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lMpedynpexdaroujue coobweHusi

Mpepynpexaarowme cooodLeHus
B O0aHHOM PYKOBOACTBE NMPUMEHAKOTCA cneyrowine npeaynpexneHua:

A\

H e b

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.

OrpanquMe OTBETCTBEHHOCTU

Hu npun kakux obctositenbctBax OOO «[MpoussogcteeHHoe O6beauHeHne OBEH» u  ero
KOHTpareHTbl He OyayT HecT puanyeckyio OTBETCTBEHHOCTb M He OyayT mpusHaBaTb 3a cobou
Kakve-nnbo obsizaTenbcTBa B CBA3U C MoObIM yLiepbom, BO3HUKLLMM B pesynbraTte yCTaHOBKU UMnn
MCMOMb30BaHus Npubopa ¢ HapyLUeHWEM AeNCTBYOLWEN HOPMATUBHO-TEXHUYECKON JOKYMEHTaLUN.

MCHOHb3yeMbIe TepMUHbI N a66peBMaTypbl
K3P — 3anopHo-perynupyowuin knanaH.

MBX — MnHMManeHoe BpeMs xoda. OT0 MMHUMarnbHasa NPOAOCIKUTENBHOCTb
nmnynbca, NogaBaeMoro Ha NpMBoA KrnanaHa, Npu KOTOPOKr NpMBoS ycneBaeT
oTpearMpoBaTb U U3MEHUTb CBOE MOSIOXEHME.

MBX — nonHoe Bpemsa xofa. ITo BpeMs, 3a KOTOPOoe NPUBOL, NOMHOCTLIO
OTKpbIBAET WUIK 3aKpbIBaET KMnanaH, TO eCTb COBEPLUAET MOSHbIN XOf OT
OOHOrO KparHero NonoXeHus 4o Apyroro.

XKW — xnakokpucTanimyeckmi nHaMKaTop.

UTN — nHavMBuayanbHbIv TEMMOBOW MYHKT.

H3 — HopManbHO-3aKpbITbIN. MIcnonb3yeTca Anst onMcaHns COCTOAHMUS
KOHTaKTOB perie, KnanaHoB Uy BX0J0B YCTPONCTBA, KOTOPble HaXoaATCH B
3aMKHYTOM COCTOSIHMM ©€3 Nnojaym ynpaensioLLEero curHana nunm npm
OTCYTCTBUU NUTAHUS.

HO - HOpMaJ'IbHO-OTKprTbIVI. |/|CFIOJ'Ib3yeTCFI Aanda onncaHnA CoCToAHUA
KOHTaKTOB perie, KnanaHoB U1 BXxoaos yCTpOVICTBa, KOTOpbl€ HAaXoOATCA B
Pa3OMKHYTOM COCTOAHUU 6e3 nogauu ynpasnawLwiero curHana unm npu
OTCYTCTBUU NUTAHUA.

MUA — nponopumnoHaneHO-MHTErpansHo-anddepeHLnansHbIN perynatop
(amropuTM aBTOMaTUYECKOrO YNpaBneHus).

TBW — TemnepaTtypHO-BpEMEHHON NHTErpan (nokasaTenb OTKIOHEHUS
TemnepaTtypbl OT 3a4aHHOIO 3Ha4YEeHNs1 BO BPEMEHM).

KotnoBown perynsatop — KTP-121.01.10. Mogndwmkauus kouTponnepa KTP-
121, npegHa3HayeHHas ansa ynpaeneHnst paboTon oTaensHoro KoTna.

KackagHblie perynatopbl — KTP-121.02. Moandukauum koHTponnepa KTP-
121, ucnonb3yemble Ans ynpaBneHus rpynnon KoTrnoB (kackagoMm) ans
onTuMusaumm obLLen NPon3BoaNTENbHOCTN.

Tennosble perynatopbl — KTP-121.03. Mogudukaumm koHTponnepa KTP-
121, npegHasHayeHHble ANg yrnpaBneHus TENOBbIMK NpoLeccaMmu B
cuctemax TennonotpebneHns — otonnenue, NBC, BeHTUNAUMA 1 T.A4.



BseoeHue

BBepeHune

HacTosilwee pykoBoACTBO MO 3aKcnfyataumMm npegHasHayeHo Ans O3HAKOMITeHUS
obcnyxuBatowero nepcoHana € MOpuHUMNOM paboTbl, nNpedBapuUTEnbHON
HaCTpOWKoN, KOHCTPYKLMenN, dYHKUMOHMPOBAHNEM 7 TEXHUYECKUM
obcnyxvBaHnem 6rnoka aBTomaTuyeckoro ynpaeneHus kotnamu KTP-121.01.10
(banee MMeHYeMOro «KOHTPOMSIEP» UMK «MPUBopP»).

KTP-121 — 91O KOHTpOMnnep C rotoBbIMW anroputmamu Ang asToMaTusauum
KoTenbHbIX. OH NOAXOAUT AN YCTaHOBKM B:

*  Bno4YHo-MoaynNbHbIX KOTEMbHbIX;
* CTauunoHapHbIX KOTENMbHbIX;
*  KpbIWHbBIX BOOOrPenHbIX KOTEMNbHbIX;
* KoTenbHbIX C KOTNamu Hapy)XHOro pasMeLLEHNS;
* KoTenbHbIX C NPUCTPOEHHBIM UHAMBUAYANbHLIM TEMMOBLIM MYHKTOM
nTn).
KoHTponnep BbinyckaeTcs B CneayroLmx UCNOMHEHUNAX:

* KTP-121.220.01.10 — gns paboTbl B CETU NEPEMEHHOIO HaMNPsKeHUs
HomuHanom 230 B.

* KTP-121.24.01.10 — gns paboTbl B CETU MOCTOSHHOIO HaMNPsKEHWs
HoMuHanom 24 B.

BHUMAHUE

A MoaxntoyeHne, HacTpoiika U TeXHUYeckoe oGenyxmBaHue npudopa
[AOMKHbI NPOU3BOAMTLCSA TOMBKO KBANUMLMPOBaHHBLIMU crieLpanicTaMmm
nocre BHUMAaTENbHOro M3y4YeHNs HacTosILLEro pykoBoACTBa Mo
aKcnnyaTauum.
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PucyHok 1.1 — O6beKkT ynpaBneHus

KoHTponnep KTP-121.01.10 npeaHasHa4veH onsi aBTomatmMsauumn paboTbl OQHOMo
KOTria u ero BCnomoraTteribHoro 060pyaoBaHnst B pa3nnyHbIX TUnax KoTemnbHbIX. OH
obecneynBaer:

* anaBneHMe ropenkKkamm pas3rinyHbiX TUMNOB:

OpHocTtyneHyatble;

[ByxcTyneH4aTble;

TpexcTyneHyaTble;

Mogaynupyemble
+ TlopnepxaHue 3agaHHOW TEMNepaTypbl TEMNJIOHOCUTENSA:
— Temnepatypa nogauu (Tn);
— Temnepatypa o6paTtHoi Boabl (ToO)
* YnpaBneHue JononHuTeNnbHbIM 060pyAOBaHMEM:
— Hacocbl: kotnosble Hacockl HK1 (HK2), Hacoc peunpkynsumm (HPLL);

— Perynupyrowmn knanat (M) gns koHTpons Temnepatypbl obpaTHON
BOAbI;

— OTce4yHOM KnanaH ans npefoTBpalleHns Toka TENNoOHOCUTENs Yyepes
KOTern npwv ero ocTaHoBKe

* KOHTpOﬂb U CUrHann3auuro aBapvu7|:

— ABapuu KoTna 1 HacoCoOB;

ObuekoTenbHble aBapuun npu ncnonb3oBaHMn Moayna paclunpeHus
nPm

*  WHTerpaumio B KaCKagHyH CUCTEMY C NOMOLLbIO KaCkagHoro
KoHTponnepa KTP-121.02.41.

®

NPEAYNPEXOEHWE
[opernka gomkHa nmeThb:

* q)YHKLIVII'O aBTOMaTU4eCKOoro po3Xxwura c KOHTponem napameTpos,;

* BO3MOXHOCTb BHeLLHero ynpaBneHus no ANCKPEeTHbIM
curHanam.

KoHTponnep Bbinyckaetcs no TY 4218-016-46526536-2016.

O6bem 3agay ynpaBneHus onpegensercs HacTponkamu npubopa. BosmoxHbie
CXeMbl yripaBneHus npeacraeneHsl Ha pucyHke 1.1.

Tabnuua 1.1 — JaTyuKku n curHansl

O6o03Ha- OnucaHue
YyeHue

Tn [atunk TeMnepaTypbl TENNOHOCUTENs B nogatowem Tpybonposoae. N3mepser
Temneparypy TennoHOCUTENS Ha BbIXOAE U3 KOTNa AN KOHTPOIst TeMnepaTypbl nogayu

Pn [artumk gaBneHus TennoHocuTensi B nogatoLlem TpybonpoBoae. KoHTponvpyeT aaBneHue
TennoHocuTens nocne koTna anst obecneveHusi 6esonacHor paboTbl CUCTEMBI

Tos [aTunk TeMnepaTtypbl TennoHocuTens B obpatHom Tpybonposozae. MamepsieT
Temneparypy TeMNMOHOCUTENS HAa BXOAE B KOTeN AJ1st KOHTPOns TeMrepatypbl 06paTHoM
BOAbI

Tyr [atunk TeMnepaTtypbl yxoaswmx rasos. MamepsieT Temnepatypy AbIMOBbIX ra30B B
ObIMOXOAe A5t OLEHKM 3P HEKTUBHOCTY FOPEHUS 1 NPeaOoTBPaLLEHUs Neperpesa kotna

B4 CwvrHan nogTBEPXAEHWSA po3xKUra ropenku kotna. lNoareepxxaaeT yCneLHbINn pO3XKUr
ropernku anst obecnevyeHust HagexHowm paboTbl CUCTEMBI

S3 CurHan pa3speLlueHus paboTbl ropenku kotna (H3) nnu curian aBapwm ropenku koTna
(HOpMarbHO Pa30MKHYTbIV KOHTaKT), B 3aBUCMMOCTY OT TuMNa ropenku 1 KoHGUrypaumm
cuCTeMbl

S3 CwvrHan aBapuu ropenku kotna (HO)

PS Pene paBneHus B KOTIE UNK pa3pexeHusi 3a KOT/IOM, B 3aBUCMMOCTU OT KOHpUrypaLuuu.
O6ecneunBaeT KOHTPOMb Pa3PEXEHUS NN AABMNEHUS 3a KOTIOM AN NPaBUbHON TAM U
6e3onacHon akcnnyatauum

FS Pene npotoka TennoHocutens yepes koten. OTCnexXnBaeT HanMume unm oTcyTcTeume
MoToKa TENMOHOCUTENS Yepes KOoTen Ans NpeaoTBPaLLEeHUs neperpesa u apyrmx
aBapUHbIX CUTyaumn

PDS Pene nepenaga naenexusi Ha Hacocax. KoHTponupyeT nepenag AaBreHns Ha Hacocax

Ana ANarHOCTUKU nx paGOTbI 1 CBOEBPEMEHHOIo OGHapy)KeHVIH HeucnpaBHOCTEN




2 TexHu4ecKkue XapakmepucmuKku U yCrioeusd 3Kcristyamauyuu

Tabnuua 1.2 — UcnonHUTenbHble MeXaHU3MbI

O

0O603Ha- OnucaHue
YeHue

M 3anopHo-perynmpyioLLmnii knanaH ¢ daneKkTponpuesoaoM. PerynnpyeTt noTok TennoHoCUTENs
ANs nogaepXaHus 3afaHHbIX NapameTpoB TeMnepatypbl 06paTHON BoAb!

HPL, Hacoc peunpkynsauum. ObecneunBaet LUMpKynsaumio obpaTHOro TenfoHocuTens Ans
nogaepxaHus HeobxoanMow Temnepartypbl 0bpaTHoN BOAbI

HK1 (2) | KoTtnoBoWi Hacoc 1 (1 2). ObecneunBaeT LIMPKyNALMIO TEMMOHOCUTENS Yepes KoTen Ans
cTabunbHon paboTbl CUCTEMBI

T4 [opernka, paboTatoLLas B peXxume BKIoYeHO/BbIKINo4eHO. KoHTponnep ynpasnsieT ee
3anyckom 1 OCTaHOBKOW

I 5 [openka c ABymMst ypoBHsIMU MoLLHOCTH (Hanpumep, 50% u 100%). KoHTponnep
ynpaensieT NepekoyeHneM Mexay CTyneHsIMm

LnLh [openka ¢ Tpems ypoBHAMM MOLHOCTY (Hanpumep, 20%, 60%, 100%). KonTponnep
ynpaensieT nepeknoveHneM Mexay CTyneHsaMu.

va [openka ¢ nnaBHbIM perynMpoBaHMeM MOLLIHOCTY B LUMPOKOM AvanasoHe. KoHTponnep
OCYLLECTBNSIET HEMPEepbIBHOE YpaBieHne MOLLHOCTbIO

NPEOQYNPEXOEHUE

FopenKa Ha KOTJle JoSMKHa obnagaThb:

° (byHKLI,MeVI aABTOMAaTU4€CKOro po3kmra ¢ KOHTpornem
COOTBETCTBYHOLLKUX MapaMeTpOB;

¢ BHEWHMM ynpasrieHnemM no JUCKPETHbIM CUrHanam.

Anroputm npubopa obecneynBaert:

* noagepXxaHve 3agaHHON TemnepaTypbl nofauu B TpyGonposode 3a
KOTIIOM (Oanee — TeMnepaTtypa ceTn);

* ynpaslieHne KOTJ10BbiIMW HAacoCaMu;

* noadep)xaHue TemnepaTypbl Ha BXoAe B KOTeN (Aanee — Temnepatypa
obpaTHom BoAbl);

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

npy Ucnonb3oBaHUM Moayns pacumpeHus NMPM npruGop KoHTponupyeT
obLeKoTerbHbIe aBapuUn Y CUTHaNM3NPYET O UX BO3HUKHOBEHWUN;

KOHTpPOI1b aBava KOTI1a 1 HaCcOCOB.

2 TexHU4eCcKMe XapaKTePUCTUKK U YCNOBUA IKCNIyaTauum

2.1 TexHNn4YeCKMe XxapaKTepUCTUKU

Tabnuua 2.1 — XapaktepucTuku npubopa

HanmeHoBaHue 3HayeHune
KTP-121.220 | KTP-121.24
MutaHue
[nanasoH HanpsXkKeHnst nTaHns oT~94 no 264 B or=1971030B
(HoMUHanbHoe (HOMMHANbHOE
230 B npu ot 47 24 B)
0o 63 u)
[anbBaHWYeckas passsaska EcTb
OnekTpuyeckas NPOYHOCTb M3OMNSALMU MEXAY BXOAOM MUTaHNUst 2830B 1780 B
W Apyrumu uensmu
MoTpebnsiemas MOLHOCTb, He Gonee 17 BA 10 Bt
BCTpOEHHbIN NCTOYHMK NMUTAHKSA Ectb —
BbIxogHoe HanpspkeHne BCTPOEHHOro MCTOMHMKA NUTaHUS 24+3B —
NOCTOSIHHOIO TOKa
Tok Harpy3ku BCTPOEHHOTO UCTOYHMKA NUTaHus!, He Gonee 100 MA —
OnekTpuyeckas NPOYHOCTb M30MNALMU MeXAY BbIXOOAOM NUTaHUS 1780 B —
M Apyrumu Luensimm
LOunckpeTHbIe BXxoAbl
KonuuyecTtBo BX0o4OB 8
HanpsikeHne «normyeckon eamHuLbl» o1 15900264B | or150030B
(nepemeHHbI (NOCTOSAAHHbIV
TOK) TOK)
TOK «JTOrM4eckon eanHnLbI» ot 0,75 po 5 MA (npu 30 B)
1,5 MA
HanpskeHne «norm4eckoro Hynsa» ot00040B otT-300+5B

Mopkntovaemble BXoaHbIE yCTpOI7ICTBa

[JaTtumky TMna «Cyxow KOHTaKT»,
KOMMYTaLMOHHbIE YCTPOICTBA

(KOHTaKTbI pene, KHOMOK U T. A.)

[anbBaHMyeckas pa3easka

IpynnoBas, no 4 Bxoga (1-4 n 5-8,
«OBLLMIA MUHYCY)

GneKTpmquKaﬂ NPOYHOCTb U3onAunn:

Mexay rpynnamu BXo4oB 1780 B
Mexay OpyrMMu Lensimm 28308
AHanoroBbie BxoAbl
KonnyecTtBo BxoaoB 4
Bpems onpoca BxonoBs 10 mc

Twn gaTynkoB

ot 4 no 20 MA, ot 0 oo 4000 Om

[Mpenen gonyckaemol OCHOBHOW NPUBEAEHHON NOrpeLLHOCTH
npv nsmMepeHun

+0,5%




3 Mepbi 6e3onacHocmu

MpogomkeHue Tabnuubl 2.1

HaumeHoBaHue

3HauyeHue

KTP-121.220 | KTP-121.24

[uckpeTHbie BbIXxoabl

KonnyecTtBo BbIXOAHbIX yCTpOVICTB, ™n

8 a/m pene (HO)

KomMMyTupyemMoe HanpskeHve B Harpy3ake:
AnNsi Lenu NocTosiHHOTO TOKa, He Gonee

Ana uenun nepeMeHHOoro Toka, He 6onee

30 B (pe3uctuBHas Harpy3ska)

250 B (peanctuBHasi Harpyska)

JonycTtumblin TOK Harpy3ku, He 6onee

5 A npu HanpsikeHun He Bonee
250 B nepeMeHHoro Toka
ncos @ > 0,95;

3 A npu HanpsikeHun He Bonee
30 B nocTOsIHHOTO TOKa

[anbBaHWYyeckas pasBaska

pynnoBas no 2 pene
(1-2; 3-4; 5-6; 7-8)

OnekTpuyeckas NPOYHOCTb U3ONALMM:
mexay APYrMMU LensiMm
Mexay rpyrnnaMu BbIXOAOB

2830B
1780 B

WHOMKauma n anemMeHThbl ynpaBrneHus

Tun aucnnes

TekcToBbIN MOHOXPOMHbIV XKKU ¢
noaceeTkon, 2 x 16 cMMBOIoB

MHaukaTopsbl [Ba CBETOAMOAHBIX UHAMKATOpa
(KpacHbI 1 3eneHbIi)
KHonku 6wt
Kopnyc

Tun kopnyca [ns kpenneHus Ha DIN-peiky

(35 mm)
[abapuTHble pa3mepsbl 123 x 90 x 58 mm
CreneHb 3awumTbl kopnyca no NOCT 14254-2015 IP20
Macca npubopa, He bonee (AN BCex BapuaHTOB UCMONHEHWUIA) 0,6 kr
CpenHuii cpok cnyx6bl 10 net

2.2 YcnoBuA aKcniyartauuu
|-|pl/l60p npegHasHa4veH ana akcnnyartauuny B crieayroumx yCcnoBuax:

* 3aKpbITble B3pblBOGE30MNacHbIe NomeLleHs 6e3 arpecCUBHbIX NapoB U
rasos;

* Temneparypa okpyxatoLliero Bo3gyxa oT muHyc 20 go nntoc 55 °C;

* OTHOcuTenbHasi BnaxHocTb Bo3ayxa oT 30 ao 80 % 6e3 koHaeHcaumm
Bnaru;

* [OMyCcTMMas CTeneHb 3arpsidHeHnst 1 (HecylwecTBeHHbIe 3arpsa3HeHNs Unm
Harnmyme TONbKO CyXMX HEMPOBOASALLMX 3arpsi3HEHNN);

+ aTtmocdepHoe gaeneHue ot 84,0 no 106,7 kla.

Mo ycToMuMBOCTM K CUHycouAanbHbIM BMOpauusiM BO BpeEMsi 3KCnnyaTaumu
npubop coorBetcTByeT rpynne ucnonHeHms N2 no FOCT P 52931-2008 (4actoTa
Bubpauum ot 10 go 55 I'y).

Mo ycTonumMBOCTM K BO3OENCTBUIO aTMOCepHOro AaBneHus npnbop OTHOCUTCS K
rpynne P1 no MOCT P 52931-2008.

Mpnbop oTBeyaeT TpeboBaHMAM MO YCTOMYMBOCTM K BO3OEWCTBMIO MOMEX B
cootBetcTBUM ¢ FOCT 30804.6.2—2013.

Mo ypoBHIO u3nydeHus paguonomex (momexoammuccum) npubop COOTBETCTBYET
MOCT IEC 61000-6-3-2016.

MprBop yCTONUMB K NpepbiBaHMSAM, NpoBariaM 1 BbibpocamM HanpsKeHWUs! NMMTaHus:

* [nNs NepeMeHHOro Toka B COOTBETCTBUM C TpeboBaHNAMU
MOCT 30804.4.11-2013;

* Ans NOCTOSIHHOIO TOKa B COOTBETCTBUM C TpeboBaHMAMYN
MOCT IEC 61131-2-2012 — AnnuTenbHOCTb NPepbIBaHNS HaNPshKeHNs
nuTanus go 10 Mc BKIIOUNTENBHO, ANUTENbHOCTb MHTepBana ot 1 cu
bonee.

3 Mepbl 6e3onacHocTn

Mo cnocoBy 3almThl 06CnyXMBatoLLEro nepcoHarna ot NopaxeHWUs aNeKTPUYecKnum
Tokom KTP-121-220.X oTHocuTca k knaccy I, a KTP-121-24.X k knaccy Il TOCT
IEC 61131-2-2012.

Bo Bpems akcnnyaTauum u TexHudeckoro obcnyxuBaHus npubopa cregyert
cobntopgatb TpeboBaHmsa FTOCT 12.3.019-80, «lMpaBun TeXHUYECKOW SKCMyaTaumm
3MEeKTPOYCTAHOBOK MOTPebUTenen aneKkTpu4eckon aHeprumy» u «lpaBun oxpaHbl
TPy4a npuy aKcnyaTaumumn aneKTpoyCcTaHOBOKY.

Bo BpeMA aKcnnyartauuum npm6opa OTKPbITbl€ KOHTaKTbl KNeMMHUKa HaXxodATcA
noa omnacHbiIM ANA XU3HU HanpsaXeHuem. I'IpM6op crnegyeTr ycrtaHaBnmBaTb B



4 NocnedosamenibHOCMb 8800a 8 3KCITyamauuto

cneunanm3npoBaHHbIX LLIKa(*)aX, LOOCTYNHbIX  TOJ1bKO KBaJ'IVId)MLI,MpOBaHHbIM
cneunanucrtam.

JTioOble nogkntoveHus Kk npubopy 1 paboTbl N0 €ro TEXHNYECKOMY 0BCITY>XNMBAHUIO
cnegyetr npou3BoAuTb  TOMBKO MNpPU  OTKIMKOYEHHOM  MUTaHUKU npm60pa n
MOAKMIOYEHHbIX K HEMY YCTPOWCTB.

He ponyckaeTca nonagaHvWe Bnar Ha KOHTAKTbl BbIXOAHOMO pasbema U
BHYTPEHHME 3NeKTpoanemMeHTbl npubopa. Mprbop 3anpeLleHo UCMonb3oBaTh B
arpeccuBHbIX Cpeaax ¢ cogepkaHmeM B aTMocdepe KUCIOT, LenoYer, Macen

nT. M.

4 MocnepoBaTtenbHOCTbL BBOAA B IKCNsyaTauuio

[lna BBOOA B 3KCMMyaTaumio crieqyer:

1. CMoHTMpoBaTb Nnpubop (cM. pasgen 7.1) n noakno4YnTbL BXoAHble/
BbIXOAHbIe Lenu (CM. pasgen 7.2).

2. HacTtpouTtb napameTpbl npudopa:
* Twun cxembl ynpaBneHus (cMm. pasgen 10.3);
* YcrtaBku perynupoBaHus (cM. pasgen 10.6);
* [MMapameTtpbl 3awmThbl KOoTNa (CM. pasaen 10.9);
* HacTponku gatumkos (cM. pasgen 10.1).

3. Ecnn Heo6xoauMo, HaCTPOUTbL NPUGOP C NOMOLLbIO NPOrPaMMHOIo
obecneyeHus OBEH Kondwurypartop Ha MK(cm. pasgen 6.1).

4. MMpoBepuTb NPaBUIIbHOCTb MNOAKITIOYEHUA UCMONHUTENbHbIX
MexaHU3MOB U faT4yuKoB (CM. pasgen 9.5).

5. 3anycTuTb YCTAaHOBKY 1 NPOBEPUTb COOOLEHNA 06 aBapusax (CM.
pasgen 11.2).

@ NPEAYNPEXOEHNE

lMocnepoBaTenbHOCTL BBOAA B 3KCMNyaTaLUMio CUCTEMbI U3 HECKOMNBbKUX
KTP-121.01.10 noa ynpaBneHueM kackagHoro perynaropa KTP-121.02.41
npvBeneHa B pasgene 5.

5 BHeluHee ynpaBneHue

Ons o6beamHenns koHTponnepos KTP-121 cnegyet BbINOMHUTL Laru:

1. Moaknrouuntb KoHTponnepbl KTP-121.01.10 kK kackagHoMy
koHTponnepy KTP-121.02.41. 3aBoackue HacTponkn nHTepdEncoB:

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

Homep nHTepdenca cosnagaet ¢ NopsakOM pacronoXeHNs Ha Kopnyce
npubopa crneea-HanpaBo. O6beanHeHNe Heckonbknx yctponcTs KTP-
121.01.10 npon3BoguTb NO CXeMe, N300PaKEHHOM Ha PUCYHKE HUXKE.

O6beanHeHue Heckonbkux yctporcts KTP-121.01.10 npomssoaunTcs no
cxeme, n306paKeHHOI Ha pucyHke 5.1.

KTP-121.02.41 KTP-121.01.10 N1 KTP-121.01.10 Ne4

o ° o

ooooo ooooo ooooo
[BTA] [BTA] [BTA] [BTA] [BIA] [BTA]

RS-485(1) RS-485(2) RS-485(1) |_BS-485(2) RS-485(1) |_BS-485(2)

Kk ceTn RS-485
PhcyHOK 51- CoeﬂVIHeHVIe KaCKagHoro peryndartopa € KOTnoBbiMu

HacTtpouTb agpeca koHTponnepos KTP-121.01.10.

