutku 0 —Her,
= 1-Ectb
oa_Burn_Pwr_1 524 word |R MpounssognTenbHOCTb kKoTNa Ne1i 0...3mnn 0...100
- - - (Kgﬂ-BO CTyNeHei! UK MOLLHOCTb Iv_Is_AvMode 535.7 bool |R dnar nepekioyeHms Ha 0- Hopmai
o aBapuiiHyto cTpaTerno 1 — ABapuiiHas
penku)
cTparterus
oa_Burn_Pwr 2 |[525 word |R MpowussogutensHocTb kotna Ne2 | 0...3 unn 0...100
(KOF-BO CTyNeHei UM MOLLHOCTb mode_Burn 537 word |R Twvn ropenku 0 - Mog,
1-1cryn,
roperku) 2-2cryn
oa_Burn_Pwr_3 |526 word |R MpounssoguTtenbHocTb kotrna Ne3 | 0...3 unn 0...100 3-3ctyn,
SSOH_BO CTYNEHEN UM MOLLHOCTL code_Burn_1 538 word |R Tekywee coctosiHue kotna Ne 1 0 — OTkn,
penku)
1 — OxunaaHve,
oa_Burn_Pwr_4 |527 word | R MpownssoanTensHocTb kotna Ne4 | 0...3 unn 0...100 2 —Tect*,
(kom-BO CTyrneHen Uy MoLLHOCTb 3 — Peseps,
ropernku) 4 — 3anyck
Hacoca*,
oa_BurnPwr 528 real |R BbixoaHas MOLHOCTb ropenku 0...100
(ans mon), % 5 — Poaxur,
’ 6 — XonogHsbin
ua_Twr 530 real |R TekyLuas yctaBka Temneparypbl 0...100 nyck,
obpaTHON BOAbI 7 — CoH*,
8 —CtyneHb 1,
cmd_1 532 word | W KomaHgHoe cnoso 1 9— CryneHs 2.
net_Start 532.0 bool |W Meperitn B pexxum "Ctapt" 0 —Her, 10— CtyneHsb 3,
1-0a 11 — Pabota
(mon),
net_ResetAv 532.2 bool |W C6pocuTtb Bce aBapum (1) :HZT, 12 — Asapus,
13 — Hert cBAa3mn
cmd_2 533 word | W KomaHngHoe cnoBo 2
net_Stop 533.0 bool |W Meperitn B pexxum "Cton" 0 —Her,
1-[Ha
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MpogomkeHue Tabnuubl 11.1

MpoaomkeHue Tabnuubl 11.1

Kop napametpa | Pernctp | Tun | [o- Wmsa nepemeHHOM 3HayeHus Koa napameTtpa | Peructp | Tun | [o- Ums nepemeHHOMN 3HayeHus
cTyn cTyn
code_Burn_2 539 word |R Texyuwiee cocTosiHMe kotna Ne 2 0 — OTkn, code_PN_1 542 word [R TekyLuee coCTOsIHME CETEBOIO 0 - OTkn,
1 — OxugaHue, Hacoca Ne 1 1 — Bblkn,
2 —Tect*, 2 —Bkn,
3 — Peseps, 3 — ABapwus,
4 — 3anyck 4 — Pe3seps,
Hacoca*, 5 — PasroH
5 — Poswwur, code PN_2 543 word |R TekylLee COCTOSIHME CETEBOTO 0 - OTkn,
gy_cfonoﬂ'*b"" Hacoca Ne 2 1 — Bbikr,
o 2 — Bkn,
7 - Con, 3 — ABapus,
8 —CryneHb 1, 4 _ Peseps,
9 - CtyneHb 2, 5 _ PasroH
10 — CtyneHb 3, — ”
11 — PaBora code_Error 544 word |R Kog cocTosHusa aBapui
(mon), Av_Burn_1 544.0 bool |R Asapus ropenku Ne1 0 — Hopma,
12 — Asapusi, 1 - Asapus
13 — Her ceran Av_B 2 544 1 bool |R Al Ne2 0-H
o —
code_Burn_3 540 word |R TekyLuee cocTosiHue koTna Ne 3 0 — OTkm, V_Burmn_ ' 00 BapuA ropenku B opma,
1 - ABapus
1 — OxupaHue,
2 — TecT*, Av_Burn_3 544.2 bool |[R Asapus ropenku Ne3 0 — Hopma,
3 — Peseps, 1 - ABapus
4- 33”2’(:'( Av_Burn_4 544.3 bool |R Aapus ropenku Ne4 0 — Hopwma,
Hacoca®*,
1 - ABapus
5 — Poaxur,
6 — XonogHbIN Av_NoWB 544.4 bool |R Het pabounx ropenok 0 — Hopma,
nyck, 1 - Asapus
g - 80"'*’ 1 Av_Twd_HAL 544.5 bool |R Temnepatypa npsimon BoAbl 0 — Hopwma,
9 _C Ty”eHbz ’ Gonblue BepxHei aBapunHoi 1 - ABapust
10__ g’r;ﬁg:b 3 rpanHuvubl (BKI. CUrHanM3aunm)
11 — Pabota ’ Av_Twd_HAL_2 544.6 bool |R Temnepatypa npsimol Boabl 0 — Hopma,
(mopn), Hornblue BepxXHEN aBapunHOM 1 - ABapusa
12 — ABapwus, rpaHvubl (aBapws)
13 — Her casian vi_Av3Res 544.8 bool [R KonunyecTtBo nepesanyckoBs no 0 — Hopma,
code_Burn_4 541 word | R Tekyllee cocTosiHue kotna Ne 4 (1) - 8TKJ'I, neperpesy 1 - ABapust
- aHue,
2_ T;':;'_‘S w Av_Butt 54411 |bool |R ABapuisi no pesepBHOMY 0 — Hopwma,
3_ Pesep;B OVCKPETHOMY CUrHany 1 - ABapusi
4 — 3anyck Av_PN_1 54412 |bool |R HewncnpaseH cetesor Hacoc Ne 1 | 0 — Hopma,
Hacoca*, 1 - ABapus
5 — Poaxur, ~
6 — XornoaHbi Av_PN_2 54413 |bool |R HewucnpaseH ceteBon Hacoc Ne 2 | 0 — Hopma,
AyCK, 1 - ABapusa
7 —CoH*, Av_NoPN 544.14 |bool |R HeT paboumnx ceTeBbiX HACOCOB 0 — Hopma,
8 —CtyneHb 1, 1 - ABapus
9 - CtyneHb 2,
10— CTyneHb 3, Av_Add 544.15 |bool |R Hacoc nognutku pa6otaet 8 cyTku | 0 — Hopma,
11 — PaBota Gonblue AonyCTUMOro BpeMeH! 1 - ABapus
%onk code_Error 545 word |R Kopg cocTtosiHua aBapumn
— ABapus,
13— HeTpCBmM Av_PAdd_1 545.0 bool |R HewucnpaseH Hacoc nognuTkn Ne 1 | 0 — Hopma,
1 - ABapusa
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MpogomkeHue Tabnuubl 11.1