Appeca no ymon4yaHuio kaxgoro KTP-121.01.10 paBeH 16. Nepen
Hayanom pabotbl ¢ KTP-121.02.41 cnegyeT naMeHUTb agpeca Kaxaoro
KTP-121.01.10 B COOTBETCTBUM C 3aaHHLIMW MO YMOMYaHUIO agpecamu B
KTP-121.02.41 cm. Tabnuuy 5.1.

Tabnuua 5.1 — Aapeca NoA4YNHEHHbIX KOHTPOSNEPOB NO YMONTYaHUIO

Howmep 1 2 3 4
npubopa
Apnpec 8 16 24 32

AQpec KoOHTponnepa MOXXHO N3MEHNUTb Yepe3 CUCTEMHOE MEHIO CM.
pasgen 12.1.

Hanuuune cBaA3n mexay KOHTponnepamMm MOXXHO NPOBEPUTL MO CTPOKE
«YnpaBneHue: BHelw» Ha rMaBHOM 3KpaHe KaXkgoro KOTIoBOro
perynaTtopa. B cnyyae obpbiBa nuHuu cBasm KTP-121.01.10 npogomxkaet
paboTaTb No nocrnegHewn Nony4eHHON yCTaBKe OT KackagHoro
koHTponnepa KTP-121.02.41. Ecnun BHelwWHSAsS kHonka «CTtapT/CTon»
HaxoguTcs B NonoxeHnn «CTapT», KOHTPONNep nepenaeT B pexxum
paboTbl 1 ByaeT nogaepKMBaTh 3a4aHHy0 TemMneparypy no nocrnegHemn
ycTaBke. Ecnm kHonka HaxoauTca B NonoxxeHnn « CTtony, KOHTponnep
nepenaeT B pexunm BrioknpoBku, npu 3Tom paboTta kotna byaet
3abnokupoBaHa (nogpobHee cm. pasgen 11.2).
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Mo nHTepdency RS-485 kackagHbin perynstop KTP-121.02.41 (02.43) nepenaet
B KOTMNOBOW PErynaTop M3MepeHHylo TeMnepaTypy HapyXHOro Bo3ayxa. 3HadeHue
ucnonb3yetcsa PyHKUMEN 3allnTbl OT 3amep3aHus (cM. pasgen 10.9).

6 Pa6ota c MO Owen Configurator
6.1 Hayano pa6otbl

Ona yctaHoBkn Owen Configurator (ganee - KoHdpurypatop) cnegyer:

1.
2.
3.

Ckavarb ¢ cavita apxus c 1O (https://owen.ru/documentation/907).
M3Bneyb 13 apxmBa exe-barin yCcTaHOBLUMKA.
3anyctutb .exe-canin.

YcraHoBuTb Ha MK gpaviBep npubopa (https://owen.ru/documentation/1103).

[nsa HacTponkn ceA3n ¢ npubopom cneayer:

1.
2.
3.

10.
11.

MopaTb NuTaHue Ha npnbop.
MogkntounTb Npubop k MK ¢ nomoulbto kabenst USB A — microUSB.

B Oncnetuepe yctponcts Windows yTOYHUTE HOMEP Ha3Ha4YeHHOro
npnbopy COM-noprTa.

Banyctutb KoHcpurypaTtop.

HaxaTb KHOMKy +E| [Jo6aBuTb yCTpPOMUCTBA.

BbibpaTb MHTepdelc «YCTPONCTBO C NocriegoBaTenbHbIM MHTepPdEcom
USB» (cMm. pucyHok 6.1, 1). Homep COM nopTta, npucBOeHHbIN npubopy
MOXHO y3HaTb B [incnetyepe yctporcts Windows.

Beibpatb npotokon OBEH (cm. pucyHok 6.1, 2).

Bbibpatb ycTporictBo (MyHKT 3 Ha pucyHok 6.1). Mogudpmkaums KTP-121
ykasaHa Ha GokoBon cTopoHe npubopa.

BbiGpaTtb «HaliT ogHo ycTpoiicTBOY», ecrnv gobaenseTcs oamH npubop.
3anycTnTb NOMCK HaXaTtuem Ha KHomnky «HanTu» (CM. pucyHok 6.1, 4).

Bblgenutb HangeHHoe yCTPOMUCTBO (CM. pUCYHOK 6.1, 5).

[ob6aBuTb YCTPOMCTBO B NpoekT KoHgurypaTtopa no HaxaTuo KHOMKM
«[JobaBuTb ycTponcTea» (CM. pucyHok 6.1, 6).
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G 5 - o
© dobeT ey oRolicTe KN & DOEEe Owen Configurator - NpoekT He coxpanén OO0 - o %
o ~
Bbi6paTh Be Crsb Bce
ICOMQ 1 - | P Mpoekt
— Lz Adgec Bspaus I
RoToKos i
IOBEH 2 - I I KTP-121.24.01.10IM02] 16 (COM9) 402 0 osasurs yerpocrsa
,E] Ynanuts ycrpoiicrea l:-‘_‘,\]
PP
CTPOVKU MOAKOUEHIMR 5 | P Hazauurs IP aspeca
3a88Tb CaMOCTOSTENEHO -
Ycipoiicrea
3 Vima 3HayeHne 3HAYEHME MO YMOA... MuHUMaNEHOE 3Ha... MakcMManbHoe 3H...
KTP-121.24.01.10[M02] v KTP-121.24.01.10[M02]
=T & Aapec: 16 (COM9) ERiSESes
402 - Perynuposanue (C...
Cropoets Perynuposatine (...
2600 - 3awwvra

BUThI AaHHbIX Hacockl KoTnoBbIe

8 ~ Perynuposanue T...
YerHocTe Perynuposanwve T...
Her M HacTpoiiku BXoA0B
Cron-6uTel

CEpoc HacTpoek
1 ~

MNaponu
[AvHa ceTeBoro agpeca

OnepatusHbie na...
8 -

06 ycTpoiicTe
() HaifTit HeCKobKO YCTPORCTE

HauanbHbii agpec
0
KoHeusIii aapec He YyAanock 3anucarb 3Ha4eHUA

254 Ycrpoiicteo KTP-121.24.01.10[M02] He & cetw. lNoakaoumte

YCTPOVICTBO M MOBTOPHTE ONepaumio

® HaliTn 04O yCTpoiicTEO

Anpec
16

4 o
e . 6 | mTT | o PucyHok 6.2 — Owmnbka npu go6aBneHMn ycTpoucTea

PucyHok 6.1 — HacTpoWku cBA3u ¢ yCTPONCTBOM NPEOYNPEXOEHUE

@ Ecnun B npouecce HacTporiku nnmn padotsl B pexxume «OdprnariH» obinm
nameHeHbl CeTeBble HACTPOKKK, TO CBA3b C NPMBOPOM NponagerT. (cm.
pasgen 6.2).
MopknoyeHne MOXXHO BOCCTaHOBUTbL MOBTOPOM HACTPOWMKM CBSI3N.

Ecnu unsobpaxeHne npubopa ceporo uBeTa M 3anuMcb napameTpoB B npubop
3aBepLUaeTcsl BCMMbIBaOLMM OKHOM KpacHOro LBeTa, TO creayeT NpoBepUTb
npaBWnbHOCTb NoAKMoYeHNns npubopa k MK.

10
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6.2 Pe)KMM «OCbnaVIH» 2122001101021 w‘«.«;nmw 3Hauene 3HauEHIE MO YMORUGHI... MUHWMarbHOE SHaueHne | MakcuMabHoe 3HaueHme
[ns koHdUrypmpoBaHusi npubopa B pexxmme ocranH (6e3 nogknioydeHms npubopa s e oo e ] ver
k MNK) cneayert: =

Perynuposanve (Crynenuaras ropenka)

Perynuposaniue (Moaynupyemas ropenka)

1. Haxatb kHomMKy +ﬂ| [Hob6aBuTb ycTponcTaa.

2. B nosiBsBLIEMCS OKHe BbIGpaTh B cnucke «MHTepdericy — PaboTa
odonanH.

3awvra
Hacoce! KoTroBble
Perynuposanvte To6p (Hacoc)
Perynuposanvte To6p (Knanan)
Hactpoiikn BX0n08

C6poc HacTpoek

Naponn

OnepatwaHbie napamerphi

06 ycrpoiicrse

CeTeBble HaCTPOMKW

emepdeiic PucyHok 6.5 — OTo6paxxeHue npubopoB B rMaBHOM OKHe

PaboTa odnaiin i

cihemet (owenru) MapameTpbl JOCTYNHLI ANs pegakTupoBaHus. MNMocne nogkntodeHns npubopa k MK,
Ethernet N3MeHeHHble NapameTpbl MOXHO ByaeT 3arpy3uTb B HETO.

MocnegoeatensHuid mopt (COM1)
YcTpolcTee € nocnegoeatensHeiv vHTepdercom USE (COMT)
PaGota odnaiit

PucyHok 6.3 — lo6aBneHune ycTpomcTBa
3. B cnucke «YcTponcTtear, BbibpaTb Hy>KHYH0 Moandurkaumio npubopa.

Yerpoidctea

ima

4 Kateropwa: KTP-121
» KTP-121.220.00.00[M02]
KTP-121.220.01.10[M02]
KTP-121.220.02.20[M02]
KTP-121.220.02.40[M02]
KTP-121.220.02.41[M02]
KTP-121.220.03.10[M02]
KTP-121.220.03.20[M02]
KTP-121.24.00.00[M02]

PucyHok 6.4 — Bei6op moaudmkaumm

4. Haxartb kHonKy «[JobaButby. [NapameTpbl npnbopa otobpassaTcd B
rMaBHOM OKHe.

1"
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6.3 O6HoBneHue BcTpoeHHoro M0

[i]

[i]

Hdanee npuBegeH npumep cmeHbl BcTpoeHHoro MO ans KTP-121.24.01.10.

NMPUMEYAHUE

CmMeHUTb BCTpoeHHoe MO MOXHO TONbKO y NpnbOpOB C O4MHAKOBON
Moandumkaumen no nuTaHuo!

Henb3s cmeHuTb BcTpoeHHoe MO, Hanpumep, ¢ KTP-121.220.02.20 Ha
KTP-121.24.02.20.

NMPUMEYAHUE

Mepen cmeHon BcTpoeHHoro MO npubopa cneayet 4o6aBuTb
KoHdurypaTtop B CNMCOK UCKITIOYEHNIA aHTUBMPYCHOW nporpammel. B
NPOTMBHOM Crydae o6HoBneHue BcTpoeHHoro MO npnbopa npuseaer K ero
HepaboTocnocobHOCTMH.

MNpouecc cmeHbl BCTpoeHHoro MO ona octanbHbIX MognduKaumin aHanormyeH.

[ns obHoBneHus sctpoeHHoro MO cnegyer:

(_
HaxaTb Ha KHOMNKy IE OGHOBUTb YCTPOMUCTBO B KOHTEKCTHOM MEHIO
BbIGpaHHOrO yCTPONCTBA UMK B rMaBHOM MeH0. OTKpOeTCs Ananorosoe
OKHO Ansi cMeHbl BcTpoeHHoro MO ycTporctea. [JonyckaeTca obHoBNeHue
OJHOTO WIN HECKOSMbKMX YCTPOWCTB. YCTPONCTBA CNeayeT BblAeN Tb B
obnacTtu ycTporcTs (CM. pucyHok 6.1, 5) n Beibpats OBHOBUTBL
YCTPOWCTBO B KOHTEKCTHOM MEHIO UMW IMaBHOM MEHIO.

BbiGpaTh MCTOYHUK 3arpy3Ku:

+ 3arpy3utb BcTpoeHHoe 0 u3 danna — tpebyetca ykasaTb
nyTb K panny sctpoeHHoro N0 B okHe MpoBogHuka Windows;

» 3arpys3utb BcTpoeHHoe MO, BbLIGpaB U3 cnucka — BoldopaTb
BcTpoeHHoe 10 13 cnvcka Ha cepBepe, AOCTYMHbIX AN 3arpy3Kku
B Npubop gaHHoro Tnna;

+ OOGHOBUTBL OO NOcneAHen BepPCUN — NOCreaHss Bepcus
BcTpoeHHoro N0 6yaeT 3arpyxeHa aBToMaTn4eckm (Tpebyetcs
nogkmntoyeHne kK MiuTepHety). MNyHKT HeQoCTyneH, ecny Bepcus
BCcTpoeHHoro 0O npubopa akTyanbHas.

12

B ObHoBneHne scTpoeHHoro MO “

OB6HOBNEHWE BCTPOEHHOTO M0
KTP-121.24.01.10[M02], Bepcua: 4.0.2

@) 3arpy3uTh BCTpoeHHoe MO, BbIGPaB U3 CNMCKa

OB6HOBUTL A0 NOCAEAHEN Bepci

Lanee Ormena

PucyHok 6.6 — Bbi6op nctouHmka sctpoeHHoro NO

BblbpaTb Heobxoanmyto moaudurkaLmio npubopa (CM. pUCYHOK HUXKeE).

) Ob6HoBneHue BcTpoeHHoro MO

Bribepwre Bepcuto BeTpoennoro MO: | 4.0.2 v

OnWcaHue U3MeHEHWIA: BriGepute Moandukaumio:

KTP-121.24.01.10[M02] -
KTP-121.24.02.20[M02]
KTP-121.24.02.22[M02]
KTP-121.24.02.23[M02]
KTP-121.24.02.40[M02]
KTP-121.24.02.41[M02]
KTP-121.24.02.43[M02]

Hanee OTMeHa

PucyHok 6.7 — BbiGop anroputma

HaxaTtnem kHonkn «3arpy3ntb», NOATBEPAWTL 3arpy3Ky BblbpaHHOro
BCcTpoeHHoro MO B npmbop (CM. pUCYHOK HUXe).
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&) O6HoeneHne BcTpoeHHoro MO “

Mpw 3anvcu BctpoetHoro MO 6yayT o6HOBNEHbI CleayHOLLVe YCTPOACTBA:

V| KTP-121.24.01.10[M02], Bepcms: 4.0.2

1 Baumanue! lNocne ycnewHoro 06HoBAeHUA BCTpoerHoro MO ycTporicTsa 6yayT
NEpe3arpyxeHsl.

Lanee Otmena

PucyHok 6.8 — Hauano 3arpy3ku BctpoeHHoro MO

Moka npet 3arpyska BcTpoeHHoro MO B yCTPOMCTBO, B OKHe byaeT
oTobpaxaTbCs MHAMKATOP 3arpy3Kkul.

&) O6HoBneHne BcTpoeHHoro MO “

OBHOBNEHME BCTPOeHHOro MO:

I PP - 50%

KTP-121.24.01.10[M02], Bepcws: 4.0.2

Buumanue! He oTknrouaiTe ceTesoii kabenb, Noka 0BHOBEHE BECTROEHHOTO M0 He
! 3asepwwTcA. B cayuae HeyaauHoro obHoenenus MO - noetopute noneitky. MNpn
TMOETOPHO? HeyAaue - 0BPATUTECh B TEXHNUECKYIO NOAAEPXKKY.

PucyHok 6.9 — UHaukaTop nporpecca npouecca cMeHbl BCTPOEHHOro
no

5. [HoxpaTtbcs coobLueHmst 06 okoHYaHUM 3arpy3ku BCTpoeHHoro MO B
npubop (CM. PUCYHOK HUXE).
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) O6HoBsneHne BcTpoeHHoro MO “

O6HoBnenne BcTpoentora MO:

KTP-121.24.01.10[M02], Bepcwms: 4.0.2 O6HOBNEHWE 3aBEPLUEHO

BHumaHme! He oTkaouaiite ceTeBoi kabenb, Noka 06HOBAEHUE BCTPoeHHoro MO He
! 3aBEPLMTCA. B chyuae HeyAauHoro obHoBAeHns MO - NOBTOpMTE NONbITKY. MpW
NOBTOPHOM HEYAaUE - OBPATUTECH B TEXHUUECKYHD NOANEPKKY.

OK

PucyHok 6.10 — CoobLieHne 06 oKOHYaHUM NpoLiecca CMeHbI
BCcTpoeHHoro M0

NMPUMEYAHUE

m B cnyyae Bo3HMKHOBEHMS c60S1 BO BpEMS 3arpy3ku BCTPOEHHOTO
MO, npouecc cmeHbl BcTpoeHHoro O cnegyet npovsBecTu
NMOBTOPHO.

6. [locne 3aBepLueHus 3anmcu BCTpoeHHoro MO B ycTporcTBo, oTobpasunTtcs
yBeAOMIIeHMe 0 3aBepLUeHUn npoLecca. YTobbl 3MeHeHNst BCTYNUNn B
cuny yCTPOWMCTBO criefyeT 3aHoBO [06aBuTb B NpoekT KoHgurypartopa.

@ O6HoBneHue ecTpoeHHoro M0 “

ObHoBNEHMe BCTpoeHHOro MO 3aBepLueHo.
[1nA NpUMeHeHs M3MeHeHWiA HeoBxoaumo 3aHoBO A00aBWTL YCTPOViCTRA B
MpoeKT.

oK

PucyHok 6.11 — YBegomneHue o Heo6xoaMMocTu o6aBUTL Npudop
3aHOBO B MPOEKT

@
Ons nposepku Bepcun BcTpoeHHoro MO npubopa crnegyeT HaxaTb KHOMKY |1|
MUHdopmauma 06 yctponcTBe. OTKpoeTcs OKHO MHdopmMaLmm 06 yCTporcTBe.



6 Paboma c 10 Owen Configurator

WNrdopmaumsa 06 yctpoiictee EN
Ob6Las nHpopmaLmus O6HOBUTH
Vms KTR121
Anropumm Ne 0110
Bepcus anroputia 402

PucyHok 6.12 — OkHo nHdopmaLmmu o Bepcumn BcTpoeHHoro MO

6.4 HacTtpoiika yacoB
Yacbl npnbopa MoxHO HacTpouTb B KoHdurypatope unm n3 CUCTEMHOIO MEHIO.

4 06 ycTpoiicTee
b MapameTpol 3kpana
4 Yacwl

Yachl peanbHOro BpeMeHn 10.08.2017 0:00:00 v

6.5 OTcnexunBaHue NapameTpoB

B KoHdurypatope MOXHO NpocMaTpuBaTb M3MeHeHVe NapamMeTpoB B pexume
pearibHOro BpEMEHM.

[ns otcnexmnBaHus napameTpoB crieayer:

e
1. HaxaTb KHOMKy E '\ OT1cnexuBaHue napamMeTpoB.
2. TlosABUTCSA OKHO CO CAMCKOM napamMeTpoB.

PucyHok 6.13 — Yachbl peanbHOro BpemMeHu

Yacbl MOXHO HacTpouTb B BeTke O6 ycTponcTtBe/Machkl B Cnvcke napameTpoB

yctponctBa wnm un3 mMeHwo KoHdurypatopa. [locne Haxatusi KHOMKM
HactpouTb Yachkl NOSABUTCA MEHIO (CM. PUCYHOK HUXE).

@ Hactpoiika yacos

Texywee sHaUeHWE YACOB YCTPONCTEE:

lata:

4 Degpans 2021 »

Mu Br Cp Ur NMr C6 Bc

> o e e

25 26 27 28 29 30 3
1 3 4 35 7
8 9 10 11 12 13 14
15 16 17 18 19 20 21

22 23 24 25 26 27 28

<»

0:54:54

[ YcTaHoBMTE ABTY M EPEMA KOMNBIOTEDA

3anucate 3HaueHUA Ommena

PucyHok 6.14 — MeHI0 HacTpPOMKM 4YacoB

[lns HacTpoKikK Yacos crenyer:
1. BblbpaTb AaTty ¢ NOMOLLLIO KaneHaaps.

2. Bsectn Bpems B none 4acoB Mnv BOCMOMb30BaATLCSA KHOMKOM YCTaHOBUTbL
AaTy n BpemMs KoMmnbroTtepa.

3. HaxaTb kHoMKy 3anucaTb 3Ha4YeHUS.

@ OTcnexxveanve napamMeTpoB = [ “
MepeTaHnTe CHOA3 MEILKOM 3aroA0E0K KONOHKM ANA TRYNNAPOEKN AaHHBIX N0 Hel

MapameTp 3Havenue Yerpoiicteo

Komanga Ha sanyck Cron w| KTP-121.24.01.10 (Bepcur 2.07) Agpec: 16 (COMT) *
Kog CoCTOAHMA CHCTEM KTP-121.24.01.10 (Bepcwur 2.07) Aapec: 16 (COMT)
Koa cocTosHuA KoTAoBoro Hacoca N21 KTP-121.24.01.10 (Bepcwr 2.07) Aapec: 16 (COMT)
Kog cocToaHua koTaoBoro Hacoca N22 KTP-121.24.01.10 (Bepcwur 2.07) Aapec: 16 (COMT)
Buixogras MowHOCTS ropenkw (mog) 0 KTP-121.24.01.10 (Bepcus 2.07) Anpec: 16 (COMT)
Chpoc asapuid ChpocnTe KTP-121.24.01.10 (Bepcwr 2.07) Aapec: 16 (COMT)
Temnepatypa NpAMo#A B0AbI KTP-121.24.01.10 (Bepcwr 2.07) Aapec: 16 (COMT)
Temnepatypa cBpaTHoii Eofel KTP-121.24.01.10 (Bepcwur 2.07) Aapec: 16 (COMT)
[laeneHwe npaMoid Boakl KTP-121.24,01.10 (Bepcur 2.07) Agpec: 16 (COMT)
Temnepatypa yXoAALWMY rasoE KTP-121.24.01.10 (Bepcwur 2.07) Aapec: 16 (COMT)
Pazpemerue KTP-121.24,01.10 (Bepcur 2.07) Agpec: 16 (COMT)
MpoTok uepes KoTen KTP-121.24.01.10 (Bepcwur 2.07) Aapec: 16 (COMT)
ApapuiiHan KHOMKa KTP-121.24.01.10 (Bepcur 2.07) Agpec: 16 (COMT)
Cerzk c MPM (QBwexoTensHLpe 3E3pUM) KTP-121.24.01.10 (Bepcun 2.07) Agpec: 16 (COMT)
Moxap KTP-121.24.01.10 (Bepcwms 2.07) Agpec: 16 (COMT)
Oxpana KTP-121.24.01.10 (Bepcun 2.07) Agpec: 16 (COMT)
Oasnexwe raza KTP-121.24.01.10 (Bepcwms 2.07) Agpec: 16 (COMT)
3arasosannocte CO KTP-121.24.01.10 (Bepcus 2.07) Anpec: 16 (COMT)
arazsoeannocte CH KTP-121.24.01.10 (Bepcwms 2.07) Agpec: 16 (COMT)
Homep 3anucK B 3kypHane 1 KTP-121.24.01.10 (Bepcwr 2.07) Aapec: 16 (COMT)
Bug asapum KTP-121.24.01.10 (Bepcwms 2.07) Agpec: 16 (COMT)
Chpoc xypHana asapwii Her ¥| KTP-121.24.01.10 (Bepcun 2.07) Agpec: 16 (COMT)
Pexarm TecTa enixogos He akrueen w| KTP-121.24.01.10 (Bepcun 2.07) Agpec: 16 (COMT)

PucyHok 6.15 — OKHO oTcnexuBaHus napamMeTpoB



7 MoHmax u nodkro4yeHue

6.6 3arpy3ka koHcurypauum B npubop

Ona 3arpyskum KoHdurypauum (M3MeHeHHbIX napamMeTpoB) B npubop creayet

HaXaTb KHOMKY L 3anucarb 3Ha4YeHus 1nm LLENKHYTb npaBon KHOMKOW MbILLN
Ha 3Hau4ke rlle6opa n B nodsmBLLUEMCA MEHIO Bbl6paTb NYHKT «3anucatb
3Ha4YeHnA».

Wma 3HaueHne

KTP-121.24.01.10[M02]

Apnpec: 16 (COM9) b Tun Cxembl

MpouwnTate 3HaUeHNs F5

3anucaTth 3HaUEHUA Fb

& 3anu1cb M3MEHEHHbIX 3HAUEHWI NapaMeTPOB B BLIGPaHHbIE YCTPOHCTBa

)

-

AL

|: 3anucaTtb 3HaueHus (F6)

O

L= OBHOBMTE HENEED NADAMETDOR
=+ O6HOBUTb AepeBo NapaMeTpos

Q M3menuTb Mma ycTpoidcTea

PucyHok 6.16 — KoHTeKCTHOEe MeHIo

7 MoHTax n noaknroyeHue

7.1 YcTaHOBKa

A\

A\

15

OMNACHOCTb

MNMocne pacnakoBku npubopa cnegyet y6eamTbCs B OTCYTCTBUM
noBpeXaeHni, NoNyYeHHbIX BO BPEMS TPaHCMOPTUPOBKX. TwaTtensHo
OCMOTPETb NPUOOP Ha HaNUune BMATKH, TPELUMH U APYTMX MEXaHUYECKUX
nedeKToB.

OMNACHOCTb

Ecnv npnbop Haxoguncs anvtensHoe BpeMs npy Temneparype Hike
MuHyc 20 °C, To nepep BKNOYEHMEM 1 HaYanom paboT cnegyer ero
BblaepaTb B NOMELLEeHMN C TemnepaTtypon paboyero AnanasoHa He
meHee 30 MUHYT. 3TO HeobxoaMMmo ANs NpefoTBpaLLeHns 0bpa3oBaHNs
KoHAeHcaTa BHyTpu npubopa.

OMNACHOCTb

Mpy MOHTaXxe ncnonb3ynTe cpeacTea HAMBUAYaNbLHON 3aLMThI
(onanekTpuyeckne nepyaTtku, obyBb) U cneLmnanbHbI ANeKTPOMOHTaXHbIN
WHCTPYMEHT € nsonupyoLwimmm ceoncteamm go 1000 B. Bo Bpems
yCTaHOBKM npubopa Heobxoamnmo cobnogaTte Mepbl 6€30MacHOCTH,
onucaHHble B pasaene 3. Npubop cnegyet MOHTUPOBATL B LUKaQY,
KOHCTPYKLMS KOTOPOro obecnevvBaeT 3alLmTy OT Bnaru, nbiin u
NMOCTOPOHHUX NPEAMETOB.

BHUMAHUE
3anpeLyaeTcs NoAKoYaTh NMTaHNe Kakux-nnbo YCTPOMCTB K CETEBbLIM
KOHTakTam npubopa.

J [ i
OOOO O | i

45
9

123 58
PucyHok 7.1 — FTaGapuTHbIN YepTex npudopa




7 MoHmax u nodkro4yeHue

3. CHsatb npmnbop c DIN-peliku:

* MMoTAHyTb Ha ceb6s HMXKHIOK YacTb npubopa ot DIN-penkn,
ocBobOXAAA HUXKHWI 3aLen.

* MMogHATbL Npubop BBEpX, CHMMAs BEPXHUI 3aLlern C BEPXHEro
kpasa DIN-periku.

+ AKKypaTHO yaanutb npubop, n3terasa yoapos 1 MexaHU4eCcKnx
NoBpEXAEHWI Kopryca.

1) 2) 3)
PucyHok 7.2 — MoHTaX 1 AeMOHTax npubopa
[na moHTaxa npmnbopa Ha DIN-pevike cnepnyert:

1. ToarotoBuTb Ha DIN-pelike MecTo Aons ycTaHOBKM Npubopa B
COOTBETCTBMM C pa3mepamu npubopa (CM. pUcyHok 7.1).

2. BcraBuB 0TBEPTKY B NPOYLLMHY, OTTAHYTb 3aLLENKy (CM. pUCyHOK 7.2, 1).

3. Mpwxatb npubop k DIN-perike (cM. pucyHok 7.2, 2). OTBEpTKOW BEPHYTb
3aLLenKy B UICXOAHOE NOMoXeHWe (CM. PUCYHOK 7.2, 3)

4. CMOHTMpOBaTb BHELUHNEe yCTpOVICTBa C NMOMOLLIbIO OTBETHbIX KITEMMHUKOB
M3 KOMMJEeKTa NOCTaBKW.

Ins npemoHTaxa npmnbopa ¢ DIN-peliku cnenyer:

1 PucyHok 7.3 — OTcoeguHeHUe CbeMHbIX YacTen KInemMm

BHUMAHUE

A Mpn gemoHTaxe npubopa crnegyet cobritogaTs Mepbl
6Ge3onacHOCTV 1 MCMONb30BaTb CpeacTBa UHAMBMAYANbHON
3awWmThl (HanpMMep, AM3NEeKTPUYECKUE nepyaTkm).

OTKNIOYUTb NUTAHNE U OTCOeANHEHUTb KITEMMHUKMN

* lMonHocTbI 06€eCTOUUTL NPUBOP U CBA3AHHBIE C HUM
YCTPOMCTBA, OTKIMIOYMB NUTaHKE.

+ OTCOeANHUTb CbEMHbIE YacTu KIeMMHUKOB OT npubopa,
npeasapuTenbLHO NOMETUB NpoBoAa AN NOCNeAyYHOLLEro
NOAKINIOYEHMS (CM. PUCYHOK 7.3).

+ O6ecneunTb Ge3onacHoe pacnonoxeHne NnpoBoAoOB, 4TOObI
n3bexarb 1x cnyqaﬁHoro 3aMbIKaHUA UMK NoBpeXaeHnAa.

2. OTxaTb 3allernky:

« BcTaBUTb OTBEpPTKYC NOCKAM LUMMLEM B NMPOYLUMHY 3allenky Ha
HWKHE CTopoHe npubopa.

*  OCTOpOXHO OTXaTb 3allenKy BHU3, 0CBOOOXAAs KpenneHue
npunbopa Ha DIN-pelike

16



7 MoHmax u nodkro4yeHue

7.2 O6wan cxema noaKnOYeHUs

BHUMAHUE
A HecobniogeHne nonsapHOCTY NOAKNIOYEHNSA TOKOBbIX AAaTYMKOB (Hanpumep, 4aT4YMKOB C BbIXOAHbLIM curHanom 4...20 MA) MOXET NPUBECTM K NOBPEXAEHWIO BXOL40B
npubopa. Mpu NogKMYEHUN BHUMATENBHO CNeA0BaTh 3NIEKTPUYECKON CXeMe 1 cobnogaTh NONAPHOCTb.

BHelHne coeguHeHns OOMKHbI BbINOSTHATLCA nposogamMmn ce4vyeHunem He oonee 0,75 mm2, [0na MHOroOXunbHbIX npoBoaoB pekomMeHOyeTcA UCNonb3oBaTb KabernbHble
HaKOHEeYHMKN ans obecnedeHnsa HagexXHoOro KoHTakTa u npenoTBpalleHnda NoBpeXaeHna XK.

Kn P————————— -
co— o -/~220 B —l&— —"— 3akp. K3P!
ftakne 545 2008 DO1|/ 1 i |
KOHTpomnnepa — +eo— 08 D02 +\:_ _®H_PLl |
" OTKp |
3 ot = 7)) S
—- ~—{DI1 — ) . openka_
B4 DO3 |/ | k(K2 1.1 |
ity L DO4| LI HH ks KU
o - R
HK1 " AT,
S3 - curHan asapum ropenku kotna (HO) n — oow.2 DO5 )—_—®—>—°~220 5 ! K1Ur]|
CUrHan paspeLueHmnsi paboTbl ropernkm ABapUIHbIiA OCTaHOBIE_ DI5 | — ! To|!
kotna (H3); FS | a DO6 ||| C A
B4 - noaTBepXaeH1e po3xura roperku Kotra; Crapt/Cron DI HK2 | K3 | © T—B:
PDS - parunk nepenaia faBneHus; ~—DI7 — K1 L
PS - perie AaBreHus B KOTNE; Copoc L DIS | DO7 )—_—D—p—a i
FS - pene npoToka BoAbl Yepes KoTen; — J2208B K1 J12]
Pn - gatuuk Aasnenus Bofbl B Nofatollem Tpybonposoae; Al — DO8| L] | T |
Tn - faTumK TemnepaTypel B nofawlem Tpyborposoge; TN o631 _®_ ! 6]
To6 - patumk Temnepatypsl B 06paTHOM Tpy6ONpoBoaE; To6 — S As. 001y L R4
Tyr - AaTYMK TEMNEPaTypbl YXOASALVX ra308; A2 — 3 A :><><><><B ceb | To]|
K - knanaH npotoka; BN Pn 3 B RS-485 : K3{7 !
HPLI - Hacoc peLvpkynaLyK; 24B + —@— Al3 — o L.
HK 1,2 - Hacoc koTrogoi 1, 2; - o6wd | = A
K1 - K3 - npomexyTouHble pene; Tyr v | § :><><><><B Cetb
T1T2 - 3anpoc Ha POIKUT FOPerKM; A B k KTP-121.02.41
T6T7 - nepBas CTyneHb ropenkiu; " o
T6T8 - BTOpas CTyneHb ropernku; EM 24 B*
T6T7T8 - MogynAuMs ropesnku; -
TOT1 - TpetbA CyneHs roperki BIM 24B* - ecTb TONLKO Yy Moancukauvm KTP-121.220.01.10

PucyHok 7.4 — Cxema noakntoveHus
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7 MoHmax u nodkro4yeHue

@ NPEAYNPEXOEHUE

HanpsxeHve nutaHusa npubopa AOMKHO COOTBETCTBOBATL HANPSPKEHUIO, MCMOMb3yeMOMY Ha AUCKPETHbIX Bxoaax. [Mpu paboTe npubopa B CETU NOCTOSIHHOTO
HanpshxeHnst HoMMHanoM 24 B 3anpellaetcs HanpsiMyto NOAKIOYATb CUrHanbl nepeMeHHoro HanpsbxkeHns 230 B k guckpeTHbIM Bxogam. B aTom cniyvae
HeobxoaMMo NCNonb30oBaTb NMPOMEXYTOYHbIE pene Arsi ranbBaHUYeCcKon pa3Bsskv 1 6e3onacHoro ynpasneHns Bxogamm npubopa.

+ | |[TIPUMEYHAHUE
1 | |B kayecTBe UCTOYHMKA CUrHaNa aBapuUiHOTO OCTaHOBA KOTENbHOM MOTYT UCMOML30BaTLCS:

* BHelwHAA aBapuiiHas KHoMkKa (KHOMKa aBapuiiHOrO OCTaHOBa KOTENbHOW).

» CwurHanbl o6ueKkoTeNnbHbIX aBapui, Taknx Kak «loxapy, «3arasoBaHHOCTb» U Apyrue. MpumedyaHune: CurHarnbl aBapuii MOTyT ObITb NOAKITIOYEHbI
napannernbHo Ana obecneyeHnss MakcumarnbHoi 6esonacHocTy. MNoapobHas cxema NodKnioYeHUs NpeacTasneHa B pasgene 7.2.

@ NPEAYNPEXOEHNE

KoHTakTbl BHeLwHen kHonkn «CtapT/CTon» JOMKHbI ObITh huKCHMpyeMbIMU (C camodumKkcaumnent). OTO O3HaYaeT, YTO MPU HaXKaTUKM KHOMKa OCTAETCS B HAXKaToM
NonoXeHUn A0 ee py4YHOro Bo3BpaTta B UICXOAHOE COCTOsIHME. MIcnonb3oBaHne KHONOK MIHOBEHHOIo AencTBus (6e3 doukcaumm) HegonycTUMO, Tak Kak 3TO MOXET
NMPUBECTU K HEKOPPEKTHOW paboTe CMCTEMbI, B TOM Y/CIe CUCTEME aBapUNHOTO OCTaHOBA.

[MprMepbl NoAKoYeHnsa ropenok npeacTasnexsl B [NpunoxeHnn MNprmepbl NOAKTIOYEHU.

[lns fONONHMTENBHOTO KOHTPOMS aBapuii crieayeT NOAKMIYUTL Moadynb paclunpeHust NPM.

Kk KTP-121
D MNoxap
MutaHue -e- -IN SPI - |DO1 )___(X)__“~
Moyns 24 B, ,_~2208B L b ~220Bwunn 24 B
o DO2| L] —X)—¢ | Banom (oxpaHa)
.1 f—
Moxa [aeneHue rasa
.—le *ap DIt DO3 |/ 1 2 He HopmMa
$ 00~ o |- gl
[ Prmin D04\ | R [laBneHue TennoHocuTens
Prmax | DI3 He Hopma
Moxap - curHan ot gaTumka noxapHoi 6esonacHoctu (H3); | | D4 - DO5|/ ]| _‘®—‘ Co
B3nom - curHan ot JaTumka NpOHUKHOBEHMS B NOMELLEHNE 2 -
koTenbHoi (H3); co W2 DO6 |\ R CH
Pr min - pene MuHnManbHoro AasneHns rasa (H3); T'¥ DI5S |-
Pr max - pene makcumanbHoro aasnenus rasa (H3); FK—]¥ D6 (—
CO - gatumk 3arasoBaHHOCTH yrapHbIM rasom Il nopor (H3), L———~p;7
CH - gatunk 3arazoBaHHocTv MeTaH Il mopor (H3); DI8

'K - curHan obpatHoli ¢Bsa3n razosoro knanaxa (HO)
PucyHok 7.5 — Cxema nogkntoyeHus k NMPM curHanoB obuekoTenbHbIX aBapum

@ NPEAYNPEXOEHUE

HanpsxeHve nutaHusa npubopa AOMKHO COOTBETCTBOBATL HANPSPKEHUIO, MCMOMb3yeMOMY Ha AUCKPETHbIX Bxoaax. [Mpu paboTe npubopa B CETU NOCTOSIHHOTO
HanpshxeHnst HoMMHanoM 24 B 3anpellaetcs HanpsiMyto NOAKIOYATb CUrHarnbl nepeMeHHoro HanpsbkeHns 230 B k guckpeTHsIM Bxogam. B aTom cnyvae
HeobxoaMMo NCNoNb30BaTb NMPOMEXYTOYHbIE pene Arsi ranbBaHUYeCKon pa3Bsskv 1 6e3onacHoro ynpaeneHns Bxogamm npubopa.
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7 MoHmax u nodkro4yeHue

7.2.1 PekomeHgaumm no nogknoYeHno

OunckpeTHble BXoabl

@ NPEOQYNPEXOEHUE
MogkntoyeHne curHanos HanpsixeHns 230 B nepemeHHOro Toka k AUCKpeTHbIM BXoaam npubopa, paboTatoLlero ot 24 B nocTosiHHOro Toka, 6e3 Ncnonb3oBaHus
NPOMEXYTOUHLIX pesie 3anpeLLeHo.
« YGeouTbes, YTO HaMpsPKEHWE CUTHAMNOB Ha AMCKPETHbIX BXOA4aX COOTBETCTBYET HaNpskeHUo NuTaHus npubopa.

» Ecnu Heobxogumo, To cnegyet ncnornb3oBatb NPOMEXYTOYHbIE pene A4 cornacoBaHUA Haﬂpﬂ)KQHMVI n obecneyveHuns ranbBaHNYEeCKON Pa3BA3KN.
AHanoroBble BXoabl

@ NPEAYNPEXOEHNE

He npeBbllaTh 4ONYCTVMblE 3HAYEHUSI BXOAHbIX CUrHAroB, yKa3aHHbIX B TEXHUYECKMX XapakTepucTukax npubopa.
+ [Mpw nogkntoYeHUN TOKOBbIX 4ATYMKOB CrieayeT CTporo cobniofaTth NonspHOCTb.

+ CrniegyeT Mcnonb30oBaTh 3KpaHMpOBaHHbIE kKabenu Ans NpeaoTBpaLleHnst BINSHUSA 3N1EKTPOMAarHMTHbIX MOMEX.
MpoBoaa u kabenu

+ [lpoknagpiBaTb CUrHarnbHbIE U CUIOBbIE kKabenu cnegyeT oTAenbHO BO n3bexaHne HaBOAOK.

» Cnienyet n3berartb OCTpbIX N3rMOOB U HATSHKEHUS NPOBOAOB.

+ Cnepnyet obecneunTb HageXHy UKCaLnio NPOBOAOB B KITEMMHbIX COEANHEHUSIX.
O6wme pekomeHgaLun

* Bce MoHTaxHble paboTbl crieqyeT NPOBOAMTL NPU OTKIMFOYEHHOM MUTaHUKM Npubopa U BHELUHNX YCTPOWCTB.

» Cnepyet cobntogatbe Mepbl 6e30nacHoCTy.

+ Cnepyet ncnonb3oBaTh CPeACTBa MHANBMOYAIbHON 3aLUMTLI.

Ecnu ocTanuce Bonpockl, TO crieayeT o6paTtUTLCs B TEXNoaaepX Ky support@owen.ru.
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8 Nndukayus u ynpaeneHue

8 Unpaukauusa u ynpaBneHuve
8.1 OCHOBHbI€ 3NeMeHTbI ynpaBneHus

ESC
Paﬁog gaapm
ALT || R || ¥ | |SEL OK

PucyHok 8.1 — JlnyeBas naHenb npubopa

Ta6nuua 8.1 — HasHayeHne KHONokK

KHonka Ha3HauveHue
CwmeLleHve Bugmmon obnactuy BBepx. [epemelleHne no
NMyHKTaM MEHI0 BBEPX
CwmelleHue Buaumon obnactu BHM3. [epemelleHue no
NyHKTaM MEHI0 BHU3
Mcnonb3ayetcs B koMGUHaUMSIX C ApYruMuy kHomkamu. Mpu
yaepxaHum 6onee 6 cekyHa — Nepexod B CUCTEMHOE MEHI0
SEL Beibop napameTtpa. [Mepexon k pegakTupoBaHuio
BbIGpaHHOro napamertpa
CoxpaHeHne n3sMeHEHHOro 3HadeHust. MoaTeepxxaeHne
BBOZA
ESC Bbixoa/oTmeHa. OTMeHa BBEAEHHOIO 3HAYEHMWS U BbIXOL,
13 TeKyLLero MeHto 6e3 coxpaHeHusi UsmeHeHun. Mpu
yaepxaHun 6onee 6 cekyHa — BbIXOA, U3 CUCTEMHOTO MEHIO
1 BO3BpaT Ha [MaBHbIN 3KpaH

Tabnuua 8.2 — HasHauyeHne cBeTOAMOOOB

Pexunm CseTtoguop «Pabora» Csetoauop «ABapus»
Pexxum Cton — —
Pexwum Pabota CeeTuTes —
TecTt Bx/Bbix — MwraeT c nepuogom 2 ¢
ABapwus kputuyeckas (cm. — Ceetutcs
Tabnuyy 11.1)
ABapus He kpuTU4eckas (CM. CeTtutcs Mwraet ¢ nepuogom 1 ¢

Tabnuuy 11.1)

Ha nuueBoli naHenn npubopa pacnonoXeHbl ANeMeHTbl MHAVKALUK U yNpaBneHus
(cm. pucyHok 8.1):

» [BYXCTpOuHbIN WecTHaguaTupaspagHoii KK (kugkokpuctannmyeckui
NHOMKaTOP) ANst oToOpaxxeHnsa uHopmaumm o pabote npubopa,
napameTpPOB 1 MEHIO HACTPOEK.
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- [Ba cBeToguoaa:

— 3eneHbI cBETOOMOL — NMHAUKATOP HOpManbHOW paboTel Npnbopa
(MUTaHWe BKITOYEHO, HET aBapun).

- KpaCHbIVI cBeToanog — nHaunkKartop aBapVIIZHOI'O COCTOAHUA Unn
HencnpasHOCTU.

+ LllecTb KHOMOK — NpeaHa3HayYeHbl AN HaBuraummn No MeHo npubopa u
penakTMpoBaHWS 3Ha4YEHWIN NapamMeTPOB.

Mopsaok pegakTMpoBaHMS 3HaYEHU NapaMeTpoB:
1. BblbpaTb HyXHbIN NapameTp:

AS NA
+  C NoMOLLbIO KHOMOK n B [N1A NepeMeLLEHNs Mo MEHIo 1
novcka Heo6xoauMoro napameTpa.

« Haxatuem kHomkw ISEL BblOpaTh HY>XHbI NapameTp. BbibpaHHbIn
napameTp Ha4yHeT MUraTb, YKa3biBasi Ha BO3MOXHOCTb €ro
penaKkTMpOBaHus.

2. W3meHuTb 3HaYeHue napametpa:

A N
*  Haxatnamm KHonok n M3MEHUTb 3Ha4YeHne napameTpa.

« NSt usmeHeHUs: pegakTpyemMoro paspsiga YMcrioBoro
napameTpa:

— HaxaTtb 1 yaepuBaTb KHOTKY

— HaxaTtb KHOMKy ,u.nﬂ nepexopa k 6onee ctaplemMy paspsay
nnm Ans nepexopa k 6onee mnagwemy paspsgay.

— OTnycTuTb KHOMKY

3. [nda coxpaHeHWsi UBMEHEHWIA:

+ [Inga coxpaHeHus BBEAEHHOMO 3HAYEHUsI HaXaTb KHOMKY
+ [Inga coxpaHeHus BBEAEHHOMO 3HAYEHUs U nepexoaa K
crnepyloLeMy napaMeTpy HaxaTb KHOMKY
4. [1ns OTMeHbl BBEAEHHOIO 3HAYEHNS U BbiXO4a U3 pexnva

penakTMPOBaHWS HaxaTb KHOMKY ESC) 1smenenms He OyayT COXpaHeHbl, 1
napameTp BEPHETCSH K NpeAblayLLEMY 3HAYEHUIO.

Kom6uHaumm kHonok
+ Mepexopn c MMaBHOro akpaHa B pasaen «MeHo».
+ Mepexopn c MaBHOro akpaHa B pasaern «ABapumn».
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A
+ / M3meHeHne pegaktupyemoro paspsga (Bbille WUnu HUxe) npu
paboTe ¢ YMCcrnoBbIMU NapameTpamu.

HdononHuTtenbHble hyHKLUM

Mepexoa B CUCTEMHOE MEHIO: HaXaTb W yAepXXnBaTb KHOMKY Gonee 6 cekyHA.
Bbixog U3 CUCTEMHOMO MEHIO M BO3BPAT Ha [MaBHbIV 3KpaH: HaXxaTb U yaepXueatb
KHOMKY bonee 6 cekyHA.

NMPUMEYAHUE
II' BbicTpbIn gocTyn
Vcnonb3oBaHre kKoMOUHALMI KHOMOK NO3BONSET ObICTPO NEPEXOanTh K
OCHOBHbIM pa3genam 6e3 HeoBXoaNMOCTU HaBUraLmm No MeHH.
CucrtemMHoe MeHK
B cucteMHOM MeHI0 OCTYMNHbI AONOMHUTENbHbIE HACTPONKM NpMbopa.
M3meHeHne HekoTopbIx HAacTpoek B CUCTEMHOM MEHIO MOXET NPUBECTM K
YacTu4yHomn HepaboTocnocobHocTH Npubopa.
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8.2 NaBHbIN 3KpaH
Tabnuua 8.3 — MMaBHbIN 3KpaH (CTyneH4YaTas roperka)

OKkpaH Onwucanue

Pexum paboTbl 1 TekyLLasi UIAMEPEHHasi TeMnepaTypa nogaym, °C

TemnepaTypHbIA Anana3oH perynupoBaHus, °C

Bpems oo nogkntouyeHUA/OTKNIOYEHNUA CTyNeHn/koTna, CekyHa,

Bpems ctabunusauum — 3agepxka pacyéta uHTerpana Ha
NOAKINIOYEHNE/OTKINIoYEHNE CTYNEeHW/KOTNa, CEKyHA

MepekntoyeHune pexumos Myck/CTon N MHAVKALNA HAaNUYNs NCTOYHMKA
BHELLUHEro ynpaeneHus BHew™*

Tekyllas TemnepaTtypa TennoHocutens B obpaTtHom TpyGonpoBoae,
°C

TekylLee AaBneHWe TENNOHOCUTENSA B Nogalolem TpyéonpoBoge,
Bap

TekyLas Temnepatypa yxoaswmx ra3oB B AbiMoxode kotna, °C

[na nepexoaa K MeH0 « ABapumn» HaxaTb COYeTaHue Knasumil +
[ns nepexofa B «MeHI0» K MEHIO HaXaTb CoYeTaHUe KnaBuLL +

NPEAYNPEXOEHWE

KomaHgbl 3anycka u octaHoBa anroputma, nogaHHble C rnaBHOro akpaHa
nNpmbopa u ¢ BHELLHEN KHOMKW, paboTatoT No NpMopuTETY NocreaHen
BbINONIHEHHOM KOMaHAbl. OgHako B cnydae cbpoca nutaHusa npmubop
nepexoauT B PEXNUM, KOTOPLI ONpeaenéH NonoXXeHnem BHELLHEN KHOMKN
ynpaenexuns Ctapt/Cron.

®

Ha rnaBHoM a3kpaHe npubopa oTobpaxaeTcsa BcsS Heobxogumas gns paboTbl
MHopMauma. na npocmoTpa Bcen MHpopMaumm Ha aucnnee criegyer MeHsTb

~ A o
MONOXeHne CTPOK WMHAMKAUMM HaxaTuem KHOI'IOK n . BHewHun Bug
rMmaBHOro aKpaHa npeacrasneH B Tabnvuax 8.3 n 8.4.

NMPUMEYAHUE
|I| * MapaMeTpbl 0TOGpaXkaloTCs nooyYepenHo, 3aMeHsIst Apyr Apyra, B
3aBNCMMOCTU OT TEKYLLIEro COCTOAAHMSA cucTeMbl. Hanpumep, npu paboTe
KoTna oToGpaXkaeTcs Tekyllasi TemnepaTypa, AaBneHne, COCTosIHME
ropersku u gpyrue napameTpbi.

Tabnuua 8.4 — MMaBHbIN 3KpaH (MogyNMpyemMas ropenka)
OnwucaHue

KpaH
Trip &

Pexxvm paboTbl 1 TekyLias usMepeHHasi Temneparypa nogauu, °C

YcTaBka perynupoBaHus

Texywas mowHocTs MNO-perynsatopa

MepeknioveHuns pexxumos Myck/CTon u MHAMKALWA HanNM4mMsa UCTOYHMKA
BHeLLHero ynpasnexHus Brew
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MpogomkeHue Tabnuubl 8.4

MpoaomkeHue Tabnuubl 8.5

OnucaHue

Bupg

OnucaHune

TekyLuiee faBneHve TeNnoHocUTeNs B nogatoLiem TpyGonposoae, 6ap

TekyLLasa TemnepaTtypa TennoHocuTens B obpatHom Tpybonposoae, °C

Tekyllas TemnepaTtypa yXoAsiLLmuxX rasoB B AbiMoxoae kotna, °C

[nsi nepexofia K MeHio «ABapun» HaxaTb coueTanme knasuiu (AT +
[nsi Bo3BpaLLeHus B «MeHIo» HaxxaTb CoMeTaHue KrnaBuLL +

Ecnun He ucnonb3yetcsa perynupoBaHue obpaTHOM Boabl UMM KOHTPOMb AABIEHNS,
TO BMECTO M3MepeHHbIX 3HaYeHW Ha NaBHOM 3KpaHe OydeT oTobpaxaTbes

coobueHne "OTKN", ykasbiBaloLwee Ha TO, YTO OYHKUUS HE aKTMBUPOBaHa.

(D NPEAYNPEXOEHUE

** Pexum «BHew» akTUBMPYETCA aBTOMAaTUYECKM U yKa3blBaET, YTO
npmnbop HaxoauTcsa nog ynpaBneHnemM kackagHoro koHTponnepa KTP-

121.02.41.

Tabnuua 8.5 — Pexxkum pabotbl/BapuaHTbl UHAUKaLUK

Bun

OnucaHue

3anyck KOTNOBbIX HACOCOB. AKTUBUPYETCS NPU BKITKOYEHUN HACOCOB
umpkynsiumm TennoHocutens. OxvaaHve NoaATBEPXKAEHUS 3anycka Yepes
natumkm PDS n FS

3anyck ropenku. lNoaaH 3anpoc Ha Po3Xur, OXUAaHWE NOATBEPXKAEHNS
Havana pabotbl ropenku (B4)

MnaBHbIN NporpeB xonoAHoro kotna. [MnasHoe yBenuyeHne
TemnepaTypbl Ans NpegoTBpaLleHns pe3kux nepenagos. Pa6ota no
BPEMEHW MK Mo Temneparype.