MpoaomkeHue Tabnuubl 11.1

Kop napametpa | Pernctp | Tun | [o- Wmsa nepemeHHOM 3HayeHus Koa napameTtpa | Peructp | Tun | [o- Ums nepemeHHOMN 3HayeHus
cTyn cTyn
Av_PAdd_2 5451 bool |R HewncnpaseH Hacoc nognutku Ne 2 | 0 — Hopwma, ua_Twd_HWL 552 real |RW BepxHsas paboyas rpaHuua 0...500
1 - ABapus npsiMow BOAb!
Av_Twd_sens 545.2 bool |R 3HayeHune curHana ot AaTyuka 0 — Hopwma, Iv_Twd_cor 554 real [R TekyLas ycTaBka Temneparypbl 0...500
Temneparypbl NPSMON BOAbI 1 - ABapus npsiMow BOAb!
::%%‘E;T::rgii I_'Cll:z};(;rn”a'\ggi%‘unﬂ Iv_Twd_LWL 556 real |R TekylLee 3Ha4YeHne HUKHeN 0...500
paboueit rpaHuLbl NPsSIMO BOAb!
Av_Twr_sens 545.3 bool |R 3HauyeHune curHana ot AaT4mKa 0 — Hopwma, Iv_Twd_HWL 558 real IR TekylLee aHaueHNe BepxHeit 0..500
Temneparypbl 06paTHOW BOAbI 1 - ABapus Goues .
HaxoauTCs BHE AOMYCTUMOTO ANst pabotent rpaiuel NpAMov BoAk!
BbIOpaHHOro TNa AuanasoHa ua_Twd_HAL 560 real |RW BepxHsas aBapuiHas rpaHuua 60...500
Av_Pwd_sens 545.4 bool |R 3HauyeHuWe curHana ot gaTyuka 0 — Hopwma, zsm:zza?;pj:)pﬂMow BOAb!
[aBneHnsa Npamon Boab! 1 - ABapusi H
HaxoauTCsl BHe ONYCTMMOro Ans ua_Twd_HAL 2 |562 real |RW BepxHsas aBapuitHas rpaHuua 60...500
BbIOpaHHOro TUNa guanasoHa Temneparypbl NPSMOV BoAb!
Av_Pwd_HAL 545.5 bool |R [asneHune npsAMon BOAbI BEMNUKO 0 — Hopwma, (asapus)
1 - ABapusi ua_Twr_Shift 564 real |RW Cpasur yctaBku Tobp 0...20
Av_Pwd_LAL 545.6 bool |R [asneHune npamown Boabl Mano 0 — Hopwma, OE'OCMTeanO Tnp (yctTobp = Tnp
1 - ABapus - Cpsur)
Av_Tao_sens 545.7 bool |R 3HauyeHuWe curHana ot gaTyuka 0 — Hopwma, v_Twr_HDZ 566 real |RW :”S";p?gn: ITIjJ:KI 3(;;a 0..20m 0.9
Temneparypbl HapyHoro Bo3gyxa | 1 - ABapus ee yec a e 060Ca oif BO.
HaxoauTCs BHE AOMNYCTUMOTO Ast Temneparypbl 0paTHon BoAb!
BblIOpaHHOro TUNa guanasoHa ua_Pwd_LAL_2 |568 real |RW HwxHsa aBapuiiHas rpaHuua 0...100
Av_Mod 5458 |bool |R Her casiant ¢ Moaynem 0 — Hopma, RaBneHus NpaMoii Bofik! (aBapusi)
paclmpeHns 1 - Asapus ua_Pwd_HAL_2 |570 real |RW BepxHsas aBapuiiHas rpaHuua 0...100
Av_Fire 545.9 bool |R CpaboTan gatyvk noxapa 0 — Hopwma, AaBneHs npamoii Boak! (aBapus)
1 - ABapusi ua_Burn_Main 574 word | RW Homep Begyuiero kotna 1.4
Av_Breakin 54510 |bool |R Cpaboran garuvk B3rioma 0 - Hopma, vi_Burn_Cng(m) |575 word |R OcTaBLueecs BpeMsi 10 CMeHbI 0...14400
1 - ABapusi BeayLLero KoTna, B MUHyTax
Av_Pf HAL 545.11 |bool |R aBrieHne rasa Benuko 0 — Hopwma,
v_Pi Raenenve rasa senuk L EI NMPUMEYAHME
*
Av_Pf_LAL 54512 |bool IR [laBnenme rasa Mano 0— Hopwma, 3Ha4veHus napamMmeTpoB B onpeaeneHHbiX KOH(bI/IpraLI,I/IFlX Unn pexmnmMmax
1 - Asapusi CNCTEMBbI.
** B 3aBMCMMOCTM OT BbIOpaHHOro Tun TYMKa OManasoH N3mepeHus
Av_CO 54513 |bool |R Cpabotan gatumk 3arasoaHHoctu | 0 — Hopma, 3aBICMOCTY O 6pa oro ahpa a Ananaso smepe
co 1 - Aapusi MOXET MEHATLCA, ANs TemnepaTypHbIX 4aT4mkoB cM. Tabnuuy 2.1. [ins
~ AaTtyuKa aaBrieHnd gnana3oH N3MepeHna 3aBUCUT OT 3aaHHbIX rpaHnL
Av_CH 545.14 |bool |R g&aGOTaﬂ [AT4YmMK 3ara3oBaHHOCTM (1) - :B(;ppnc;, I'IpeOGpa3OBaHI/IF|, CM. Ta6n|/|uy 91.
Av_LostConn 545.15 |bool |R HeT cBa3n ¢ kotnamm 0 — Hopwma,
1 - ABapus
ua_Twd 546 real |RW YcTaBka TemnepaTtypbl NpsimMon 0...500
BOAbI
ua_Twd_DZ 548 real |RW 30Ha HEYYBCTBUTENBHOCTU 0..9
npsiMON BOAbI
ua_Twd_LWL 550 real |RW HwxHsas paboyas rpaHuua npsmon | 0...500
BOAbI
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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;
* HanpshKeHue 1 YacToTa NUTaHus;
* noTpebrnsiemasi MOLHOCTb;