EETE

MporpeB ocTaHOBNEHHOrO KOTNa ANA 3awWuThbl OT 3aMep3aHus. Koten
3anyLLeH anropMTMOM XOMNOAHOrO Nycka Mo YCroBUIO 3aLUuTbl OT
3amep3aHus (cM. pasgen 10.9, «3awmTa ot 3amep3aHusay). Mo
OKOHYaHWM NporpeBa KOoTemn BO3BPALLAETCS B UCXOOHbIV PEXUM

Pa6oTa ropenku Ha nepBoi CTyneHu. BknioyeHne nepsom CTyneHu
roperikv 4nsa Hayana npouecca Harpeea

Pa6ota ropenku Ha BTOpOM CTyneHu. BknioyeHne BTOpPoW CTyneHn
ropernku Ans ycuneHus Harpesa

Pa6oTa ropenku Ha TpeTbel CTyneHu. BkrioueHre TpeTbel CTyneHn
roperky Ans MakcMmarnbHOro Harpesa

Mopaynupyemas ropernka B pabote. [TnaBHoe perynupoBaHue
MOLLHOCTM ropenku AN nogaepXaHna 3a4aHHon Temnepartypbl

Frgm o

Pa6ounit ocTaHOB ropernku npu usbbiTke Tenna. MNepexop K
MWUHUMAaTbHON MOLLIHOCTU C AarnbHENLINM OTKITIOYEHNEM roperku,
LMPKYNALMA NpoaosikaeTcst

Pexxum TecTupoBaHus. [Nposepka paboTbl BXOAOB 1 BbIXOAOB Npubopa
6e3 BNMAHMA Ha NpoLecc ynpasneHns

CurHanusaums o HeucnpaBHOCTU. [lanbHeliliee noBeaeHve
onpeaensercsa TMnom asapum (cM. Tabnuuy 11.3)
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OcTtaHoB KoTna. [1onHbIi ocTaHoB pa6OTbI CUCTEMbl BMeCTe C
LlVIpKyﬂSILl,I/IeIZ Nno KoMaHae OT KaCKkagHOro perynaropa unu npu n30bITke
Tenna

KoTen oTkntouyeH BHelluHen KHonkown Cton. Ynpasnexne
OCYLLECTBMSETCH B PYHYHOM pexumMe

Ona yoobctBa oTCnexuBaHus TeKyllero pexvuma paboTbl npubopa, uHAmKauus
«Pexunm paboTbl» UMeeT BapuaHTbl ykasaHHble B Tabnuue 8.5.
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8.3 CTpyKTypa MeHIo

2. YcraHoBuTb napametp «Hacocbl Kotn» Ha «HeT».

3. BepHutech B MeHo «HacTpowku». ObpaTtnte BHUMaHWE, YTO MYHKT
«Hacocbl KoTnoBble» 6onbLue He oTobpaxaeTcs.

8.4 O6wasn nHdopmauusa

Ta6bnuua 8.6 — MeHo/UHpopmauma/Obwan

OKkpaH

OnucaHue

o ALT |4|SEL
[ MaBHbIN 3KpaH l
=] S I
MeHio
—an1
. — p 3apaHve
—— bbicTpas HaCTpOVIKa YCTABOK PerynMpoBaHNs
M2 1
@_Hac_lTpOMKM Bbibop Tvna cxembl
— e B
A] UM CXxembl ynpaBnexus KOToM
(¥] 3apaHve napameTpoB
— -
Perynuposatve perynupoBaHns 1 ycTaBok
3agepxku cpabaTbiBaHms
— P o
3awpyra aBapui 1 UX yCTaBkm
- Hacoce ~4————p HacTpoiku KoTnoBbIX HACOCOB
KOTJIOBblE
| , Hacrpoikv perynupoBaHus
Pery””p'e T06p obpaTHom BoAb!
HacTpoiku napameTpoB TUMOB
— -
Bxogpl [1aT4MKOB
— [Napon <«————» 3apakue naponei 1,2, 3
— Cbpoc HacTpoeK ~-——» CBpoc HacTpoek Ha 3aBOACKME 3H-5
@Tem Bx/BblX <e——— 5 OTrnaaka aneMeHToB ynpasneHus
Asapuu B PY4YHOM pexume
— TeK. COCTOSIHNE ~a———— Tekyluve aBapuiiHble CUTyaLum -+
(¥] A - XypHan aBapwii: Ha3BaHWe, BPeMS
— ApPXUBHbI XYypHAS ~a— ’
WHchopmaLys MOSIBNEHNS W yCTPaHEHNs
VHdopmaums o npubope:
— Obljast <—————— jastiavenvte, Bepons, nata penusa
¥ CraTtmeTuka Bpems HapaboTky KoToB,

KONM4eCTBO 3aryCkoB KOTMOB
PucyHok 8.2 — Cxema nepexonoB No MEHIo
HacTtpoikn cuctemsbl

B pasgene «HacTpowku» JOCTYyNHbI pasnuyHble NapameTpbl Anst KoHUrypaumm
paboTtbl npubopa. B 3aBUCMMOCTM OT BbiOpaHHOro «Tuna cxembi», HEKOTOPbIE
MYHKTbI MOTYT ObITb CKPbITHI.

Mprmep HacTpomKu:
1. TepenTtn B pasgen «Tun cxembli».
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HaumeHoBaHve mogndukaumnm npubopa

Bepcusi nporpammHoro obecneyeHus

[HCR S A

[Nata penusa nporpammHoro o6ecrnedeHnst

HanmeHoBaHue mopudukauum npubopa, Bepcusi NporpaMMHoro obecrneveHms u
Aarta penvsa gocTynHbl B pasgene MeHo — UHdgopmauma — Ob6Lias.

NPEAYNPEXOEHWE
O6wasn nHpopmauus Heobxoanma ansa odpaLleHns B TEXHUYECKYHO

NOAAEPXKKY U NPOBEPKUN aKTyarnbHOCTU YCTaHOBMEHHOIO NPOrpamMMHOro
obecneveHus.

®

8.5 Copoc HacTpoek

Tabnuua 8.7 — MeHw/HacTpoiku/Copoc HacTpoek

OkpaH Onucanue Owvana3soH
Her,
CBpoc HacTPoeK Ha 3aBO/CKINE 3HAYEHNS! fa

MapameTpbl npuvbopa MOXHO BEpHYTb K 3aBOACKMM 3HAYEHUSIM C MOMOLLbLIO
KomaHabl COpoc HACTPOEK B MEHIO.

BHUMAHUE
[aHHasa KoMaHga He BNUAET Ha:

A\

Maponu;
MapameTpbl faTbl U BPEMEHY;
CeTeBble HaCTPOMKH.
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8.6 CeKkpeTHOCTb

Tabnuua 8.8 — CekpeTHOCTb

OkpaH OnucaHue

OO T b HaseaHue akpaHa

Maponb gocTtyna B MeHio «bbicTp.HacTporika»

@ Maponb goctyna B MeHto «HacTponku»

@ Maponbk gocTyna B MeHto «TecT Bx/Bbix»

Hoctyn k HacTpovikam CeKpeTHOCTb OCYLUECTBISETCS u4epes
Hactponku — CeKpeTHOCTb.

CD ‘I'IPEHYI'IPE)K,U,EHI/IE

Mo ymon4yaHuio Napornn He YCTaHOBMEHbI.

Maponu 6nokupyoT gocTyn:
* [laponb 1 — k rpynne BbicTp.HacTpoiika;
+ [laponb 2 — k rpynne Hactpoku;
* [aponb 3 — k rpynne Tect Bx/Bbix.
[ns c6bpoca naponew cnegyer:
* nepentn B MeHto npmbopa;
* HaxaTb KOMOWHALMIO KHOMOK ( + );
* HabpaTtb naponb 118 1 noaTeepanTb copoc.
Tak e ycTaHOBIEHbI Naponu:

* Ha cbpoc xypHarna aBapun — 741;
» cbpoc HacTpoek npubopa Ha 3aBoackne — 963.

MeHro
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9 Pexxunmbl paboTbl

9.1 Oowue cBeaeHns

Cron | Crapr 3 Pa6ora
- OTKnIOYeHe Bcex uenor- % — ) f:%ggg%s:lwﬁonaum
HUTENbHbLIX MEXaHU3MOB N Cron _ KOHTPOIHE aBapmﬁHux
cuTyauui
[Mepexoq,
BPYYHYHO
yepes MeHto Mo yctp. AsTO
Tecr
- YnpasneHue Bcemn Mepexog BpyUHYI0 Yepes MeHIo Asapus
UCNOMHUTENBHLIMU MeXa- % > - HOBe,quMe perynsaTtopa
HW3Mamu B Py4HOM pexume | B COOTBETCTBUU C aBapueit

PucyHok 9.1 — Cxema nepexonoB Mexay pexumamu

KoHTponnep nogaepXvMBaeT YeTbipe OCHOBHbIX pexuma:

Cron;
Pab6orTa;
Tecr;
ABapwus.
Pexum «Cton»:

OTKMNIOYEHbI BCEX UCMONTHUTENbHBIE MEXAHU3MBbI. KOHTpOJ‘IJ’Iep nepexogunt
B 3TOT P€XKUM Mo yMmon4aHUKo nocrie nogayvn NnuTaHuA.

Mepexopn B pexnm «PaboTa»: BPYYHYHO C [M1aBHOMO 3KpaHa C NOMOLLbHO
KomMaHabl «CTapT» Unm no BHELLHEN KOMaHAE.

MepexoA B pexum «TecT»: BPYUHYH YEPE3 MEHIO.
Pexum «PaboTta»:

KoHTponnep perynupyeT Temnepartypy noaadv u KOHTponupyet
aBapuiiHble cUTyaunn.

MNepexoa B pexum «CTon»: BO3MOXHO BPY4HYIO C MaBHOIo aKpaHa
yepes komaHay «CTon» Unu Mo BHeLLHEN KoMaHae.

Mepexopn B pexnm «ABapusi»: B aBTOMaTU4YECKOM peXMMe npu
BO3HUKHOBEHWUW aBapUNHOWN CUTYaLMK.

BosBpart B «Pabota» n3s «ABapusi»: BO3MOXEH aBTOMaTUYECKN Nnocne
yCTpaHeHuWs NpUYMHblI aBapun.

Pexum «TecT»:
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KOHTpOﬂﬂep ynpasndaeT BCeMU UCNOJNTHUTENTIbHbIMU MEeXaHn3MaMiu B
PYYHOM peXxume Ona nposeaeHmna TeCtTupoBaHnAa n ANarHOCTUKN.

Mepexoa B pexum «TecT» MOXHO TONbKO U3 pexxMmoB «CTon» 1nu
«ABapuA» BPYYHYIO Yepes MeHIo.

Mepexopn B pexnm «CTon»: BPyYHYIO Yepe3 MEHIO.
4. Pexnm «ABapusi»:

KoHTponnep nepexoauT B 3TOT PeXuM npu obHapy>KeHum
HewncnpaBHOCTW. [lencTBUS 3aBUCAT OT TUNa aBapumn.

Mepexon B pexuM «CToN»: BO3MOXEH aBTOMaTMYeCKM nocre
yCTpaHeH st MPUYKHbI aBapuun.

BosBpaT B «Pa6oTa»: aBTOMaTU4YeCK/ Nocrne yCTpaHeH s NpuymnHbl
aBapum.

Mepexopn B pexum «TecT»: BO3MOXEH BPYYHYIO YEPE3 MEHIO U TOMNbKO U3
COCTOSIHUA «ABapus».

9.2 Pexxum «CTton»

B pexume «Cton» npubop He nogaeT ynpaenswowmMe CcurHanbl Ha
WCMONHUTENbHbIE MEXaHW3Mbl, HO MPOOOIMKAET KOHTPONMPOBaTb HEKOTOpble
aBapuiiHble COCTOsHUSA Anst obecneyeHust 6esonacHocTn cuctembl. lNepeveHb
aBapui, KOHTPONUPYEMbIX B KaXXO0M pexnme, npuseneH B Tabnuue 11.3.

A BHUMAHUE

Bce HacTpolku npnbopa nepepn nycko-HanagouHblMu pabotamu criegyet
BbINOMHATL B pexvme «CTon», YToObl UCKINOYNTL CryyaliHyo nogady
ynpaenawLwmnx curHanos.

Mepexoa n3 pexuma «Cton» B pexum «PaboTtax:

« [Ins nepeBoaa npubopa B pexum «Pabotar» criefyeT NEPEKIOUNTL PEXUM
C rnaBHOro 3kpaHa (YnpaBneHue: Cton — Crapr).

+ 3anyck npubopa BO3MOXEH Takxke nogaveit KomaHabl No CETU UNn C
MOMOLLbIO BHELLHEN KHOMKM «CTapT».

Mepexoa n3 pexxuma «Pabota» o6paTtHoO B «CTon»:

+ [na nepeBoga npubopa B pexum «CTony» cneayet NepekniodnTb PEXUM C
rmaBHoro akpaHa (YnpaeneHue: Ctapt — Crton).

* OctaHoB Nnpubopa BO3MOXEH TakKe nogaden KoMmaHgbl Mo CETU UK C
NMOMOLL|bIO BHELLUHeW KHonkn «CTon».
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9.3 Pexxum «ABapusa»

Pexvnm «ABapusi» npegHasHadyeH Ans obecrneyeHus 6e30MacHOCTU KOTENbHOM.
[Mpy BO3HMKHOBEHWM HELUTATHOW CUTyauuu KOHTponnep QuKCupyeT npuynHy
aBapum 1 nogaeT aBapuUNHbIN CUrHan Ha AMCKpeTHbIN Bbixog DOS.

lMoBegeHne npubopa B 3TOM peXMME 3aBMCUT OT TUMNa aBapuv N YCTAHOBMEHHbIX
HacTpoek. [logpoBGHOCTM no peakuusam npubopa Ha pasnuyHble aBapuUnHbIe
cutyaumm cMm. B ctonbue «Peakuus npubopa» B Tabnuue 11.3.

9.4 Pexxum «PaboTta»
B pexunme «Pabota» npubop:
* Perynupyet Temnepartypy B nogaroLiem u obpaTtHom Tpyb6onpoBoae.

MopoepxuBaeT 3afaHHyIo TemnepaTtypy TENOHOCUTENS B NogatooLwem
TpybonpoBoge u MOXeT perynuposaTth TemnepaTypy 06paTHOn Boabl, ecrm
aTa PYHKUNS BKITIOYEHA B HACTPONKaXx;

« KoHTponupyet aBapuu koTna.

CJ'Iep,VIT 3a KpUTNU4eCKnMMun napameTpammn, TakuMmm Kak neperpeB, aBapus
ropernku, npesbilleHne gaBneHna TennoHocuTena n 1.4., ona
npenorTepalleHnd aBapMI?IHbIX CVITyaLI,I/IVI n CBOGBpeMeHHOIZ OCTaHOBKM
KoTna,

* YHpaB.ﬂﬂeT KOTNnoBbIMU HacoCaMu.

Bknioyaet v BbIKMtOYaeT HAcOChl AN LMPKYNSALUNM TENSIOHOCUTENS B
3aBMCMMOCTU OT TEKYLLUX YCIIOBMIN U HAacTpoek. MNogaepxmBaet HAaCTPONKY
pexuma paboTbl HACOCOB, BKMOYasA BO3MOXHbIV Nepexod Ha pe3epBHbIN
HacoC NMpw BbIXOA4E OCHOBHOIO 13 CTPOS (MPWU HaNM4Mmn gatyvka nepenaga
nasneHns — PDS vnu gatumka npotoka FS);

« KoHTponupyert o6liekoTenbHbIe aBapum.

Ecnu nogkntodeH mogynb paclwmpenns NMPM-1, To npubop moxeT
KOHTpOnuMpoBaTb 06LLeKoTeNbHbIE aBapuK, Takme kak curHansl «Moxap»,
«3aras3oBaHHOCTbY, «B3nom», BbICOKOE 1 HU3KOE JaBrieHne rasa, a
TakKe NonoxeHue rasoBoro knanaHa. AsapunHbie curHansl ot NMPM-1
MOryT BbITb NepefaHbl B LEHTParbHy0 CUCTEMY YNpaBneHns Ans
KoopanHauumn paboTbl BCeW KOTEMbHOM.
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9.5 Pexxum «TecT»

A BHUMAHUE

Pexum TecT npegHasHayeH onsi NpoBeAeHnst MycKoHanaaouHbix pabot. He

MpoaomkeHue Tabnuubl 9.1

OKpaH

OnucaHue

OwnanasoH

CurHan Ha BkrntoyeHne «Jlamna obLuen aBapum»

0 — He akTuBeH,

pPekoMeHOYETCA OCTaBIATbL KOHTPONNEep B peXxunme Tecta Oes3 KOHTpOI4A co 1 — AKTuBeH
CTOPOHbI Hanag4yuka, Tak Kak 3To MOXET NpmuBeCTu K NoBpeXxXaeHuto
o6opynoBaHus. DOvnckpeTHble Bxoab!
CwvrHan ropernku o BO3HUKHOBEHWUW aBapum 0 — Hopwma,
Pexum «TecT» ncnonb3yeTca anad: 1 — ABapusi
* MpoBepkKM paboToCNOCOOBHOCTM AUCKPETHLIX U aHANOroBbIX AAaTYMKOB, Curan Ha paspetlieHe paboTbl ropernku ?—ﬁBapMﬂ,
—Hopma
R .
MPOBEPKI BCTPOEHHLIX PEne, CwvrHan ropernkv o noaTeepxaeHun ee paboTbl 0 — Asapus,
¢  NpaBUINbHOCTU NOAKIMYEHUNA NCMONMHUTENbHbIX MEXaHNU3MOB. 1-Hopma
. CwrHan pene nepenafa AaBneHusi Ha rpynne 0 — Asapwsi,
Ans nepexopa B pexum «TecT» cnepyer: KOTMOBbIX HACOCOB LIMPKYNALUA 1-Hopma
1. TlepeBecTtu kOHTponnep B pexvum Cton, C NOMOLLBIO DI4: CvrHan pene AaBneHus kKotna 0 — ABapusi,
. . 1—-Hopma
BHeLLHen kHonkon CtapT/CTon unu yepe3 MeHto npubopa. —
KHonka «ABapuiiHbIN CTON» 0 — ABapwuis,
2. Tlepentn Ha akpaH TecT Bx/BbIx. 1—Hopwma
3. TepeBectn npnbop B pexxum TecT, BbIOpaB 3Ha4YeHne « AKTUBEH» CurHan pene npoToka TENNoHOCUTENSs 4epes koTen ?—ﬁzzmﬂ’
B napametpe Pexum (MeHio — HacTponku — TecT Bx/BbIx). - Kronka «CTapT/CTon» kotna 0— Cron,
1-Crapt
@ NPEOQYNPEXOEHUE _ P
Mepexon B pexum TecT BO3MOXEH TOMbKo 13 pexuma Cton. Kronka «C6poc asapuit» ‘1)— ggz"o"s’
Ta6nuua 9.1 — NMapameTpbl pexuma Tect AHanoroBbie BXogbl
OkpaH OnucaHue Avana3soH ALL Trips 68,3 °C TekyLlas Temnepatypa TennoHocuTens B nogatouyem | 0...500
TpybonpoBsoae
[leDexon B TECTOBBIN DEXUM Axtvsen. He axT Tekyllas Temnepatypa TennoHocutens B obpatHom | 0...500
pexon p ’ : Tpy6onpoBoae
AvckpeTHuie Buixoap! TekyLwiee AaBneHne TennoHocuTens B KOHType kotna | 0...100
CurHan «3akpbiTb» Ha K3P Temnepatypbl o6patHoin | 0 — He akTuBeH, TekylLas TeMNeparypa yxoasLLX ra3os 0..500

Boabl

1 — AKTUBEH

CurHan «oTkpbITb» Ha K3P Temnepatypbl obpaTtHon
Bogbl VU BknoumTb HAacoC peunpkynsaumm

0 — He akTuBeH,
1 — AKTUBEH

CurHan «3aKkpbITb» Ha CEPBONPUBOL FOPENKU UMK
BKIMIOYEHWE NEePBOI CTyNeHN

0 — He akTuBeH,
1 — AKTUBEH

[nsi nepexosa K CreaytoLLeMy MEHI0 HaxaTb
coueTaHve knasui (AT +

,D,I'IH BbIX04a N3 MEHI0 HaXaTb KHOMKY

Bbixoabl MPM guckp

CurHan «OTKPbITb» Ha cepBONpuUBOA4 ropenkun nnun
BKInO4YeHune BTOpOIZ CTyneHu

0 — He akTuBeH,
1 — AKTUBEH

CwurHan Ha BKIIOYEHUE nepBoOro KOTNOBOro Hacoca

0 — He aktuBeH,
1 — AKTUBEH

CurHan Ha BKIoYeHne BTOPOro KOTNoBOro Hacoca

0 — He akTuBeH,
1 — AKTUBEH

CurHan Ha PO3XUTI ropenkn

0 — He aktuBeH,
1 — AKTUBEH
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CwvrHan Ha BkrntoyeHue namnel «Moxap»

0 — He akTuBeH,

1 — AKTUBEH
CwurHan Ha BKroYeHne namnbl «Banom» 0 — He akTnBeH,

1 — AKTUBEH
CwvrHan Ha BkntodeHue namnbl «JasneHve raza He B | 0 — He akTuBeH,
HopMme» 1 — AKTUBEH

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

0 — He aktuBeH,
1 — AKTUBEH

CwurHan Ha BKMoYeHMe namnbl «3arazoBaHHOCTb
CO»

0 — He akTuBeH,
1 — AKTUBEH
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MpogomkeHue Tabnuubl 9.1

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

[nsi nepexona K npeablayoLwemMy MEHI0 HaxaTb

couetaHve knasuww AT +

[nsa BbIXOAa N3 MEHIO HAXaTb KHOMKY

NMPUMEYAHUE
m * MapameTp MOXET OTCYTCTBOBATb, B 3aBUCUMOCTU OT BblOpaHHOro TMna
curHana DI1 (MeHio — HacTponku — Bxoabl).
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10 YnpaBneHue KOTnom MpoaomnxeHune Tabnuub 10.1
10.1 UamepeHue TeMnepaTypbl U AaBMNEHUs SKpaH Onucanne Avanason
. HauvanbHoe conpoTtuenexue ansg NTC — 0...9999
Tabnuua 10.1 — MeHw/HacTponku/Bxoabl conpoTusneHxve Tepmuctopa NTC npu 25 °C ans
kpaH OnucaHune OwvanasoH Aardmnka yXoaaLmx rasos
A TeKcToBas NofICKasKa _ KoppektupoBka namepeHHoro 3HaveHnss — Hactpomnka | —100...100
ANs TO4YHON KanMBpOoBKM NoKasaHui TemMnepaTypbl
Tvn gatyvka TemnepaTtypbl Nogayn — 3agaet Tun PT1000, PT500, YyXOASALMX rasos
[aTyuka Ana nsmepeHns Temnepartypbl TennoHocutensa | PT100, 100M,
B NoaaloLLem Tpy6onpoBoae NTC Pexxum pabotbl anckpetHoro Bxoga Ne1 — onpegensert, | ABapusK, Pasp.

ucnonbayetcs nu DI1 kak curHan asapuu ropenku nnn | PK
Koadhdumument ana NTC — yctaHaenusaet 0...9999 KaK curHan paspeLuaoLlen uenv
TemnepaTypHbI kKoadpdumumeHT ansg Tepmuctopos NTC

Pexum cbpoca aBapum ropenkv — 3agaet cnocob PyuHon, ABTomar
HavanbHoe conpoTtuenexune ana NTC — 0...9999 cbpoca aBapuv ropernku: Bpy4Hyto U aBTOMaTU4eCcKu
EonpomaneHme Tepmuctopa NTC npu Temneparype 25 nocre yctpaHeHusi IpU4nHbLI aBapumn
c : Bpems dounsTpaummn ANCKPETHbLIX CUrHaANoB — 1,5..5¢c
KoppekTunpoBka namepeHHoro aHadeHust — nossonsier | —100...100 yCTaHaBNMBaET UNLTPALMIO Ha BXOAAX AMs
OTKOPPEKTUPOBATL NOKa3aHUs AaTyvka Temneparypbl MCKIMIOYEHNS! NIOXHBIX CpaBaTbiBaHWi1
nogayv

BbIxoZ 13 MeHI0 — A5 BO3BpaTa U3 TEKYLLENO MEHI0 —

Tun gatyvka Temnepatypbl obpaTHoi Boabl — 3agaet | PT1000, PT500, TS0
TUN AaTuMKa 4715 U3MEepeHnst TemnepaTypbl B o6patHom | PT100, 100M, HaxaTb KHOMKY
Tpybonposoae NTC
o I'Ip|/|60p nogaepxueaet pa60Ty C Pe3NUCTUBHbIMU gaTynkamu tTemnepartypbl TUMNOB
Koadbdmument ana NTC — TemnepaTypHblii 0...9999
koapbuumeHT ans fatumka NTC B oBpaTHOM PT1000, PT500, PT100, NTC n 100M (cm. Tabnuuy 2.1).
6
TPybonposone Tun gaTynka HacTpamBaeTcs MHOUBMAYANbHO ANsi KaX4oro BXoaa.
HavanbHoe conpotusnexue ana NTC — 0...9999 .
conpoTtusneHne Tepmmctopa NTC B 06paTHOM Oatunk PT500: nnatmHOBbIN TepMoMeTp conpoTuereHuss ¢ Rp = 500 Om wu
TpyGonposoae npu 25 °C TemnepaTtypHbIM koadduuymneHtom a = 0,00385 °C.
KoppekTnpoBka n3aMepeHHOro 3Ha4eHms — —100...100

KOPPEKTMPOBKA NOKABAHMIA TEMNEpATYDE! OBPATHOR Ecnu  u3vepeHHoe 3HaueHMe TemmnepaTypbl OTNN4AEeTCsi OT (PaKTU4ECKoro,
BoAb! pekoMeHayeTcs 3aaTb KOPPEKTUPOBKY C MOMOLLbIO NapameTpa CABUK, KOTOPbI
Takke HacTpamBaeTcsl OTAENbHO AJS Kax4oro Bxoaa.