* Knacc 3almTbl OT nopaxeHuns anektpuyecknm Tokom no NOCT IEC 61131-
2-2012;

* 3Hak cooTBeTCcTBUSA TpeboBaHusam TP TC (EAC);
* CTpaHa-u3roToBWTENb;
* 3aBofckon Homep npubopa v rog Bbinycka.
Ha notpebutenbckyto Tapy HaHeCeHb!:
* HaumeHoBaHue npunbopa;
* 3Hak cooTBeTcTBUA TpeboBaHuam TP TC (EAC);
* CTpaHa-u3roToBuTEnNb;
* 3aBofckon HoMep npubopa v rof Bbinycka.

14 YnakoBKa

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

[ns no4ToBOW Nepechinku Nnpubop ynakoBbiBaeTcs B cootBeTcTBuM ¢ 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

[ns py4yHOW HaCTpOMKM perynsaTopa crneayeT MCnosfb3oBaTb PeXuMM Harpesa.
HacTtporikn perynsitopa pacnornoxeHbl B MeHio MeHwo — HacTtponkn —
PerynupoBaHue (HacTpovika [OCTyMnHa, ecnu BbIOpaH Tun ropenkn —
mogynupyemasi). B xome HabniopeHwun cnepyeT  (OUKCMpoBaThb  3HAYEHUS
perynupyemoro napametpa (CKOpoCTb M BPEMSs NOAX0Aa K yCTaBKe).

PerJ'IHTop HacTpanBaeTCA BpPYyYHYHO WUTEepauuMOHHbIM MeToAOM C OLIEHKOM
npouecca no Hann4vuio:

* KonebaHui;
* nepexoga rpaduka perynmpyemon BennYnHbl Yepes yCTaBKy.

B cnyyae T[N[-perynupoBaHus, 3aBUCMMOCTb BbIXOOHOW MOLLHOCTU OT
ynpasnsatouiero BO3,EI,€VICTBI/IF| MOXHO 3anuncaTtb B BUae:

AE; Al o
Y= Kn- EH'T;L'ALL—Z‘*‘ TmME E;
HN3M nu .
j=0

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 3aBucMMOCTM OT nokasaTenein, KOPPEKTUPOBKY CredyeT BbIMOMHATL MO
crneayoLlmMM npasunam:

*  yYMeHbLUEHNE K.—. CMOCOOCTBYET YBENUYEHUIO KONebaHui perynupyemon
BENWYUHBI, U amnnnMTyga konebaHu perynmpyemMon BENNMYnHbI MOXET
BO3pacTyu A0 HeoNnyCTUMOrO YPOBHS;

* yBenuyeHue Kn Cnocob6CTBYET CHUXEHMIO BbICTPOAENCTBUSA M YXYALLEHNIO
ObICTPOAEVCTBUS PErynATOpa C NOBbILLIEHWEM BEPOATHOCTM KonebaHui
perynmpyemomn BennUmnHbI;

¢ npwu 3aBbllLUEHHOM Ty| npouecc noaxoaa perynl/lpyeM0|7| BEITNMYUNHbI K
yCTaBKke CTaHOBUTCA OAHOCTOPOHHUM OaXe npu Hann4um KonebaHuin.
EbICTDOﬁleVICTBMe perynatopa yMeHbLUaeTCA;

*  MPM 3aHWKEHHOM |y NOSIBISIETCS 3HAYNUTENBHBIN NEPEXOL PErYAPYEMOit
BENMUYMHbLI Yepes ycTaBKy. Ho cyllecTBeHHO yxyawaeTcs ObicTpodencTeme
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perynatopa 1 noBbILLAETCs BEPOSTHOCTb KorneGaHuin perynmpyemon
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.

o

3apatb 3aBoACKME YCTaBKU, €CNU 3Ha4YeHNs KoadpPULMEHTOB BbInu
N3MEHEHbI.

MN3mMeHATb 3HayeHne K.—. (Ha eanHWLBI), NOKa 3HaYeHNe
nepeperynmposaHus He byaet pasHo 5 °C.

YMeHbLaTh Ty, Noka OTKIIOHEHWE OT yCTaBki He GyaeT paBHo 2—3 °C.
Ymenbwats Kn (Ha equhnibl) ao goctuxenns HegoperynposaHus.

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

YcTaska —

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

Ay Ay

Ycraska 1— — —

t,c

PucyHok 5.3 — OueHka olwnGK/ perynvpoBaHus
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