MapameTpbl gatymka gasnexHus nogayn (Pnp) — —
onpeaensioT AnanasoH N3MepeHnin n KOPPEKTUPOBKY

[IABREHIA B NORAIOLLIEM TPyGONPOBOME. AKTUBIDYETCH [ns KOPPEeKTHOro W3MeEpPEeHWUs [OaBfeHWst HeobXoOMMO HacTpouTb npegensi

napameTpom KoHTp. Pnp (MeHto — HacTpoitku — Tun npeobpa3oBaHns TOKOBOro curHana 4...20 MA B Monb3oBaTeNnbCkue eauvHuLbl
CXeMbl) namepenns (MlMa, 6ap, atm 1 T.1.). PyHKUNS N3MEPEHUSA U KOHTPONST AaBEHUS
BepxHsist rpaHnLia naMepeHns AaeneHus, 0..100 aktusupyetcs napametpom Kontp. Pnp (MeHto — Hactponkn — Tun cxembl).

cooTBeTcTByoLas 20 MA Ha aHanoroBom Bxoae

HacTtpowka guckpetHoro Bxoga DI1

HWXHsAS rpaHnua nsmepeHns gaBneHus, 0...100 .
COOTBETCTBYIOWAA 4 MA Ha Bxofe AaTumka Bbibop Tvna amnckpeTtHoro curHana Ha Bxoge DI1 onpegensieT Tun nogkmnoueHHoN
KoppeKTu1poBKa U3MepeHHOro 3HadeHns — HacTpoiitka | —100...100 uenu:

ONs KOPPEKTUPOBKM NOKa3aHWn aBneHns

* HO koHTakT — «ABapus ropenku» (DI1: ABapusiK):

Tun gatymka TemnepaTtypbl yxoasiumx ra3os — Beibop | PT1000, PT500,

TMNa AaTynKa Ans UaMepeHust Temnepatypbl yxoaswmx | PT100, 100M, — [pwn aBapum ropenku Ha DI1 nosiBnsieTca akTuBHbIN curHan. OTcyTcTBMe
rasos NTC curHana B pexvmMe paboTbl CBUAETENBLCTBYET O HOpMarnbHoW paboTe
Koadhduument ana NTC — temnepaTypHbiii 0...9999 roOpenku.

koadpdpuumeHT ansa aatunka NTC npu nsmepenHum

TeMneparypbl OTXOLALNX ra3os — Pexunm cbpoca aBapum (aBTOMATUYECKUA UM PYHHOWN) 3a0aETCH B

napametpe Copoc (MeHto — HacTpoiikn — Bxogabl).
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* TMocnepoBatenbHocTb H3 KOHTakTOB — «Paspewatowas yenb» (DI1:
Pa3p. PK):

— Hanwnuune aktusHoro curHana Ha DI1 paspeLuaeT 3anyck ropenku.
OTcyTCcTBME CUrHaNa o3Ha4vaeT HedOCTYMNMHOCTb FOPEerikn Ansg 3anycka.
Mpn nosiBNeHnM akTMBHOIO CMUrHana ropenka aBToMaTu4eckm
BO3BpaLLaeTcsi B pabory.

CurHan «ABapusi ropenkuy» npegnonaraeT Hanuuue akTUBHOrO CurHana Ha
aunckpetHom Bxoge DI1 npu Bo3HMKHOBEHMU aBapun. OTcyTcTBUe curHana Ha DI
B pexvmMme paboTbl CBMAETENBCTBYET O HOpMasbHOW paboTe ropenku.

ABapus ropenkn (S3) MoxeT OblTb cOpoLleHa BpPYYHYHO UNU aBTOMAaTUYECKMU,
pexuMm cbpoca aBapun BbioMpaeTca B napameTpe Copoc (MeHro — Hactpoiiku
— Bxoapbl).

«Paspewarowiaa uenb» npegnonaraeT HanMyuMe akTMBHOTMO CUrHana Ha
anckpetHom Bxogde DI1 B pexume paboTel. OTcyTcTBME curHana Ha Bxoge DI1 B
pexume paboTbl CBMAOETENbCTBYET O HEOOCTYMHOCTM TFOpEenku Ans 3anycka.
lopenka aBToMaTM4ecku Bo3BpallaeTca B paboty, ecnu Ha Bxoge DI1 nosiBuncs
aKTUBHbIN CUrHar.

KoHTponnep nopgepxvBaeT [Ba pexuma cbpoca aBapum TOpENKu
aBTOMaTU4eCKMI U PYyYHOW, KOTOpble 3agatoTcd napamerpom Cobpoc (MeHwo —
HacTpoukn — Bxogbl). 311 pexmmMbl paboTatoT He3aBMCKMMO OT TMNa aBapuUNHOro
curHana, BelbpaHHoro ans exoga DI1.

Pexumbl c6poca aBapuum:

ABTOMaTMUYeCKuin cbpoc: aBapniiHoe COCTOsIHUE CHUMAETCH aBTOMaTMYECKN Mpu
nepexoge DI1 B HopmanbHoe cocTosiHne. [1ns Pa3p. PK 310 03HavaeT 3ambikaHue
KOHTaKTa Mocre ycTpaHeHusi NpuYnHbl aBapuu, a ans ABapusK — pasmbikaHue
KOHTaKTa nocrie ycTpaHeHus aBapun.
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PyyHon cOpoc: [lpu BO3HMKHOBEHUW aBapum ee COCTosHWe durKeupyeTcs
aBTOMaTU4eCKW, HO ANsi BOCCTAHOBNEHUSA paboTbl TpebyeTcsa pydHon cbpoc vepes
kHonky C6poc (DI8). Mpu atom koHTakTbl T1-T2 (BbIXOA4 Ha BKMOYEHUE FOPENKU
DO7) 3amblkaloTCA Ha YCTaHOBMEHHOe Bpems, 3adaHHoe napameTpom Bp.
Poaxura (MeHio — HacTponkn — 3awwmTta). Ecnu curHan aBapum ncyesaet Ao
OKOH4YaHus BpemeHn Bp. Po3axwura, aBapus cbpacbiBaeTcs, M KOHTponnep
nepexogut B pexum Crton. Ecnun xe aBapuMHbIA CUrHam OCTaeTcs aKTUBHbIM,
KoHTakTbl T1-T2 pa3mbikaloTcs, 1 aBapust OCTaeTcs 3aPMKCUPOBAHHOWN.

NMPUMEYAHUE
|I| KoHTakTbl T1-T2 3amMbikatoTcs 45 nogadn nMTaHus Ha ropersiky, 4To
NO3BONSAET BbINOMHUTL COPOC aBapun Ha YPOBHE MEHEKEPA rOpeHNs,
€CNnK ero NUTaHue NogaeTca Yepes 3TN KOHTaKTbI.

Mapametp Bp. ®nTtp (Bpemst dunsTpaumm) npegHasHayeH s HACTPOMKK
3agepxkn 0bpaboTkM curHana Ha OUCKPETHbIX BXOAaX, YTO MO3BOMSIET CHU3UTb
BNusiHMe «apebesra» KoHTakToB. [dpebe3r — 3TO sABMEHWe, Npu KOTOPOM MNpu
3aMbIKaHUM MIN pa3MbIKaHUM KOHTaKTa NpPOMCXOaUT cepust ObICTpbIX KonebaHuin,
BOCMPUHUMAEMbIX KOHTPOSIEPOM KaK MHOXECTBO MEPEKITHOYEHUN. OTO MOXET
NPMBECTM K JIOXHbIM  cpabaTbiBaHWsIM, OLUMOOYHBIM  COCTOSIHUSIM UK
HexenaTtenbHbIM NePEKTIYEHNSIM UCTIONTHUTENBHBIX MEXAHN3MOB.

Kak pabotaeTt Bp.®ntp

* [MapameTp Bp.®PnTp 3agaet MMHUMAarbHOE BpeMS, B TE4EHNE KOTOPOro
CUrHan Ha AUCKPETHOM BXOAe AOIMKEH OCTaBaTbCsA CTabunbHbIM, Npexae
YeM KOHTPOMep MPUMET ero Kak U3MeHeHNe COCTOSIHUS.

* Hanpumep, ecnv Bp.®nTp yctaHoBneH Ha 1,5 cekyHAbl, TO KOHTponnep
OyneT urHopmpoBaTth Ntobble konebdaHnsa curHana, Kotopble NPOMCXOAAT B
TEYEHMe 3TOro BpEMEHMU, N ByAeT yUMTbIBaTh TOMBKO T€ CUrHarbl, KOTOpbIE
COXpaHsitoTca cTabunbHo gonblue 1,5 cekyHa.

Mpumep ncnonb3oBaHuA

Ecnu Ha anckpeTHbin Bxog DI1 nogkntoveH aBapuiAHbIn cUrHan ropernku, u opebdesr
KOHTaKTa nMpu 3aMblkaHWM BbI3bIBAET KPATKOBPEMEHHbIE  MEPEKITYEHUS,
KOHTPOMMEp C aKTMBMPOBaHHbIM BpemeHeM GunbTpaumm B 1,5 cekyHabl Oyner
WUrHOPUPOBATbL 3TU KPaTKOBPEMEHHbIE N3MEHEHUS. TONbKO €CIM CUIrHas O HanMyuum
aBapuu nNpoaorkut noctynate Gonee 1,5 cekyHa, KoHTponnep 3adumkcmpyet
COCTOSIHME KaK aBapuiHoe.
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10.2 BNoKMpoBKa KOTNa BHELLHEeN KHONKOMN

Mpun paboTe B Kackage nof ynpasneHneM koHTponnepa KTP-121.02.4X koTrnoBow
perynaTop MOXHO NPUHYOUTENbBHO MCKIMIOUYUTE U3 paboThl Kackada, nepeBeas ero
kHonky Ctapt/CTton (Bxog DI7) B nonoxexne Cton. B atom cniyyae:

» Ha rnaBHOM 3KpaHe cTaTyc KOTNoBOro perynstopa meHsietcs Ha OTkn
(oTKMOYER).

* Bce ncnonHutenbHble MEXaHN3Mbl 1 KOHTPOSb aBapuii (Kpome yKasaHHbIX
ncknodeHun B pasgene 11.1) otknoyaroTcs.

+ [pwv BO3BpALLEHNM KHOMKM B NonoxeHne CTapT KOTNOBOW perynsatop
CHOBa JocTyneH Ans paboThbl B Kackage, HO ero 3aryck BO3MOXEH TOMNbKO
Mo BHeLLUHeMYy curHany ot kackagHoro perynatopa KTP-121.02.4X.

Korpa kotnoBow perynsatop pabotaet B pexume Cono (6e3 cBA3n ¢ kackagHbIM
perynaTopom), 3anyck U OCTaHOBKA UCMOSNHUTENbHBIX MEXAHW3MOB BbIMOTHATCS
B COOTBETCTBUM C anroputmMom ux pabotbl, ecnu DI7 Haxogutca B NONoXxeHun
Crapt. B nonoxeHun Cton ynpaBneHWe MUCMOMHUTEMbHbIMU MexaHu3mMamu Wt
KOHTPOIb aBapui OTKITHOYEHbI (3a UCKITFOYEHNEM HECKONBbKUX aBapuil, yka3aHHbIX B
pasgene 11.1).

30

10.3 Bbibop cxeMbl ynpaBneHusA
Ta6bnuua 10.2 — MeHro/HacTponkn/Tun cxembl

SkpaH OnucaHue Ownana3oH

TekcToBas noackaska —_
YKasblBaeT TUMN ropenku Ans perynupoBaHns 0-Mog
MOLLIHOCTU: MOAyNnvpyemas (nnaBHoe 1—1ctyn
perynupoBaHue) unu ctyneHyaras ((pukcnpoBaHHble | 2 —2 cTyn
YPOBHM MOLLHOCTM). Tun ropenku onpeaensiet noruky | 3 — 3 ctyn
yrnpaBneHust MOLLHOCTbIO
YKasblBaeT Hannyne HacocHou rpynmnbl A4S Ectb, Het
LUMpKyNSALMKY TennoHocutenst yepes koten. MNpu
ycTaHoBke napameTpa «EcTb» koHTponnep byaet
BKITHOYATb HACOC U yNpaensiTb ero paboTon

Far Tosp AKTUBUPYET perynupoBaHue Temnepatypbl obpatHoi | 0 — Her,
BOZbl, MPU KOTOPOM NOAAEPXKMBAETCA 3aaHHas 1 —HacPeu,
Temneparypa B obpaTHom TpyGonpoBoze. 2 -K3P
PeanuayeTcs yepes peumpKynsaLUMOHHBIA HACOC Un
3aMopHO-perynunpyoLLMiA kKnanaH, B 3aBUCUMOCTH OT
HaCTPOWKK
BkntoyaeT KOHTpOnb AaBneHUs B KOTNOBOM KOHTYpe. | EcTb, Het
Mpy aKTMBHOM KOHTpONE KOHTPOMNep cneauT 3a
[aBfeHneM 1 BblgaET curHarnbl TPEBOMM Npu ero
OTKMOHEHUN OT HOPMbl
KoHTpornb obLekoTenbHbIX aBapui Ectb, Het
[Mo3BONSAET BbINTY U3 MEHIO U BEPHYTLCS K —
npeabiayliemy akpaHy. [1ns Bbixoga criefyet HaxaTtb
KHOMKY

Hanmqme, T™n n KOINMM4eCTBO UCMOJNIHUTESIbHbIX MEeXaHU3MOB B CXeme

onpegensieTcsa napametpamu Tun cxembl. HacTpoiika KoHMrypauum cxembi
yrnpaBneHusi onpenensieT noruky paboTtsl npudopa.
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10.4 3anyck KoTna + PDS (paTuuk nepenaga AaBneHus), NoaATBepXKaaloLWero, 4To
HaCcOChl CO3alT HeOOXoaMMBIN Hanop. Bpemsi oxungaHusa aToro

Kowariga crapr | Komarina ,Copoc asapuy” curHana perynupyetcst napametpom Bp.Pasrona (MeHio —
paborel Hactponkn — Hacochbl koTnoBble).
* Myck * FS (maTumk npotoka), noaTBepxaaoLLero Hanu4me uupKynaumm
3anyck Hacoca Yyepes koTen. Bpemsi oxunaaHusa curHana ot gatunka npoToka
(3anHac) 3apaertca napametpom Bp.MpoToka (MeHio — HacTponku —
+ 3awumTa).

Ecnu B TeueHne 3agaHHOro BpemMeHu curHansl ot PDS w/vnn FS
Aapys He NoCTynatoT, PUKCUPYETCS OLLIMBKa, 1 3amnyCK ropenku
6noknpyeTtcs. B 3ToM crniyyae KOHTponnep nepexoanT B

} aBapUNHBIA PEXUM.

EcTb npoTok 1 Het

Hacoc B pabote?

3anycK ropenky 3. 3anyck ropenku (Po3xwur)

(Poaxwr) Mocne ycnewHoro noaTBepXaeHnsa paboTbl HACOCOB U HaNMYKA
+ LIMPKYNsALMM Yepes KoTer, KOHTPOornep nodaeT KoMaHay Ha PO3)ur
ropenku. Ha akpaHe otobpaxaeTtcsa uHamkauusa Po3xur, o3Havaroluas,
Fopenka Her YTO NnogaHa komaHaa Ha BKIodeHue ropernku. KoHTponnep xaeT
Pa3oXrmach? NOATBEPXOEHWNNA YCTELLHOro Po3Xura oT roperku B Te4eHne BpemMeHu,

ykasaHHoro B napametpe Bp.Poaxura (MeHto — Hactponkn —
3awmra). Ecnun nogreBepxxaeHve He nocTynaet, ukcupyeTtcs owmnobka,
KOHTpOIep NnepexoauT B aBapunHbIN peXxum.

[laBneHue B
KoTne Hopma?

Her 4. KoHTponb pa3pexeHusi B TONkKe

lMocre ycneLHoro po3xumra KOHTPOINep NPOBEPSIET Hanuune
pa3peXxeHus B TOMKe C MOMOLLbIO AUCKPETHOIO AaTynKa AaBrieHus], YToohbl

Flporpes YOOCTOBEPUTBLCH, YTO co3aaeTcsd Heobxoanmoe AasneHme Ans
XONOHOMO HOpMarbHOro ropeHnsi. KoHTponnep Xget curHarn ot gatynka B TeYeHue
kotna (Xonmyck) BpeMeHU, yka3aHHoro B napameTpe Bp.Ox.[aen (MeHro — HacTponku
+ — 3awmTa). Ecnu Hy>xHOe pa3pexeHne He JocTuraetcs, hnKcMpyeTcs
aBapusi.
5. MporpeB xonoaHoro kotna (pexum "Xonllyck")
PMCYHOK 10.1 — Anroputm 3anycka Ecnu koten 6bin xonogHbIm, KOHTpOJ1I1ep aBToOMaTn4eCckn nepexogntT B
pexum Xonlyck. 3TOT pexxum No3BOMSET NaBHO pa3orpeBaTth KOTen,
AnropuTt™ 3anycka: 4YTOObI N3bexaTb PE3KOro TEPMUYECKOTO HANPSXKEHWS.
1. WHuumaums sanycka MpoOomKMTENBHOCTL PEXMMa 3aBUCUT OT 3afaHHbIX HACTPOEK YCTaBK/

nporpesa U BpEMEHM.
Mpu nony4yeHun komaHabl "MNyck" KOHTponnep Ha4MHaeT npoLecc 3anycka

koTna. Ha akpaHe nosiBnsieTcs uHavkaums 3anHac, o3HavaroLas sanyck 6. PaGouvne pexumbl
KOTNOBbIX HACOCOB AJ15 06eCneYeHns LMPKY AL TENNOHOCUTENS. Mocre 3aBepLUEHNS! NPOrpeBa KOTEN NEePEXOaUT B OAUH U3 CIEYIOLLMX
2. KoHTponb pa6oTbl HACOCOB pabo4mx pexvmos:

KoHTponnep oxmaaeTt noaTBepXaatoLmne curHanbl oT ABYX AaTYMKOB:

31



10 YnpaeneHue Komsiom

+ PabCt1, Pa6Ct2, Pa6CT3 — paboTta Ha nepBoi, BTOPOW UMK
TPeTbel CTyneHsX MOLHOCTH, B 3aBUCUMOCTM OT NOTPeGHOCTH B
Tenne.

» Pa6ora — ons MmoaynmpyeMbIX ropenok, rae npoucxoauTt
nnaBHOE peryrnmpoBaHue MOLLHOCTW.

*  PexCoH — pexnm oxuaaHus, korga noTpebHOCTb B Tenne
BPEMEHHO OTCYTCTBYET. [Openka oTKIHoYaeTCs, HO LIMPKYNsauus
TENNOHOCUTENS Yepes KOTer NPOAOIDKaEeTCs.

7. PerynupoBaHue TemnepaTypbl 06paTHOM BoAbl

KoHTponnep ocyLlecTBnseT perynupoBaHme TeMnepartypbl o6paTHoro
TennoHocuTens Npu Nbom cTaTyce, Korga KoTen HaxXoauTCs B pexume
Craprt.

NMPUMEYAHUE

KoHTponb NpoToKka, 4aBNEHUS N PO3XKMUra ropesikn No yMonyaHuto
OTKSIHOYEH. [1na akTMBaumm 3amMTHbIX OYHKLMIA 3afalTe HEHYNEBbIE
3HayeHus napametpam Bp. Poaxura, Bp.lpoTtoka n Bp.Ox.daBn (MeHto
— HacTtporiku — 3awmTa).

YcTtaHoBKa 3HadeHun Bp.lMpotoka n Bp.Pa3roHa Ha 0 oTkntoyaet
KOHTPOIb COOTBETCTBYOLLIMX CUTHAMOB.

[i]

MogpobHas uuknorpamma 3anycka KoTna MpunoxeHuun

NocnepoBaTenbHOCTb 3anycka Kotna .

npueeneHa B
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10.5 XonoaHbIN NycK
Ta6nuua 10.3 — MeHrwo/HacTponkun/3awmra

OkpaH ‘ OnucaHue Ownana3oH

Bp.lporpesas 100 | Bpems orpaHMYeHNst ropenkm Ha MUHUMarbHOW 1...600
MOLLHOCTM, MUH

Aoaltyos Nopor @ @ | Nopor TemnepaTypbl NOAaYM, HUXKE KOTOPOro KOTern 0-otkn, 1...80
Oyaet cuntaTtbes ocThIBLIMM, °C
YcTaBka 3aluThl OT 3aMep3aHns: Temnepatypa nogayu, | 0 —otkn, 1...180
HIDKE KOTOPOW 3amyckaeTcsl IPorpeB OCTaHOBMEHHOIO
koTna, °C
30Ha 3amep3aHus: ABe rpaHu1Lbl TeMnepaTypbl -80...0/-80...0
Hapy»XHOro Bo3gyxa, Npu nonagaHuy B 3oHy unu Hwke | 0/ 0 — oTkn
Hee 3anyckaeTcsl NPOorpeB OCTaHOBMEHHOrO KOTna, °C

Pexxum xomogHoro nycka mnpegHasHadeH nans MnaBHOrO MporpeBa  KoTna,
npegoTBpawas TEPMUYECKME HAMpPsKEHUS, KOTOpble MOryT BO3HWUKHYTb Mpu
pe3koM MoBbIleHUN Temnepatypbl. KoHTponnep orpaHu4MBaeT MOLLHOCTb
ropenku, ynpaensieT MWCMOMHUTENMbHBIMU  MexaHu3Mamu U  obecnevmBaeT
LUUPKYNSALMIO TENITOHOCUTENS MO MaroMy KOHTYPY, MCKMoYasa nogady CIULLIKOM
XOMNoAHOW BOAbl B OOLLMI KOTNOBOW KOHTYp. JTO NO3BONsSeT nsbexaTb peskux
TemnepaTypHbIX konebaHuii B cucteme.

OTanbl 3anycka KoTra B pexxume X0No4HOoro nycka:
1. OTKpbITME OTCEYHOrO KianaHa

Mepepn 3anyckom KOTMa KOHTPOMep OTKPbIBAET OTCEYHOW KnanaH,
obecneymBas cBOGOAHbLIN NOTOK TENMOHOCUTENA Yepes KoTen. 3T0
NCKoYaeT BEpOATHOCTL 06pa3oBaHMs BO3QYLLHbIX NPOBOK.

2. 3anyck ropenku

lopenka 3anyckaeTcs C MUHUMarnbHOW MOLLHOCTBI0. Bpems paboThl Ha
MUWUHMManbHOM MOLLHOCTU 3adaeTcs napametpom Bp.lMporpesa. Ha atom
aTane TennoHoCUTENb NPOrpeBaeTCs NNaBHo.

OpraHu3auus LMpKynsauum:

» Ecnu B cucteme npegycmoTpeH Hacoc peunpkynsiumm (HPLL) n
BblbpaH pexum HacPeu, Hacoc obecneunBaeT LUMpKynsumuio
mMexay nogaden n obpartkon, co3gaBas Manbli KOHTYp. 3To
YCKOPSIET NPOrpeB KOTMa.

» Ecnu BbibpaH pexum K3P, perynvpytoLmn knanaH obpaTtku
3aMbIKaEeT UMPKYNSALMIO Ha Manblii KOHTYp, NpegoTBpaLlas
nonagaHue Xono4HOro TenfioHocuTens B o6LLMIA KOTIOBOW
KOHTYP.
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 [pwu otcytctBMmM HPL unu HencnpaBHOCTU AaTymka obpaTkm
(Tobp) nporpes ocyLlecTBnsieTca Yepes 60nbLLION KOHTYP, YTO
MOXET YBENNYUTL BPEMS NPOrpeBa.

KoHTponb Temnepartypbl

KoHTponnep oTcnexvuBaeT Temnepatypy nofgayuv, cpaBHMBasi ee ¢
noporom, 3agaHHbiM napameTtpom Xonllyck MNMopor. Ecnu Temnepatypa
OOCTuUraeT nopora unu NCTekaet Bpems Nporpeea, cuctema 3aBepLuaeT
XOMNOAHbIN MYCK.

5. 3aBeplueHue nporpesa U nepexoa B paboumin pexum

Mo 3aBepLUeHUN pexmnMa XONOAHOro Mycka KOHTPONNep nepeknioyaeTcs
Ha cTaHOapTHOe perynupoBaHve TemnepaTtypbl nogayu.
NcnonHutenbHble MexaHM3Mbl BO3BPALLLIAOTCSA K YPaBMNeHNo CormacHo
3agaHHOMY PeXUMy:

» CoctosiHne HPL| onpegensieTcst ycnoBusiMu pexuma
perynupoBaHusa Temneparypbl 06paTHOro TenMOHOCUTENS.

* K3P nepexoguT B pexxum perynmpoBaHus Temneparypbl
06paTHOFO TennoHocuTena no 3aagaHHbIM yCIOBUAM.

HacTtponkn napameTpoB

XonMyck Mopor — onpenensieT MUHMManbHyl0 TemnepaTypy Mofayu, Huxe
KOTOPOM BKIIIOYAETCS PEXWM XOMOAHOro nycka. 3HadeHve 0 oTkniovaer 3Ty

PYHKUNMIO.

Bp. MporpeBa 3afjaeT MakcumarnbHoe BpeMsi paboTbl ropenku Ha
MWHUManbHOW MOLLHOCTU. HacTponku JocTynHbl B MeHio npubopa: MeHwo —
Hactponkn — 3awura.

NMPUMEYAHUE
Iil Ecnu napametp Xonlyck Mopor paseH 0, pexunm XonoaHoro nycka
OTKITHOYaETCSA, U KOTeN 3anyckaeTcs 6e3 orpaHnyYeHunin.
Mpu otcytcTBun HPL, unn HencnpasHocTn gatuuka obpatkm (Tobp) Hacoc
He aKTMBMPYETCS, U LUPKYNAUUS TENNTOHOCUTENS OCYLLIECTBMAETCSA Yepes
OOnbLLION KOHTYP.
K3P Bo Bpems nporpeBa 3amblkaeT KOHTYp, NpedoTepallas nonagaHue
XOIoAHOW BOAbI B CUCTEMY.
OTce4HOM KnamnaH oCTaeTcs OTKPbITbIM A4S 06ecnevyeHus TaTtHon paboTbl
KOTNa nocne 3aBepLUeHWs XONogHOro nycka.
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10.6 PerynupoBaHue Temneparypbl
HaCTpOﬁKM And ctTyneH4YaTbIX ropesiok

Mpu ncnonb3oBaHWM CTYNEHYATbIX FOPEoK 3KpaH ObICTPLIX HACTPOEK OTOGpakaeT
napameTpbl [uana3oHa perynupoBaHus TemnepaTypbl W LWKany CKOPOCTU
peakuuu.

Tabnuua 10.4 — AkpaH GbICTPLIX HACTPOEK AJNA CTyNeH4YaTbIX roperok

SkpaH OnucaHue Ounana3oH

TekcToBasi noackaska

HwxHAa rpaHuLa AvanasoHa perynmpoBaHus
Temneparypbl Ha noaade, °C

BepxHsis rpaHuua guanasoHa perynmpoBaHus
Temneparypbl Ha nogave, °C

Lkana 3agaHus CKOpOCTY peakuum perynstopa

,uﬂﬂ BbIX04a U3 MEHI0 HaXXaTb KHOMKY

KOHTpOJ‘IJ‘lep aBTOMaTU4eCKn onpependaer Heo6xo,u,mmyro MOLLHOCTb ropenku ansa
OOCTMXKEHNa  3agaHHOM TeMmneparypbl TENJIOHOCUTENA. CKOpOCTb peakuunumn
CnCcteMbl Ha W3MeHeHWe TemMnepaTtypbl 3adaeTcAa 4epes LWKany HaCTpOVIKI/I
CKOPOCTU peakuumn, OCTYNHYH B MEHIO BbICprle HaCTpOﬁKM.

JleBoe nonoxeHwue wWKanbl (MHAUKaLMA — *)

MakcvmanbHo BbiCTpas peakumsi, NoAXOAAWaAsa Afs MarblX, ManoOUHEPLMOHHbIX
cuctem (MeHee 1 MBT), HO C MEHbLLEN TOYHOCTBIO PErynmpoBaHus.

MpaBoe nonoxeHue WKanbl (MHOUKALUS — ****rsesiiiie)

MegneHHas peakuusi, obecneuynBawowas 6bonee TOYHOE PperynMpoBaHue,
peKkoMeHayeTCs ANst KPYMHbIX U MHEPLUMOHHBIX cucteM (bonee 1 MBT). CkopocTb
peakuum Takke MOXHO HACTPOUTL YMCMEHHBIM CNOCOGOM, UCMONb3ys NapamMeTpbl
WHTErpana noAKIMIOYEHNS W OTKIKYEHUss ONis  CTyneH4YaTbiX TFOpenok wumm
koahomumenTol NMUNO-perynatopa ons MoOgynuMpyemMblx rOperok.

WHankaums Monb3oBaTenbCKWe Ha LUKane ynpaeBneHusi, CBUAETENbCTBYET O
3a[aHHbIX 3Ha4YEHUAX NapamMmeTPOB PErynMpPoBaHUS YUCTIEHHBIM CMOCOBOM.

HacTpoliku pns MmogynvupyeMbiX ropenok

Ona  MoaynupyeMbiX TOpernoK ObICTpble  HAaCTPOMKM
TemMnepaTypbl NOAa4YY ¥ MUHUMASIbHYH MOLLHOCTb FOPeHMS.

BKIMO4aOT  yCTaBKy
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Tabnuua 10.5 — dkpaH GbICTPbIX HACTPOEK ANt MOAYNUPYEMbIX Froperok

SKpaH OnucaHue OwvanasoH

TekcToBasi noackaska —
YcTaBka perynmpoBaHusi TeMmneparypbl Ha nogade, °C
MoLLHOCTE ropenkum, COOTBETCTBYHOLLAS MariomMy
ropexuio, %
LLikana 3agaHusa CKOpOCTU peakuum perynsitopa
[ins BbIXOAa N3 MEHIO HaXaTb KHOMKY

CkopoCcTb peakuMnm Ha W3MeHeHne TemnepaTtypbl TakKe HacTpauBaeTcs

YUCneHHbIMK cnocoboM — NapaMeTpamMun MHTerpana NnoakioYeHUs U OTKIIOYEHUS
ans crynenyaton ropenkun unm [MALO-koacbdumumeHTamn gna mogynupyemon
ropernku (cMm. MNpunoxexHne Hactporika perynsrtopa ).

B 3aBmcumocTn OT Tuna BblIbpaHHbLIX rOpeniok Ha aKpaHe oTtobpaxaeTcs OauH 13
OBYX BapnaHToB BbICTpoW HacTponku (cM. Tabnuuy 10.4 n Tabnuuy 10.5).

@ NPEAYNPEXOEHNE

Tun ropenku Boidpaetca B MeHo — HacTpoinku — Tun cxembil.
PekomeHgaummn no HacTpomke:

1. [Ana ManonHepUNOHHbIX CUCTEM M KOTSIOB MOLLHOCTLIO MeHee 1 MBT
BbIOMpanTe kpanHee NneBoe NONOXEHUE LKarnbl CKOPOCTU peakuum
(nHankauma — ™).

2. [Ons nHEepLMOHHbBIX CUCTEM MK KOTITOB MOLLHOCTLIO Bonee 1 MBT
MCNomnb3ynTe HAaCTPOKMKK, OM3KMe K NpaBOMY Kpato LwKarnbl (MHONKauus —

************)
3. Ecnu TpebyeTtcs Bbicokasi TOMHOCTb PErYNMPOBaHNS, UCMONb3YiiTe
YMCIEHHbIE HACTPOMKM NapaMeTPOB perynsaTopa:

« [ns CTyneH4YaTbIX ropenok HaCTpOﬁTe napamMmeTpbl MHTEerpana
NOAKIMKYEeHUA N OTKITIOYEHUA.

» [1ng mogynupyeMbix ropernok HactpomnTe koaddpuuymneHTsl MNMA0-
perynsatopa (cm. MNpunoxenne HacTtpowika perynaropa ).
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10.7 CtyneH4arTas ropernka
YctaBKa n KOPPEeKTUpoOBKa TeMmnepaTtypbl B peXXnmMe KaCKagHoro ynpasneHus

KoHTponnep perynupyeTt Temneparypy KoTna B COOTBETCTBUM C napameTpamu Tnp
max 1 Tnp min, 3agaBaembiMy B MeHio HacTponkun — PerynupoBaHue. OgHako,
€CInv KOHTponnep paboTaeT B KackagHOW cucteMe nog ynpasreHnem perynstopa
KTP-121.02.4X, ycTtaBka nepefaeTtcsl KackagHbIM perynartopomM yepes nHtepdenc
RS-485. B aToM pexvmMe KOTNOBOW perynaTop NonyyaeT rpaHulbl perynmnpoBaHnsg
(Tmp max 1 Tnp min) oT KackagHoro perynsatopa. [ns yvyeta ocobGeHHocTewn
rmapaBnmMyeckon CUCTEMbI UM UHEPLIMOHHOCTM KOHKPETHOMO KOTMa NpeayCcMOTpeH
napametp Kopp. YcT, KOTOpbIi KOPPEKTUPYET MOMyYeHHy ycTasky. lMapameTp
Kopp. YcT gobGaBnsieTca K ycTaBKe, MOMyYeHHOW OT KacKagHOro perynsaropa, v
No3BONSAET aganTMpoBaTh PaboTy KOTNOBOIO perynstopa.

Mpumep paboTbl C KOPPEKTUPOBKOW yCTaBKU:
» YcraBka kackagHoro perynaTtopa: 90 °C.
» 3HayeHue napametpa Kopp.YcT Ha koTnoBom perynsatope: —8 °C.
* WToroeasi yctaBka kotrnoBoro perynsaropa: 90 °C — 8 °C =82 °C.

Takum o6pasom, napametp Kopp. YcT wucnonb3yerca Ans TOYHOrO y4yeta
rokanbHbIX 0COBGEHHOCTEN paboTbl KOTNa B CUCTEME KacKadHOro ynpasneHus.

Hactporika paHHOro napameTpa pJoctynHa B MeHw Hactpowkn —
PerynupoBaHue.
Temnepatypa
TyCT.max ———————————————————————————————————— i | S
_____ Wyrer+ /B _____:______ L
o
T AN b ————
ycr.min I i
T
1Bp.Crab+| Bp.Cra6-| !
I_ | -
I I y
Crynenu } ! | ! Bpema
|
kona Bknioueruel I MpuHyauTensHoe I Otkniouenne I
no Whrer+ | [BKIOYeHVE 110 HTer- |
CryneHb 2 ————————- b | OTKroYeHe
CTyI'IeHb S 110 UHTer-
Bpemsi

PucyHok 10.2 — PerynupoBaHue Temnepartypbl



10 YnpaeneHue Komsiom

Tnp

Tyct.max

Tycrep T

Tyct.min 1

1
T

1-9 cTyneHb 2-9 CTyneHb 3-9 CTyneHb

1,

, MUH

o

B - PaccueT uHTeprana
- MpuHyaNTENBHOE BKIKOYEHNE/OTKIIOYEHNE CTYNEHM

PucyHok 10.3 — [lnana3oHbl pacyeTa UHTerpana Ha nogkrnoyeHue u
OTKITIOYEHMEe ANA KaXXAOoN CTyNeHun

KoHTponnep wucnonb3dyer MeTod TemnepaTypHO-BPEMEHHbIX WHTErpanos Ans
yrpaBreHns CTyneH4YaTol ropenkon. JTOT METoA MNO3BOMSET He3aBUCUMMO
HacTpamBaTb CKOPOCTb MOAKMIOYEHMS W OTKIIOMEHWUS KaXKOOW CTYMEeHW ropersku,
obecneuvBass TOYHOE perynupoBaHWe TemnepaTypbl TensioHocUTEns U
cTabunbHyto paboTy KoTna.

MprHUMN paboTbl TeMMNepaTypHO-BPEMEHHbIX UHTErparnoB

MeTon TemnepaTypHO-BPEMEHHbIX MHTErpanoB OCHOBaH Ha MocreaoBaTenbHOM
HaKOMMeHUN 3HavyeHun p[nst BknoveHus (UHter +) m otkmodeHnss (UHTer-)
CTyMNeHeun ropenku:

1. OnpepeneHue cpeaHen rpaHuubl perynupoBaHus (Tcp)

CpeaHuit nopor TemnepaTtypbl (TCp) paccunTbiBaeTCs aBTOMATUYECKN Kak
cpeaHee apudmeTndeckoe mexay BepxHen (Tnp. max) n HwkHen (Tnp.
min) rpaHyLamMm perynupoBaHus:

Tep = (Tnp. max + Tnp. min) / 2.

2. Hakonnenwue uHTerpana gns skntoveHus (MHTer+): Ecnv TemnepaTtypa
TENnOHOCUTENS ONyCKaeTCsl HXKe cpepHen rpaHuubl (Tep), HauMHaeTcs
HakonneHue nHterpana UHTer+. CKOpoCTb HaKOMNMEHUS 3aBUCUT OT
pasHuLbl MexXay TeKyLLen TemnepaTypon 1 cpegHen rpaHnuen: Yem
fonblue pasHuua, Tem BeiCTpee NPOMCXOAUT HaKOMNMeHne.
WHTerpupoBaHume BbinonHAeTcs ¢ warom B 1 cekyHay. Korga 3HaveHue
WHTer+ gocturaet 3agaHHoro B napametpe UHter+ (MeHo —
HacTtpownkn — PerynupoBaHue), BKMoYaeTCsi COOTBETCTBYHOLLAA
CTYNeHb ropenku.
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3. HakonneHue nHTerpana gnsa otkntoveHust (UHTer-)

[Mocne BKNIOYEHWS CTYNEHN, ecnn TemnepaTypa NpesbilIaeT BEPXHIO
rpaHudy perynuposanus (Tnp. max), niterpan UHTer+ copacoiBaetcs, u
HauyMHaeTcsa HakonneHue nHterpana UHTer-. HakonneHve nponcxoguT ¢
nepuoanyHocTbio 1 pas B cekyHay. Korga HakonneHHoe 3HaveHne UHTter-
AOCTUraeT 3Ha4deHus, 3agaHHoro B napametpe UHTer-, CTyneHb ropernku
OTKITHO4aeTCs.

Jlornka pacuyeta uHTerpanoB AN pasHbiX CTyneHen Kaxpgasi CTyneHb ropenku
ynpaBngeTca UHAnBUAYyansHO, ¢ pa3HbiMK NoporamMmmn Hayana HakonneHusa UHter+
n UHTer-:

» [llepBas cTyneHb

MHTer+ HakannuBaeTcsa Npu CHMKEHUM TeMnepaTypbl TENNIOHOCUTENS
HWXe cpeaHen rpanuubl (Tep).

MHTer- HakannuesaeTcs Npy NpeBbILEeHNY TeMnepaTypbl BEpXHEN rpaHuLbl
(Tnp. max).

+ BTtopas ctyneHb

MHTer+ HakannuBaeTcsa Npu CHMKEHUM TeMnepaTypbl TENNIOHOCUTENS
Hwxe cpeaHen rpaHuubl (Tep).

MHTer- HakannueBaeTcs Npu NpeBbILEeHUN TEMNepaTypbl CpeaHen rpaHnLbl
(Tep).
* TpeTbsa cTyneHb

MHTer+ HakannuBaeTcsa Npu CHDKEHUM TeMnepaTypbl TENNIOHOCUTENS
Hwxe cpeaHen rpaHuubl (Tep).

MHTer- HakannueBaeTcs Npy NpeBbILLEeHNM TeMMNepaTypbl HUKHEN rpaHnLbl
(Tnp. min).

anHy,DMTeanoe BKIMlO4eHune un oTKnr4veHue CTyﬂeHeﬁ

Ona oGecneyeHns OONOMHUTENBHOM 3alUTbl U Gonee TOYHOro perynvpoBaHuUs
npeaycMOTpeHbl (PYHKLMM NPUHYAUTENBHOMO BKMIOYEHUS U OTKIHOYEHUS:

* [puHyaAuTenbHoe BKNoYeHue

Ecnu Temnepartypa TENNOHOCUTENS OMYCKAETCH HUXKE HYDKHEW rpaHuLbl
(Tnp. min), cTyneHb ropenky BKMoYaeTcst HeMeaneHHo, 6e3 oxunagaHns
HakonneHnsa UHTer+.

. anI HyaAunTenbHOE OTKNK4YeHune

BTopasi cTyneHb ropenkum oTkrnoyaeTcs npy NpeBbILLEeHN TeMnepaTypbl
BepxHeu rpaHuubl (Tnp. max), ecnm ropenka HacTpoeHa Kak
OBYyXCTyneH4yaTtas.
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TpeTbsi CTyNeHb roperku OTKIMOYaeTCs Npy NPEBbILLEHNM TEMNEPATYpbI
BepxHen rpaHmubl (Tnp. max) Bceraa, ecnv ropernka HacTpoeHa Kak
TpexcTtyneH4yatas. [Jns TpexcTyneH4aToln ropernku BTopasi CTyrneHb
aBTOMaTMYECKUN OTKITHOYaETCA MPpU NPEBbLILLEHWN TeMNepaTyphbl
curHanusauum (Tnp. cwmr)

NPUMEYAHUE

II' C6poc HakoMmeHHOro 3Ha4yeHns OgHOro M3 MHTerpanos 6yaeT NpomMcxoanTb
Npu BbINOMTHEHMW YCIOBUS Ha4Yana pacyeta npoTMBOMOSIOXHOIO MHTerpana.
Hanpumep, cbpoc HakonneHHoro 3HavyeHus MHTer+ nponsonger, Kak
TOMbKO BbINOMHUTCA YCroBue Havana pacyeta UHTer-.

Tabnuua 10.6 — Mento/HacTtponku/PerynuposaHnue

OkpaH OnucaHue Onana3oH
BepxHsisi paboyas rpaHuua npsimon Boabl, °C 0...500
HwxHsisa paboyas rpaHuua npsimon Bogbl, °C 0...500
[enbra OT BEpXHEN rpaHuLbl Ans NPUHYAUTENbHOIO -40...0
3anycka koTna
Koppekuusi yctaBku npu paboTe B kackage -10...10

3HaueHne TemnepaTypHO-BPEMEHHOIO UHTErpana, no 0...9999
OOCTUXKEHUN KOTOPOTO CTYNEHb BKIHOYAETCS

Weirar -~ 4]

3HauyeHne TeMnepaTypHO-BPEMEHHOIO UHTErpana, no 0...9999
AOCTUXKEHMM KOTOPOTO CTyNeHb OTKIoYaloTCs

3apepkka Havana pacyeta nHTerpana Ha 0...200
NOAKMIOYEHMEe CTyNeHu, ¢

3apepkka Havana pacyeta uHTerpana Ha otkniodeHne | 0...200
CTyneHu, ¢

[ns BbIXxoga U3 MEHI0 HaXxaTb KHOMKY

NMPUMEYAHUE
EI Jloruka pacueta uHTerpana ognHakoBa Ans Nobon cTyneH4YaTon ropenkm
(ooHo, OBYX, TpexX CTyneH4YaTbIX).

10.7.1 NpuHyanTEenbHbIN 3aNyCcK KOTNa

NMPUMEYAHUE

II' HacTpovika oTkntodeHa, ecnu ang napametpa densra.Bkn ycraHosneHo
3HauveHuve 0. B aTom cnyyae, koten GyaeT 3anyckaTbCa N0 paccyYMTaHHON
MOLLHOCTW, pacyeT KOTOPOW HA4YHETCH NMPU CHUXKEHUW TemnepaTypbl Nogaun
HWXXe cpeaHen rpaHuLbl perynmpoBaHums.

KoHTpornnep  ocHaweH  dQyHKUMEen  NPUHYOUTENbHOro  3arnycka  KoTna,
npeaHa3Ha4YeHHON ANns NpefoTBpaLLeHNs 3Ha4YMTENbHOrO CHUXXEHNS TemnepaTypbl
nogaun. JOTa yHKUMSA aKTUBMpPYeTCs, ecnu TemnepaTypa nogadu KoTtna

CTaHOBUTCA HWMXKEe 3agaHHOro nopora BKITHOYEHUA, HE3aBMCUMO OT paCCHMTaHHOVI
MOLLUHOCTW ropersikn.

PacueT TemnepaTtypbl BKIIOUYEHUS

TemnepaTypa BKIMIOYMEHUA KOTNa onpegenaeTcd B 3aBUCUMMOCTU OT TUMa ropeNikn n
TEeKYLNX HaCTpOeEK:

* [nsA cTyneH4YaTbIX ropenok
Tekn = Tnp makc — [Jenbma.Bkn
* [nsa mogynupyembiX ropenok
Tekn = Tycm + (3H / 2) — Jenbma.Bkn

10.7.2 3apepkKka Ha4yana pacyeTa MOLHOCTH

Bpema cTabunusaumm — 3T0  DYyHKUMSA, NpedHasHadeHHas — Ans
NpPeaoTBPaLLEeHMsT 4acToro BKMHOYEHWST W BBIKITIOYEHUS] CTYMEHEW roperku
(TakTOBaHMs) UM obecrnedyeHnss CcTabuNbHOrO MoAdepXKaHus  TemnepaTypbl

TennoHocutens. MNpuHUMN paboTbl 3aKno4YaeTcs B BPEMEHHONW NPUOCTAHOBKE
pacyeta TemrepaTypHO-BPEMEHHbIX MWHTErparnoB Mpyv W3MEHEeHWU MOLLHOCTU
rOpernkKu.

Temnepatypa §

TBer
Touka nepenoma

Tora |
HM3 Bpems
= cTabunusauumn
s} CT36I/IJ'IVI3aLI|VIVL
1 _—
|
Crynenu | Bpewms
ropenku |
|
|

Crl p———-
Bpems
PucyHok 10.4 — NMpuHumn onpeaneneHus Bp.Ctab
MpuHUMN paboTbl BpeMeHU cTabunusauum

Tanmep ctabunusauum akTMBMPYeTCS NP U3MEHEHUMN MOLLHOCTU MU OTCYUTbIBAET
3agaHHoOe BpeMs [0 Havana pacyeta uHTerpanoB. Tanmepbl pabotatoT
cnegyrowmm obpasom:

+ Bp.CTtab+ aktuBmpyeTcs npu yBenmyeHmm MOLLHOCTH:

— [Ansa gByXcTyneH4aTbIX ropeniok — rnocre BKMYeHWs NepBoO
CTYNeHwu.
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— [Ana TpexcTyneH4yaTbIX ropesiok — rnocrie BKNYeHUs Nepson unm
BTOPOW CTYMNEHMW.

+ Bp.Cta6- akTBMpYeTCA NPU YMEHbLLEHNN MOLLHOCTU:

— [AnA pByxcTyneH4aTbIX ropenok — nocne OTKMH4YeHNs BTOPOW
CTYyNeHwN.

— [Ana TpexcTyneH4yaTbIX ropesiok — nocne oTKIMoYeHNss BTOPON UK
TpeTben CTyneHu.

PekomeHpauum no HaCTpOﬁKe BpeMeHUu crabunusauun

MpaBunbHas HacTpoWka BpeMeHn cTabunusauum 3aBUCUT OT TEMMOBOW MHEPLUK
CUCTEMBbI;

*  HU3KOMHEpPLUMNOHHbIe KOTMbl — PEKOMEHOYETCSA YCTaHaBNNBaTbh KOPOTKOe
BpeMsi cTabunusaummn ans 6onee GbICTPOro pearMpoBaHna Ha U3MEHEHNS
TemnepaTypbl.

*  BbICOKOMHEPUUNOHHbIE CUCTEMbI — HEOBXOONMO YBENNYUTL BPEMS
cTabunusauum ang npegoTspalleHnUs 4acToro NepeknioyYeHns cTyneHen
ropenku.

Mpumep pacuyeTa NnapamMeTpoOB UHTErpanoB

[ns pacyeta napameTpoB UHTErPanioB UCNONb3YOTCS cneaytoLime hopmysbl:
* UHmee+ = (AT+ x t+) / 2;
* WHmee- = (AT-xt-)/2

loe AT+ — oxuaaemoe MoBbileHWe TemnepaTypbl; t+ — Bpemsi, 3a koTopoe
OXMOaeTcs MoBblleHWe Temnepatypbl; AT- oXuaaemoe TMOHWKeHNe
TeMnepaTypbl; t- — Bpemsi, 3a KOTOPOE OXNAAETCH NOHWKEHWE TeMNepaTypbl.

lMpumep
Oxunpaemoe cHmxeHue Temnepatypbl Ha 6 °C 3a 60 cekyna: UHTer+ = (6 x 60) /
2=180
lMpumep
Oxunpgaemoe npesblweHne Temnepatypbl Ha 3 °C 3a 20 cekyHa: UHTer- = (3 x
20)/2=30

Ocob6eHHOCTU paboThbl TaMepa cTabunusauum

Taimep cTabunmsauMm He akTMBEH B pexumax 3anyck Hacoca, Poaxur u
XonogHbIN Nyck.

Mpun poctmwkeHnn TemnepaTypbl cpabaTbiBaHusA curHanusauum (Tnp.cur) Tanmep
crabunusauum cbpacsiBaetcs.

HacTpoiika Tanmepa

37

3HadeHus Bp. Ctab + n Bp. Ctab- HacTpamBaioTca B MeHio: HacTtpowmkn —
PerynupoBaHue — Bp.Ctab+/-.

MapameTpbl BpeMeHU cTabunvsauuy MO3BOMSIOT CUCTEME afanTupoBaThCs K
M3MEHEHMSIM  MOLLHOCTM  ropesniku, npegoTepalwias  peskue  koneGaHus
TemnepaTypbl TENNOHOCUTENS.
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10.8 Moagynupyemas ropernka YnpaBreHne ycTaBKOW TemnepaTypbl MOXET OCYLUECTBNATLCA B ABYX PeXvMMax:
nokanoHoM (aBTOHOMHOM) W KackagHom (Mog — ynpaBneHWEM  BHELUHEro

Mo,u,ynvlpyemaﬂ ropenka nnaBHO perynmpyetr MOLWHOCTb ANd nognepxxaHua perynﬂTopa):

3aJaHHON TemnepaTtypbl TenfoHocuTens. YnpasneHne ocHoBaHo Ha [MAO-
perynatope. MOLWHOCTb rOpenikn KOppekTUPYETCA HENPEPBIBHO B 3aBMCMMOCTU OT » JlokanbHoe ynpaBneHue (aBTOHOMHbIA PEXUM)
TeKyLlen TemnepaTtypbl, YTO MpenoTBpallaeT peskue ckadkm u obecneyvBaeT

B nokanbHOM pexxume nonb3oBaTenb HeNMocpeacTBEHHO 3a4aeT 3HaYeHne
CTaburnbHyt0 paboTy cucCTEMBI.

ycTaBku TemnepaTypbl nogayu (Tnp) B meHto HacTponku —
PerynupoBaHue KoHTponnepa mogynupyemon ropenkun. KoHtponnep
CaMOCTOATENBLHO NOAAEPXKMBAET 3TO 3HAYEHME, perynupys MOLLLHOCTb
ropenku. B atom pexume napameTtpbl Tnp max 1 Tnp min He
NCMOMb3YIOTCA.

Temnepatypa g
nogauu -

+ KackagHoe ynpaBneHue (nog ynpasneHuem perynsitopa KTP-
121.02.4X)

Mpu paboTe B kackagHOM pexuMe, Koraa KOHTpOonnep Mogynupyemon
ropernku ynpasnsetcs perynsatopom KTP-121.02.4X, yctaska

3anpoc Ha
TemnepaTypbl onpegensieTcs cneayowmum obpasom:

POIKMT

tc KackagHbii perynatop KTP-121.02.4X 3agaet obOwmin gnanasoH
perynupoBaHus, onpeaensemMbin napamerpamm Tnp max
(MakcumansbHas TemnepaTtypa nogaym) u Tnp min (MMHUManbHas
Temnepartypa nogadu). 3tm napameTpbl HACTPANBAKTCS B MEHIO
HacTtponkn — PerynupoBaHue kackagHoro perynsiropa.

|
|
|
|
|
|
|
i
i -- — MNepenava gnanasoHa perynupoBaHus
|
100 T
|
|
|
|

1
|
|
|
|
|
|
L
i
MoLuHoCTb :
L
|
|
|
|
|

— Pacyet 6a3oBoW ycTaBku

3 KoHTponnep Moaynupyemoi ropenkiu nonydaet sHadeHns Tnp max 1
PucyHok 10.5 — Pa6oTta Moaynmpyemoii ropenku Tnp min no uHtepdeiicy RS-485 1 BbluMCnseT 6a30BYI0 yCTaBKY Kak

. . cpenHee apudpmeTnyeckoe: YctaBka 6asoBas = (Trip max + Trip min) / 2
OCHOBHbIM NapameTpoM yrpaBneHns MogynMpyeMol roperkon SBnseTcs yctaBka

TemnepaTtypbl nogauun (Tnp), KOoTopas 3afjaeT LeneBoe 3HayYeHue Temneparypsbl — KoppekTupoBka yctaBku
TennoHocutens. [ng npenoTrspalLeHns U3NUWHNX konebaHni MOLHOCTM ropesku
MpU He3HauYUTENbHbIX W3MEHEHUAX TemnepaTypbl BBOOAWUTCA MOHATME 30HbI
HedyBcTBUTENbHOCTM (3H). 3H onpegensier avanasoH TemnepaTtyp BOKpYr
yCTaBKM, B pegernax KoToporo MOLLHOCTb FOPESKN OCTAETCA HEM3MEHHOMN.

[1ns TOYHOWM HACTPOWKKN YCTaBKN C y4ETOM 0COOEHHOCTEN KOHKPETHOM
CMCTEeMbI OTOMNNEHMS (HanpuMep, rMapaBINYeckoe ConpoTUBIEHNE,
Tennosasi UHepLKMs KoTna) ucnonb3yetcsa napametp Kopp.Yer.. 3tot
napameTp gobaenseTcs K 6a30Bow ycTaBke: Ycmaska umoaoeasi =

30Ha HeYYyBCTBUTENBHOCTM paccyYnTbIBAETCS crneayroLmnm obpasom: Ycmaeka 6a3oeas + Kopp.Ycm. MNapameTp Kopp.YcT. HacTpanBaeTcd B
- BepxHss rpaHnua 3H = Trp + (3H/ 2); p/cl)e:)bgj(_)ml-vllacmoum — PerynupoBaHue KOHTponnepa Mogynmpyemon

*  HwxHag rpaduua 3H =Tnp - (3H/ 2).

Hanpumep, ecnu yctaeka Tnip = 80 °C, a 3oHa HeuvyBcTBUTENBLHOCTU 3H =4 °C, TO
OunanasoH 30Hbl HEYYBCTBUTENBLHOCTM cocTaBuT ot 78 °C no 82 °C. MNapameTpsl
Tnp n 3H HacTpaueatoTcst B MeHo HacTpoiku — PerynupoBaHue KoHTposnnepa
MOZYNMPYEMON ropenku.

PexxnMbl ynpaBneHnsa yCTaBKOW: NIOKaslbHbINA U KaCKagHbIN

38
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lpumep

Mpeanonoxum, KackagHbIi perynaTop 3agan cneayowme rpaHuubl:
Tnp max =90 °C

Tnp min=70°C

Torgpa GasoBas ycTaBka, paccyMTaHHasi KOHTPOMNEPOM  MoaynMpyemoMn
roperku, 0yget: Ycraeka 6asoBas = (90 °C + 70 °C) /2 =80 °C.

Ecnn Ha KOTNoBOM KOHTpomnfepe MoOynMpyeMOW TOpenkn YCTaHOBMEHO
3HauyeHune Kopp.YcT. = -5 °C, ntorosas yctaBka COCTaBuT: YCTaBka UToroBas =
80°C+(-5°C)=75°C.

Takum o6pa3om, B [JaHHOM MpuMMepe Mogynvpyemasi ropernka 6yaget
CTPEMUTBLCS NOAAEPXKMBATL TEMMepaTypy TENNOHoCUTENs Ha YpoBHe 75 °C.

Tabnuua 10.7 — MeHro/HacTponku/PerynupoBaHue

SKpaH OnucaHue Owana3oH

TekcToBasl noackaska —

YcTtaBka Temnepatypbl npsimon Bogbl, °C 0...500
ELEEREEER 30Ha HeYyBCTBUTENLHOCTM NpsAMON BoAkl, °C 0...9
[lenbTa oT BepxHen rpaHvLbl A8 NPUHYANTENBHOMO -40...0

3anycka Kkotna

Koppekuusi yctaBku npu paboTe B kackage -10...10

MponopunoHanbHbI koadduumeHT MNO-perynatopa | 0...9999

Bpewmsi nHterpuposanusa MU-perynsaTopa, ¢ 0...9999
Bpewmsa anddepeHumposanus MUNO-perynsatopa, ¢ 0...9999
Mepwuog pacyeta mowHocTu MU perynsatopa, ¢ 1...30
MoOLLHOCTb ropernky COOTBETCTBYHOLLLAA MarloMy 0...50

ropeHuto, %

[MonHoe mogynupyemoe BpeMs xoga cepsonpusoga, ¢ | 5...600

MwuH1ManbHOe BpeMsi xoga cepsonpusoaa, ¢ 0,01...100

PerynnpoBaHne MOLLHOCTM ropernku ocylwectenserca Ha ocHose [1A[-
perynsatopa. OCHOBHbIE 3Tanbl;

1. KoHTponb Temnepatypbl U pac4yeT MOLLHOCTHU
KoHTponnep NoCTOsIHHO OTCMEXMBAET TEKYLLYIO TeMnepaTypy nogadu.
Mpu CHWXEHUM TeMNepaTypbl HAXE HDKHEW rPaHuLbl 30HbI
HEYYBCTBUTENbHOCTM HAYMHAETCS pacyeT HeobX0ANMOWM MOLLLHOCTU
roperku ¢ NoMOLLbIO anroputma. Pe3ynsrart 3Toro pacyeta npeacrasnsieT
coboli 3Ha4yeHne molHocTH B amanasoHe ot 0 ao 100 %.

2. 3anyck ropernkm

39

PaccuntaHHoe 3HaveHre MOLLHOCTY CpaBHUBAETCS C NapaMeTpoMm
MouwH.Bkn.lop. (MMHMManbHast MOLLHOCTb BKITHOYEHMWS TOPENKM),
KOTOpbIA HacTpanBaeTcs B MeHo HacTpoiku — PerynupoBaHue.

Ecnu paccuntaHHas MoLHOCTb MeHbLue MowwH.Bkn.lop., To ropenka He
3anyckaercs.

Kak Torbko paccunmtaHHast MOLWHOCTb AOCTUIaeT UNu npeBbILLaeT
3HaveHne MowH.Bkn.lop., KOHTponnep NHULMUPYET POIXKUT FOPEnKU.
[openka HaunHaeT paboTaTe Ha MOLLHOCTU, COOTBETCTBYIOLLIEN
pesyneraTy pacdeTa anroputma.

PerynupoBaHue MOLHOCTM B npouecce paboTbi

Mocne 3anycka ropenku anroputM NPOAOIKaeT HENPEPLIBHO
paccyuTbIBaTh U KOPPEKTUPOBATHL MOLLHOCTL FOPENKU ANt NOAAEPKaHNSA
TemnepaTtypbl nogayv B6nv3n yctaeku.

OTKnoYeHne ropenku

Ecnu TeMnepaTypa nogayum NpeBbIlLaeT BEPXHIOK rpaHuLy 30HbI
He4YyBCTBUTENBLHOCTM, No4ava TONMBa NpekpaLlaeTcs, 1 ropernka
OTKITlo4aeTCs.

Perynatop  pacnpegensieT  MOLLHOCTM  BbIXOOHOTO  CUrHama  COrnacHo
nocnegoBaTenbHOCTM, M306paXkeHHoN Ha pucyHke 10.5:

1.

3anyck ropenkm

Ecnu TemnepaTtypa nogayun onyckaeTcs HUXKe HUXKHEN rpaHuLbl 30HbI
HeuyBcTBUTENBHOCTM (Tnp - 3H/2), HAUMHaAEeTCA pacyeT MOLHOCTU C
nomotubto NMNO-perynstopa.

Po3xur ropenku

PaccuntanHasa mowHocTb cpaBHmBaeTcs ¢ napametpom MowH.Bkn.lop.
(MMHUManbHas MOLLHOCTbL BKINOYEHUS ropernkn). Ecnu paccunTtaHHas
MOLLIHOCTb JOCTUraeT Unu npesbllLaeT 3agaHHoe 3HavyeHre MoluH.Bkn.
Fop., TO KOHTPOMNMEpP NHULMUPYET POIXKUT ropenkun. [operka HaunHaeT
paboTaTb Ha MOLLHOCTW, COOTBETCTBYIOLLEW pe3ynbTaTy pacyeTa
anropuTma.

Crabunusauus B 30He HEYYBCTBUTEINIbHOCTHU

Korga Temnepatypa nogayv BXoauT B npeferbl 30Hbl
HedyBcTBUTENBHOCTM (TNp £ 3H/2), MOLWHOCTE ropenku ctabununsmpyercs
N OCTaeTcsa HEM3MEHHON, NpeaoTBpaLlast u3nuilHue KonebaHus.

YBenuueHue pacxoga TennoBOW 3HEPrMu U CHUXKeHNe TemnepaTtypbl
nogayu
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Mpwv yBenuyeHUn pacxofa TeNyoBoi aHepruM Temneparypa nogadu
HaYMHAET CHUXKaTbCS, BbIXOOS 3@ HKHIOW rpaHuULLy 30HbI
He4YyBCTBUTENBHOCTY.

5. YBenu4yeHue MOLLHOCTU ropesiku

KoHTponnep, o6HapyXuB BbIXO4 TeMNepaTypbl 3a Npeaeribl HXHEN
rpaHuubl 3H, yBenmymMBaeT MOLLHOCTb rOpernkn aAns KoMneHcaumm
TENnonoTepb 1 BO3BpaTa TeMneparypbl B 30HYy HEYYBCTBUTENbHOCTY.

6. CHuxeHue pacxoga TeENNOBOW 3HEPIUU U N3ObLITOK MOLLHOCTHU

I'IpM CHWXXeHun pacxoga TEennoBoun SHEPInn TeKkylad MOLLHOCTb rOpersikun
MOXET OKa3aTbCA M30ObITOYHOWN, YTO npmnBOAOUT K NpeBbILLEeHUI0
TeMnepartypbl BerHeVI rpaHnLbl 30Hbl HEYYBCTBUTENTbHOCTW.

7. CHsATMe 3anpoca Ha PO3XKUT

Mpu 3HAYNTENBHOM NPEBbLILLEHWN TEMNEPATYPLI BEPXHEN rPaHuLbl 30HbI
HeuyBcTBUTENBLHOCTYM (TNp + 3H/2), KOHTPONNEpP CHMMAET 3anpoc Ha
PO3XKU.

8. OTKn4YeHne ropenkm
[openka oTknoYaeTcs, Korga 3anpoc Ha POIKUT CHAT.

KauectBo perynupoBaHus TemnepaTypbl cucTtembl onpegenserca [MA[0-
koacpdmumeHtamm (Kn, Tu, Ta), koTopble HacTpamBaloTca B MeHio Hactponkn —
PerynupoBanue. [ns «koppekTHon pabotbl [MUO-perynatopa M TOYHOrO
yrpaBreHns MOLLHOCTbLIO ropernkn HeobxoanmMo NpaBubHO HACTPOUTL NapameTpbl

cepeonpuBoga Bp. XopaCepBonp [onHoe (MonHoe BpemsA xopa
cepBonpuBopga). JTOT napaMeTp [AO/MKEH COOTBETCTBOBATb (PaAKTUYECKOMY
BPEMEHM  MNEepeMelleHns  3adBWXKKM  CepBOMpuMBOAa  Mexay  KpavHuMu

NoONoXeHusAMU. YTo BMMSET Ha TOYHOCTb pacyeTa YMNpaBrsiownX UMMNYbCOB W,
cnegoBaTtenbHO, Ha TovHOCTb pabotbl MU[-perynatopa. YcrtaHaBnmBaemoe
BpeMs Xoga OTHOCUTCS K AMana3oHy MOgyNIMpOBaHMS.

Mpumep pacyeTa MmoaynMpyemMoro BpeMeHu xoga cepsonpuBoaa
Mpegnonoxum: nonHoe BpeMs xoda cepeonpueoga (90°) — 15 cekyHa.
MwuHuMmanbHoe oTKpbITUE cepBonpuoga — 20°.

MakcumanbsHoe oTkpbITUE cepBonpusoga — 80°.

Mogynupyemoe nonHoe BpeMs Xo4a 3a[BWDKKUM PacCHMTLIBAETCS Creaylowum
obpasom: (15¢ -(80°-20°)/90°) =10c.

[Ons npegoTBpalleHnss M3HOCA CepBOMPMBOAA M3-3@ YacTblX M KOPOTKMX
ynpaBnsAloLLMX MMMYNbCOB, YNPaBAOLWMIA CUrHan nogaeTcs TONbKO B TOM criyyae,
€Cnn ero ONUTENbHOCTb MpPEBLIWAET MWHMMAaNbHOE BpEMsi XO4a, 3agaHHoe
napameTtpom Bp.Xoaa Ceponp MuH-e.

I'Iay3a nepeKknr4eHnA curHanoB

Mexay curHanamu ynpaeneHusi CepBOMNpUBOAOM peanu3oBaHa nporpaMmHas
naysa nepekrnioYyeHus:  Mocrne  pasMblkaHWs  OQHOTO W3  CUrHaros
MPOTUBOMONOXHBLIA CUrHam He MOXeT ObiTb 3aMKHYT [0 OKOHYaHua nayabl.
AnuTenbHocTb Nayabl 3 ¢, 3HaYeHne hukcupoBaHHoe U He peaakTupyetcs. Maysa
[AelCcTByeT ONS BbIXOOOB:

* DO3 («MeHbLue», koHTakTbl T6-T7) n DO4 («bonbLuey, kKoHTakTbl T6-T8)
ynpaeneHns cepBoNpuUBOAOM MOAYNNPYEMOW FOPEesiku.

3¢

MKHYT

3a
«bonbue»
(«OTKpbITbY) O

Pa3OMKHyT

~Y

3aMKHYT

«MeHblue»

(«3aKpbITby)
PasoMKHyT

1 — curHan «Bonbliey («OTKpPbITb») pa30OMKHYT, Ha4arcs oTcHeT nay3bl NepeknioYeHns 3 ¢;
2 — NpoTUBONONOXHBIV curHan «MeHbLue» («3akpbiTb») MOXET ObITb 3aMKHYT TOMbLKO rocre
OKOHYaHus nayssbl.

May3a pgericTByeT B 06€ CTOPOHbI NepeknioyeHns. AnuTtenbHocTb 3 ¢ uKCUpoBaHa u He
pepakTMpyetcs.

PucyHok 10.6 — lNay3a nepekntovyeHUs CUrHaNoB ynpaBneHus
CepBONpPMBOAOM

NPEOYNPEXOEHUE
@ AnropvT™M ynpaerneHus cepBonpnBoagoM NpeanonaraeT UCNosb3oBaHNe
curHana «gosogkuy. Micnonb3oBaHue cepBonpusoga 6e3 KoHLEBbIX
BbIKIto4aTENEN MOXET NPUBECTU K ero nospexaeHuto. [Npu neperpese
KoTrna go 3HavyeHus Tnp.Cur (Temneparypa curHanusaumm neperpeea)
KOHTpOIIEp NEPEBOANT FOPENiKy Ha MMHMMAarbHYH MOLLHOCTL, 3a4aHHYH0
napameTtpom MowH.Bkn.lop..
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10.9 3awumTa

HacTtpoiikn napameTpoB sawuTbl obecrnednBatoT 6esonacHylo M CTabunbHYIo
paboTy KoTna, MO3BOJIAS KOHTPONNepy pearpoBaTb Ha pasnuyHble CUTyauuu,
BKMiOYan rneperpes, OTCYTCTBME NPOTOKa W AaBreHue TennoHocutens. B atom

pasaene I'IOD,p06HO onncatHbl

napameTpbl 3alliuThl,

HacTtponkn — 3awmra, Mx Ha3Ha4YeHne n nornka paboThbl.

Ta6nuua 10.8 — MeHw/HacTtponku/3awmra

OOCTyNHble B MEHK

OkpaH OnucaHue OnanasoH
Bpewmsi oxxunpgaHusi noseneHns nogreepxaerHus pabotbl | 0 — oTkn,
ropernku, ¢ 0...180
KoHTpornb ynpaBnsiemMoro BbIKITHOYEHWS FOpenku Ectb, Het
CTparerus oTKIIYEHWS FOPEnKy Npu aBapum Peskoe,

[MnaBHoe
Bpems oxuaaHusi NossBNeHNsi curHana oT garyvka 0 — oTkn,
npoToKa nocre 3arnycka Hacocos, € 0...180
Bpems nporpesa KoTna Ha MUHUMabHON MOLLHOCTH, 1...600
MWH
Mopor TeMnepaTtypbl NoAaYM, HXE KOTOPOro KOTeN 0 — oTkn,
OyOeT cunTaTbCsi OCThIBLLUM 1...80
YcTaBka 3aluThl OT 3aMep3aHns: Temnepatypa nogauu, | 0 — oTkm,
HWXe KOTOPON 3anyckaeTcs NporpeB 0OCTaHOBMEHHOTO 1...180
koTna, °C
30Ha 3amep3aHuns: ABe rpaHnLbl TeMmnepaTtypbl -80...0/
HapY>XHOro Bo3ayxa, Npu nonagaHun B 3oHy unu Hwke | —80...0
Hee 3anyckaeTcs NporpeB OCTaHOBMEHHOro koTna, °C 0/0—oT1kn
OrpaHuyeHe MUHUMarbHOW BbIXOAHOW MOLLHOCTU Bbikn, Beaywy
KoTna
Bpewmsi oxxunpgaHusi curHana ot gatyvka AaBneHus B 0 — otkn,
KOTIe, C 0...180
OnacHo BbicoKasi Temneparypa TennoHocuTens B 0...500
nogatowem Tpybonposoge, °C
lMcTepesunc cpabaTbiBaHNs CUrHanM3aLmm 1...30
CuvrHanusauusi Npy NpeBbILLEHNN YCTaBKy ONacHo Bbikn, Bkn
BbICOKOWN TemnepaTypbl
ABapuiHasa Temnepatypa TennoHocuTens B nogatowem | 0...500
TpybonpoBoge, °C
ImcTepesuc cpabaTbiBaHUst aBapum 1...30
[MpomMexyTok BpeMeHu, B KOTOPOM KOHTponupyeTcst Tpu | 0 — oTkn,
aBapuu neperpesa, MUH 0...600
Mopor Temnepatypbl yxoasLmx rasos, °C 0 — otkn,
0...500
OnacHo H13Koe gaBneHne TennoHocuTens 0...100
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MpogomkxeHue Tabnuubl 10.8

SkpaH OnucaHue Ounana3oH

OnacHo BbICOKOE AaBneHne TennoHocuTens 0...100
ABapuiiHO HU3KOe AaBneHne TennoHocuTens 0...100
ABapuvnHO BbICOKOE AaBMNeHWe TEMNOHOCUTENs 0...100
3apepkka mkcaumm aBsapum No AaBneHunto 0 —oTkn,
TEnsIoHOCUTENS NPW 3anycKe CUCTEMBbI, C 1...180

Buxog ~) ES

Bewog - ESC [iNs BLIXOAA U3 MEHIO HaXaTb KHOMKY

[ns 6e3onacHon paboTbl KoTna crieqyeT 3adaTtb Npeaenbl U BpEMeHa 3a4epXKKu
cpabatbiBaHu curHanusaumm n asapun (MeHwo — Hactpownkm — 3awmTa).
MonHbIN NepeyeHb KOHTpoONUpyembIx aBapuin (cMm. pasgen 11.3).

Bp.po3axura (Bpems pozxura)

MapameTp Bp. po3xura onpepensieT MakcMmarnbHoe BpeMmsi (B cekyHOax), B
TEYEeHNe KOTOPOro KOHTPONMEp OXMAAET MNOfyyeHMsl CurHana noaTBEPXAEHMS
poaxura (B4) oT ropenku nocne oTnpaBku 3anpoca Ha poaxwur (DO7). 3tot
napameTp BbINOSHSET creayoLlme yHKUMK;

. KOHTpOﬂb ycnewHoro po3a3xwura

Mocne oTnpaekm 3anpoca Ha po3xur (DO7) 3anyckaetcd Tanmep. Ecnu B
TevyeHue BpeMeHu, 3ajaHHoro napameTpom «Bp.posxuray, curHan B4 He
NocTynaeT, KOHTponnep hUKCMPYET aBapuio po3xura.

* KoHTponb paboTtbl ropenku

Bo BpeMs paboTbl ropenku KOHTpornep HenpepbiBHO KOHTPONMpyeT
Hanuuue curHana B4. MNMponagaHue curHana B4 Bo Bpemsi paboTbl
NPUBOANUT K HEMEANEHHOW brKcaLmMm aBapun ropenku.

* OTKnroYeHne KOHTporns
YcTtaHoBka napameTtpa Bp.poaxura B 3HaueHue 0 OTKMYaeT KOHTPOSb

curHana B4.

NPEQAYNPEXOEHUE
OTkntoveHne AaHHOM OYHKLMM He PEKOMEHAYETCS, TaK Kak 3TO CHUXaeT
6e30nacHOCTb 3KCnnyarTauum.

O

OyHkuma YnpaB. Bbikn (Hactponkm — 3awmra) npegHasHadeHa [Anis
obecneyeHns CoBMeCTUMOCTM npubopa C ropenkamu, noAAEPKUBAIOLLMMM
ynpaensieMblii nepesanyck. B oTnvuvMe oT nepnmognyeckoro OTKIOYEHUS FOPENKM
(dbyHKUMA MeHemkepa ropeHus), Ynpas. Bbikn npegoTeBpallaer HemearnieHHoe
aBapuvnHOe OTKMNIOYEHWe MpWU KpaTKOBPEMEHHOW NoTepe curHana noaTeBepxaeHns
po3xura (B4), no3sonsas KOHTpOnnepy NpoaoikaTb yrnpasrieHUe ropernkon.

YnpaB.Bbikn: EcTb (DyHKUMA aKTUBUPOBaHa)
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Mpu nponagaHun curHana B4 anropuTm pasnuuaetcs Ons CTyneH4aTbix u
MOAYNUPYEMbIX FOPENOK:

« CTyneHu4aTble ropesnku

KoHTponnep nogaepxvBaeT TEKyLLYO CTyneHb MOLWHOCTU (1-3)
(MeHeOXep ropeHns UTHOPUPYET BHELLIHNE CUTHamMbl B peXume
nepesanycka). KoHtponb curHana B4 ocyliectensieTcs B TedeHne
BpemeHu Bp.po3xwura. [pn BoccTaHoBneHun curHana pabora
NpoJorKxaeTcs; MHaye — aBapus U NpekpaLleHne nogayun Tonnvea.

« MopynupyeMble ropenku

KoHTponnep npoaomkaeT nogaBaTb CUrHasn Ha 3anyck 1 nepemMeLrlaet
CepBONPUBOA B MOMOXEHNe MUHUManbHon molHocTn (MowH.Bkn.Fop.).
KoHTpornb curHana B4 takxke ocyLlecTBnseTcs B Te4eHne spemenn Bp.
po3xwura. [py BOCCTaHOBNEHNN CUrHana cepBonpuUBOL BO3BpaLLAETCH B
NCXOAHOE MOMOXeHNe; MHaYe — aBapus 1 NpekpaLlleHne nogayun Tonnmea.

Ha rmaBsHoM akpaHe oTo6pakaeTcsi pacieTHOe MoMoXeHe CepBONpUBoAa.
Bo Bpems oxuaaHus curHana B4 koHTponnep npoaomKkaeT BbluMcrieHne
MOLLIHOCTM.

Bp. npotoka (Bpems npoTtoka)

Mapametp Bp. npoTtoka 3agaeT BpPeMEHHOW WHTepBan, B TEYEHWE KOTOpPOro
KOHTpOsfep OXWAaeT MOCTYMNeHusl curHana oT gaTtymka npotoka FS nocne
BKITIOMEHMST KOTITIOBOro Hacoca (ynpaensiemoro Bbixogamu DO5 unm DO6). 3tot
napamMmeTp Mno3BONAeT KOHTpONMpoBaTb Hannyme npoToKa TensioHocuTenda 4vepes
KoTen W npegoTBpawatb paboTy ropenku npu ero OTCYTCTBUWM, YTO MOXET
NPUBECTM K Neperpesy KoTna.

Mpuunn pa6oTtbl:

1. KoHTponnep BblaaeT KOMaHAy Ha BKITOYEHME KOTIOBOrO Hacoca
(aktmBmpyet Bbixog DO5 nnu DOBG).

3anyckaeTcsa TanMep, OTCUNTBIBAIOLLMI BpeMs, 3aaHHOE NapaMeTpoMm
Bp. npoTtoka.

3. KoHTponnep oxuaaeT NoCTynneHust curHana ot gardmka npotoka FS.

Ecnu curHan ot Oat4ymKa NpoToKa NoCTynaeT B TedeHne 3aaaHHOoro
BPEMEHU, KOHTPOSISIEP CYATAET, YTO NPOTOK ECTb, U paspeLLaeT
AanbHenwyo paboTy ropesnku.

5. Ecnu curHan ot gatymka NpoToKa He NocTynaeT B Te4yeHne BpemeHn Bp.
npoToKa Unn NponagaaeT Bo Bpemsi paboTbl KOTna, KOHTponnep
MHTEpPNPEeTMPYeT 3TO KaK OTCYTCTBME NPOTOKAa M NpeanpuHMMaeT
cregyrowne geicTeus:

2.

 Bnokupyert 3anyck unu oTknio4aeT paGoTatoLLyto ropersky.
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»  dukcnpyeT aBapuio (B apXUBHOM XXypHare U B MEHIO TEKYLLMX
aBapun).
Bp. npotoka =0
KoHTponb npoTtoka OTkMoYeH. KoHTponnep He oOXuaaeT curHana ot gartyuka
NpoToKa 1 He OrokupyeT paboTy ropenku npu ero oTCyTCTBUM. OTO MOXET ObITb

nofieaHo B CUCTEMax, [Oe KOHTPONb MPOTOKA OCYLIECTBNAETCA ApYrvMiu
cpeacTeamu unu He TpebyeTcs.

Bp. npotoka >0

3agjaeT BpeMsi OXuOaHUs curHana oT gaTyMka NpoToka B CekyHAax. 3HayeHue
OOIMKHO ObITb AOCTaTOYHBbIM ANs TOro, YTOGbl HAcOC ycnen cos3gaTtb NPOTOK B
CcUCTEME, HO He CrMLLIKOM GomnblumM, YToGbl GbICTPO pearnpoBaTth Ha aBapuiiHblie
cuTyauuu.

AB. OTKkn (ABapuiHOe OTKITIoYeHUe MOAYIMPYEMOM ropenku)

[aHHbIN NnapameTp onpenensieT anroputM aBapunHOro ocTaHoBa MoAynvpyemMon
ropernku npu kputmdeckon asapum (cMm. pasgen 11.1). JocTynHbl cTparterum,
BblGupaemble B MeHo HacTpomnkn — 3awmra:

« AB. OTkn: Pe3koe

dukcauns aBapum NPUBOAUT K MEHOBEHHOMY CHATUIO 3anpoca Ha PO3XKUT 1
npekpaLLeHuo Nofayy Tonnuea.

« AB. OTkn: MnaBHoe
Mpwn aBapuu:

1. 3anpoc Ha po3Xur coxpaHsieTcsi 1o NepeBoa CepBonp1Boaa
rOperky B NoMoXeHne MUHUMarbHON MOLLIHOCTH.

2. CepBonpvBoa NepeBoauTcs B NO3ULNIO MUHUMASIbHOU merniosol
MouwjHocmu.

3. YnpasneHue cepBONpMBOAOM OCYLLECTBNAETCA B TEYEHNE
r10IHO20 8PEMEHU e20 xo0a.

[Nocne oOCTMXEHUS MUHUMANbHOW MOLLIHOCTH 3anpoc Ha PO3Xur
CHMUMaeTCcA.

"lMnaBHoOe" OTKMKOYEHUEe peKomeHAyeTcAa ANns OONbLUMHCTBA CUCTEM, TaK Kak
OHO obecneunBaeT GesonacHoe 3aBeplLUueHME paboTbl, NpedoTBpallas peskue
nepenagel AaBneHus 1 BbIOpoc Tonnmea.

"Pe3koe" oOTKN4YeHWe oOnpaBoaHO B Tex crnyyasix, korga Tpebyetcs
MaKCUManbHO ObICTpOE MpeKkpalleHne rOpPeHUsi, Hanpumep, B CUTyauusix C
yrpo3oin ansa 6e30nacHOCTM CUCTEMBI.

Yoepx.Ctyn (YaepxaHue ctyneHW/MMHUMaNbHOM MOLLHOCTH)
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OTa yHKUMA no3BOMsieT MNoAAepxuBatb paboTy ropenku Ha MWHMMAarbHOW
MOLLUHOCTU (MWHMMAanbHOM FOPEHUN) HEe3aBMCMMO OT TeKyllen noTpebHoCcTn B
Tenne, paccyNTaHHOW KOTIOM. JTO MOMe3Ho Ans NpPeaoTBpalleHUst YacTbIX
MyCKOB/OCTaHOBOK roperku, nogaepxaHusi ctabunbHom TemMneparypbl B CUCTEME U
npeaoTBpaLLeHns KOHAEHcaumMn B Kotne. AKTuBMpyetcsa (byHKUMS B napameTpe
Yaepx.Ctyn (MeHro — Hactpouku — 3awmTa). BaxHO OTMETUTDL, YTO PYyHKLMSA
OrpaHN4MBaET TOMBKO MWHMMAIbHYO MOLLHOCTb, HE BMMASA Ha MaKCUMarbHYH.
MpyHUMN paboTbl OYHKUUKM pasnMyaeTca B 3aBUCUMOCTM OT pexuma pabdoTbl
KoTna: B Kackage (C HECKONbKUMMU KOTIIaMU) UNn B peXMME Coso (OAMH KOTeN).

Pabota B kackage

Ecnu cdyHKUMa akTuBupoBaHa Ha koTrnoBoM perynstope (Yaepx.Ctyn: Bkn), HO
BbIKNOYEHa Ha kackagHom perynsitope (Yaepx. Ctyn: OTkn), AaHHBIN KOTEN B
Kackage paboTaer ¢ orpaHu4yeHnemM No MMHMMAIIbHON MOLLHOCTM. OTO O3Ha4aer,
yto KoTen Oymer paboTaTb Ha MWHMMAarNbHOM TOpeHUW (nepBasi CTyneHb ANis
cTyneHyatbIx ropenok nnu MowH.Bkn.lMop Ana mogynupyembix) 4o Tex nop, noka
KackagHbli perynsatop gaeT paspelleHue Ha paboTy. VcknodeHus cocTaBnsitoT
cuTyauum c GrokvpylowmMmy  haktopamu, TakMMKU KakK KpuTuyeckass asapus,
aBapuviiHbIn neperpes nunu komanga «Cronx». B cnyyae BHelwHero 6nokmpoBaHus
KoTna (Hanpumep, KHOMKOW WM KOMaHAOW OT KackagHOro perynstopa) KoTten
OyoeT nNpuHyauMTenbHO BbIKMOYEH, Adaxe ecnu  QyHkuma Yaepx. Crtyn
akTMBmpoBaHa. Takum obOpas3om, B kackagHOM pexume paboTta yHKUMM Ha
KOT/IOBOM pErynsitope HanpsiMylo 3aBUCUT OT paspeLleHust  KackagHoro
perynsTopa.

Pa6otaB pexunme cono unu nocrie notepu CBA3N C KaCKagHbIM perynatopom

B cnyyae aktuBauum cyHKUMM Ha KoTroBom perynaTtope (Yaepx.Ctyn: Bkn) un
paboTbl KOTNa aBTOHOMHO (COMO) MMM MNpy MOTepe CBA3W C  KackagHbIM
perynatopom, Koten OygeT MOCTOSHHO BKMKOYEH C  OrpaHMyeHuem  Ha
MUHUMAarnbHYIO MOLLHOCTb (NepBas cTyneHb unu MowH. Bkn. Fop ang
MoaynupyeMbix ropenok). Kak n B kKackagHOM pexume, UCKIIOYEHUS COCTaBnsoT
onokupyoLme hakTopbl: KpUTUYECKaa aBapusi, aBapuUnHbIA Neperpes 1 KomaHaa
«CTon».

KniouyeBble MOMEHTbI

®yHkums Yaepxk. CTyn OrpaHu4MBaEeT TOSIbKO MMWHUMArbHYO MOLLHOCTL. B
kackage paboTa yHKUMM 3aBMCUT OT paspelleHusi KackagHoro perynsitopa.
Brokupytowme akTopbl OTKMIOYAOT TOpenky He3aBWCUMO OT  COCTOSIHUS
dyHkummn. Mpu noTepe CBA3M C KackagoM KOTEN MEPExXoauT B PeXMMm COJo C
yaepxaHuem MUHUMansHOW MOLLHOCTU (NpY YCIOBKM akTUBaLMK (OYHKLMN).

Bp. MporpeBa (Bpems nporpeBa KoTna)

Mapametp Bp. MporpeBa 3agaeT BpeMsi, B TeYEHNE KOTOPOTO XONIOAHbLIN KOTen
nocrie 3anycka YyOepXuBaeTCad Ha MWHMMAanbHOW MOLHOCTU. JTO Bpemst
ucnonbayercsa Ana npeaoTspalleHns TePMUYECKUX HaMPSKEHWIA U paBHOMEPHOIo
nporpesa TeMNIoHOCUTENS B CUCTEME.
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OTcuyer BpemMeHW HavMHaeTcs cpasy Mocne YCMNeLHOoro po3xwura ropenku. llo
3aBeplleHnn BpeMeHU, ykasaHHoro B napameTpe Bp. lMporpeBa, KoHTponnep
CHMMAET OrpaHU4YeHNe MUWHUMANIbHOM MOLLHOCTW, W KOTEN NepexoauT B
CTaHOAPTHBIN PEXNM PErynMpoBaHus.

Ecnu 3HauyeHne napameTpa Bp. NporpeBa yctaHoBneHo B 0, hyHKLNS yaepKaHust
Ha MVWHUMANbHOW MOLLHOCTM OTKITHOYAETCS, M KOTEN MEpPexoauT K CTaHOapTHOMW
paboTe cpasy nocne posxura.

3awura ot 3amMep3aHunsa

PyHKUMA 3aWwmMThl OT 3aMep3aHus NpeaHa3HavyeHa ans nporpeea OCTaHOBMEHHOIO
KOTna npu HU3KOW TemnepaType TEennoHOCUTENS WU HapyXHOro BO3gdyxa.
[MporpeB BbINOMHAETCSA 3amnyckoM anroputma xonogHoro nycka (cm. pasgen 10.5)
no ogHOMy M3 [AByX YycrnoBui. [lo ymonuyaHuo o6a ycnoBus OTKMHYEHbI
(napametpbl paBHbl 0), He0bXx0aUMMOE YCIIOBME BKIOYAET NOSb30BaTeNb.

NMPUMEYAHUE

[MporpeB 0CTaHOBMNEHHOIO KOTIa BbIMOMHAETCS TONbKo npu pabote KTP-
121.01.10 B kackage nop ynpaenexHnem KTP-121.02.41 (02.43). MNpu
aBTOHOMHOW paboTe koTen NMbo oTKIoYeH, NMBo HaxoguTcs B paboTe n
NMoAAepXnBaeT yCTaBKy, NO3TOMY YCIOBUS NS NpOorpeBa He BO3HUKALOT.

Ycnosue 1. Mo Temnepartype nogauu (Ycr.3amep3s)

 [Mporpes 3anyckaertcs, ecnu TemnepaTtypa nogadu Tnp HUXKe 3HaYeHUs
YcTt.3ameps.

» [lporpes octaHaBnuBaetcs, korga Tnp gocturaet 3HadeHus Xonllyck
Mopor. Ecnin xonogHei nyck no temneparype otkmodeH (Xonlyck Mopor
= 0), nporpes ocTaHaBNMBaeTc4, korga Tnp gocturaet 3HadeHus Ha 10 °C
HWXXe yCTaBKu Nnogayu.

» [lpu Yet.3amep3 = 0 ycrioBne He NpOBEPSETCA.
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[Mporpes

Tnp A

Xonfyck Mopor

Ycr.3ameps 1

~Y

Cratyc koTna
3amep3

OxupaHve

[

1 — Tnp onyctunack Hxe YcT.3aMep3: 3anyck Nporpesa OCTaHOBMEHHOTO KOTNa (anroputm
XONOAHOrO nycka), ctatyc 3ameps;

2 — Tnp pocturna XonMyck Mopor. MNpu XonMyck Mopor = 0, nporpes 3aBepLuaetcst Ha 10 °C Huxe
ycTaBku nogayu. [Mporpes 3aBepLuUeH, KOTeN BO3BPAaLLAETCH B UCXOAHbLIN PEXUM;

3 — NOBTOPHbIN 3anyck NporpeBa 3abrnoknpoBaH Ha 4 y;

4 — MyHUManbHoe BpeMsi paboTbl KOTNa B NPOrpeBe 3 MUH.

PucyHok 10.7 — 3awmTa ot 3amep3aHus. YcnoBue 1: no Temnepatype nogaym

Ycnosue 2. Mo TemnepaType Hapy»xHoro Bosayxa (3oHa3M)

+ B napametpe 3oHa3M 3agatoTcsa ABa 3HAYEHWNS TEMMEPaTYpPbl HAPY>KHOTO
Bo3ayxa, Hanpumep —30 / —5. N3 HUX KOHTpornep hOpMUPYET 30HY.
Mopsinok BBOAA 3HAYEHUI HE BaXKEH: KOHTPOSEP CaM yrnopsgoynBaeT
TOYKWN OT MeHbLUeN K 6onbLuen, 3oHbl =50 / =5 n =5 / =50 paBHO3HAYHbI.

+ 3HayeHue TemMnepaTypbl HAPY>KHOIO BO34yXa KOTMOBOW perynsitop
nony4aet no nHtepdercy RS-485 ot kackagHoro perynsTtopa KTP-
121.02.41 (02.43).

+ [porpes. 3anyckaercs, ecnn THap HaXOAMTCHA BHYTPU 30HbI UMW HIDKE ee
HVXXHEWN rpaHunubl.

+ T[lporpeB ocTtaHaBnmBaeTcH nocne paboTbl KOTNa Ha MMHUMAarbHOW
MOLLIHOCTW B Te4eHne BpeMeHu nporpesa. Bpemsa nporpesa 3aBucut ot
THap: npu THap, paBHON BEPXHEN FpaHuULe 30HbI, OHO paBHO Bp.
MporpeBa; npu THap, paBHOW HUXKHEN rPaHULLE NN HUXKE, OHO paBHO 1,5
x Bp.lporpeBa; BHYyTPpU 30HbI MHOXUTENMNb U3MEHSIETCSA NMHENHO OT 1 A0
1,5 (cm. pucyHok 10.8).

+ Ecnu wupwuHa 3oHbl pasHa 0 (Hanpumep, —15/-15), Bpems nporpesa
pasHo Bp.lMporpeBa.

* Ecnu 3oHa3M =0/ 0, ycnosue He npoBepseTcs.
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Bp.MporpeBa A 3oxasM

©

1,5 x Bp.MporpeBa+

|
I
I
!
1,0 x Bp.MporpeBat i
|

1
Touka 1
(-30 °C)

Touka 2 VTHap
(-6°C)

1 — THap HuXe 30HbI: Nporpes 3anyckaeTcsi, BpeMs nporpesa 1,5 x Bp.lNporpesa;

2 — THap BHYTPM 30HbI: NPOrpeB 3anyckaeTcs, MHOXWUTENb BPEMEHWN NPOorpeBa N3MEHSETCS NIMHEHO
oT 1,5 (HwxHAS rpaHuua) go 1,0 (BepxHss rpaHunua);

3 — THap BbliLLE 30HbI: NPOrpeB Mo 3TOMY YCMOBUIO He 3anyckaeTcs.

PucyHok 10.8 — 3awuta ot 3amep3aHus. YcnoBue 2: no tTemneparype
Hapy>XHoro Bo3gyxa

O6wue npaBuna

+ TMocne okoHYaHWs NporpeBa KOTeNn BO3BPaLLAETCsl B UCXOAHbIV PEXUM
(Oxnpanue, OTkn, CoH 1 T. n.). ECcnn Ha MOMEHT OKOHYaHWsi MporpeBa
€CTb 3anpoc Ha 3anyck KoTna, koTen npofdorkaeT paboTy.

» [Mporpes He 3anyckaeTcs, ecnv paboTa KoTna 3abnokMpoBaHa: peXxumel
Asapus, Tect, bnok, Cton.

«  MvHuManbHoe BpeMsi paboThl KOTna B nporpeee 3 MUMHyTbI. Ecnn ycrniosue
3aBepLUeHNs HaCTyNuIIo paHbLue, KOTes OTKIYaeTcs Yepes 3 MUHYThI
nocne crapTa.

» [locne okoH4YaHWsA NporpeBa NOBTOPHBIN 3aMnyck Nporpesa BrokupyeTcs Ha
4 vaca.

 Ecrm OAHOBpPEMEHHO BbINONMHAKTCA oba ycnoBud, NPpUOPUTET Yy YCINoBUA,
HaCTynuBeLLEero nepBbiM.

* Ha Bpemsa nporpesa Ha rmaBHOM 3KpaHe oTobpakaeTcs ctatyc 3amep3
(cm. Tabninuy 8.5).

Bp. Ox. laBn (Bpems oxunpgaHus gaBneHus)

Mapametp Bp. Ox. [aBn 3ajaer BpeMsi, B TEYEHME KOTOPOro KOHTpomsep
oXugaeT MNOCTYNINEeHNst curHana oT perne AaBrneHus B KOTrne. OTOT napameTp
MCNomnb3yeTcs ANst  KOHTpONs npaBwuibHOW paboTbl CUCTEMbI  AaBreHust
TennoHocutensi. OTCYET BPEMEHW HaYMHAEeTCs Mnocre MOCTYNfEHNsT curHana
noatesepxaeHns poaxura ropenku (B4). Ecnu B TedeHue 3afaHHOro BpeMeHU
curHan OT pene [aBrneHust He MOCTYNaeT, KOHTponnep (UKCUMPYET aBapuio
OaBIIEHUS B KOTSIE Y OCTAHABIMBAET FOPESIKy.
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Mpu 3HayeHun Bp. Ox. OaBn = 0, chyHKUUSA KOHTPONSA OABMEHUSI OTKIOYaETC, U
cucTema npogormkaeT paboTy 6e3 yueta JaHHbIX pene AaBneHus.

NMPUMEYAHUE

m PekomeHayeTtcs 3agaBaTh 3HavyeHne napameTtpa Bp. Ox. asn B
COOTBETCTBMM C XapaKTepUCTUKaMMN CUCTEMbI AN NPEAOTBPaLLEHNS
NOXHbIX cpabaTbiBaHM PYHKLMW ONpeaeneHns aBapum.

NPEQYNPEXOEHUE
OTKNHOYEHNE KOHTPOSS AaBMNEHMs NOBbLILAET PUCK paboTbl CUCTEMbI B
Hebe30nacHbIX pexmmMmax.

Trp A
Tnp.as

lncr.aB

Tnp.cur
Mver.onr

|
|
I
Asapusi |
neperpesa ,
Asapus ‘:—
| |
HeT aBapum : : >
I | t,c
CurHanusaums A | |
neperpesa } |
| |
N |
HeT neperpesa -
t,c
PucyHok 10.9 — MpuHUMN onpeaeneHus n copoca aBapum U cUrHanusauum

neperpeBa

MapameTtpbl Tnp cur u Tnp aB 3agalT MOPOroBble 3HAYEHWUs TemnepaTypbl
nogayn, no OOCTWXKEHWM KOTOpbIX CcuUCTEMa MNPUHUMAET Mepbl  Ans
npegoTBpalwleHns neperpeea kotna. [lpuHumMn paboTbl 3TMX NapamMeTpoB
NpounOCTPUpPOBaH Ha pucyHke 10.9.

Tnp cur (CurHanuM3aunoHHasa TemnepaTypa noga4u)

Mpn pocTwxkeHnM 3HaveHuss Tnp Cur, KOHTpONnep nepeBoAUMT CEepPBOMNPUBOL
ropenku B MOMOXeHNe MUHMManbHoM MowHocTM (MowH. Bkn. Top), 4TOGbI
CHM3MTb TEMnoByl0 Harpysky Ha cuctemy. Bbixoq DO8 akTmBuMpyeTcs, 4TO
MO3BONSET MOAKMIOYMTL  BHELLUHIOW  CUrHanusaumilo Ons  OfnoBelleHWs O
npesbilleHnn GesonacHom TemnepaTtypbl. Ecnv napamerp CurHanusaumsa =
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Bbikn, akTvBaums DO8 1 3anncb cobbiTs B XXypHarn aBapuil OTKIoYaloTCsl, HO
MOLLIHOCTb FrOpenku Bce paBHO ByOeT CHMKeHa 40 MUHMMATbHOIO YPOBHS.

NMPUMEYAHUE
|I| MapameTp Tnp cur npegHasHayeH ansa npegynpexaeHnst BO3MOXXHOro
neperpeBa cuctemMbl 6€3 NONHOro ee OTKMYEHMs. TO NO3BONAET
n3bexaTb HexenaTernbHbIX OCTAHOBOK 000pYyA0BaHMS NpK
He3HaYUTErbHBLIX OTKITOHEHUSIX TEMNEPaTYpbI.

Tnp aB (ABapuinHasa Temnepartypa nogayu)

Mpu pgocTmxeHun 3HaveHns Tnp aB UKCUPYETCs aBapus, cuctema nepexoauT B
aBapunHbIN pexuM, 1 paboTa ropenkun npekpaliaercsd. ABapus 3anvcbiBaeTcs B
XypHarn, 4To MO3BOMSET OTCNEeAUTb NPUYUHBLI BO3HWKHOBEHUS HEWUCNPAaBHOCTMU.
Mpu 3TOM BCe BbIXOAbl, CBA3AHHbIE C yrpaBleHNeM ropernkon, pasMbIKaloTcs, Y4To
MOSTHOCTbLIO OCTaHaBNMBAET MPOLIECC FOPEHMS.

Oco6eHHOCTU paboThl
Mctepesnc curHanusauum (Mmct.cur)

YKkasblBaeT pasHuLy TemnepaTyp, Npyv KOTOPOM curHanmsauuss o neperpese
OTKIt0MaEeTCs nocre HopManusauum Temnepatypsbl (Thp cue — Mucm.cue).

MucTtepesuc aBapum (M'ucr.aB)

YKasblBaeT pasHuLly Temneparyp, Npu KOTOPOW aBapwusi CYATAETCH YCTpaHeHHOW
nocne cHuxeHus Temnepartypsl (Trp as — [ucm.as).

lpumep
Ecnm Tnp cur = 90 °C, a MNuct.cur = 2 °C, curHanmsauusa OTKIOUYUTCS npwm
JocTumxeHun Temnepatypbl 88 °C.

lpumep
Ecnu Tnp aB = 95 °C, a Nuct.aB = 3 °C, aBapusa ByaeT CHATa NpU CHUXEHUN
Temnepatypbl oo 92 °C.

NMPUMEYAHUE
III Yctaku Tnp cur n Tnp aB A0MmKHbI ObITb BbIGPaHbI C y4ETOM
0COGEHHOCTEN CUCTEMBI, TAKUX Kak MHEPLMOHHOCTbL 060pYAOBaHUS 1
HOMVHanbHasa TeMmneparypa TEMNNOHOCUTENS.
3HayveHue MeT.cur v MeT.aB omKHO ObITb AOCTAaTOYHO OOMbLLMM, YTOObI
n3bexatb YacToro cpabaTtbiBaHUs CUrHaANU3aLUun unu doukcaumm aeapum
Npu HeE3HaYUTENbHLIX KONebaHusIx TemnepaTypsbl.

Bp.3-x ABapuin no neperpeBy

MapameTp Bp.3-x ABapui no neperpeBy onpeaensieT BpEMEHHON UHTepBar, B
TeYyeHne KOTOpOoro (puKCUMpYOTCA TpWU nocrnefoBaTenbHbIX aBapuu neperpesa
Temnepatypbl nogauyv. lNpwn aTOM, ecnu Tpyu aBapuv NeperpeBa MPOUCXOAAT B
npegenax 3agaHHOro MHTepBarna BpeMeHU, KOHTponnep GrUKCHpyeT KpUTUYECKYHO
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aBapuio. B 3TOM criydae KoTen MornHOCTbIO OCTaHABIMBAETCH, @ €ro MOBTOPHbIN
3anyck BO3MOXeEH TOMbKO MOCHe py4Horo copoca asapuu.

lMpumep
MapameTpbl HACTPOWKMK:

Bp.3-x ABapuin no neperpesy = 30 MUHYT.

Tnpae =95 °C.

CueHapuit:

1. Tepas aBapus neperpesa gukcmpyetca B 10:00.

BTopaga aBapus neperpeBa cukcupyetcs B 10:15.
TpeTbs aBapua neperpesa cukcupyetcs B 10:25.

Bce TpW aBapun NponsoLunn B npegenax 30 MWHYT, KpUTUHECKanA
aBapua (bI/IKCI/IpyeTC‘il, M KOTeNn oCTaHaBnMBaeTCA 40 PYyYHOro 06poca.

NMPUMEYAHUE
Ecnu B cucTeme oTCyTCTBYET PUCK NMOBTOPHBLIX aBapuii Neperpesa,
napameTp MOXHO OTKMIOUYNUTL, YCTaHOBUB 3HadeHue 0.

2.
3.
4.

[i]

Mopor TemnepaTypbl yxoaswmx rasos (Tyxoa.rasa)

Tyxopa.rasa — napameTp, KOTOpbIi 3a4aeT npefenbHOe 3Ha4YeHe TemnepaTypsbl
yXoOsLMX ra3oB, NpuW NpPeBbILLEHUN KOTOPOro cpabaTtbiBaeT curHanmsauus. 9ToT
napameTtp Mcnonb3yeTcs Ansi NpefoTBpalleHnsl neperpesa TennoobMeHHUKa unm
BbISIBNIEHWS HApYLUEHWI B paboTe ropenku 1 cucTeMbl OTBOAA ra3os.

MpuHUMN paboTbl

Mpu npeBbllEHUN TeMnepaTypbl, YCTAHOBNEHHOW B napameTpe Tyxop. rasa,
dukeupyeTca  curHanusauus. Ha  akpaHe  KOHTponnepa  oToGpaxkaeTcs
npeaynpexmneHue o NpeBbILLEHUN TeMnepaTypbl YXOAALLMX rasos.

KoHTponnep He oTKnro4aeT ropesiky 1 He 6rokupyeT paboTy CUCTEMBI.

NMPUMEYAHUE
Iil Ecnu 3HaueHne Tyxoa.rasa = 0, yHKUNSA KOHTPONS TeMmnepaTtypbl
YXOAALLMX ra3oB oTKMoYeHa. PyHKUMS curHanm3aumm TemnepaTtypbl
YXOAALLMX ra30B HE BIUSAET Ha anropuTm paboTbl rOpernky u He NPUBOANT K
ee OTKMYeHuto. [1na aBToMaTM4eCcKon 3aLlmMTbl CUCTEMBI OT Neperpesa
MCMNONb3YTCA NapamMeTpbl, CBA3aHHbIE C TEMNepaTypor Nogaym
TennoHocuTensa (Tnp. as, Tnp. cur).

CurHanusauus no gasneHuto TennoHocutens (Pnp min / Pnp max (curHan))

MapameTtpbl Pnp min (curHan) v Pnp max (curHan) 3agalT npegernbHble
3Ha4YeHna OaBneHna TennoHoCcUTend, npn OOCTUXEeHUU KOTOpPbIX cpa6aTb|BaeT
curHanusaumsi. OTO MNO3BOMSIET ONEpaTMBHO WHGOPMUPOBATL ofepatopa o
BO3MOXHbIX Mpobnemax 6e3 octaHoBkM KoTra. Pnp min (curHan) aktmeBupyetcs
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npyM NageHUM [JaBMeHUs! HWXEe YCTaHOBIEHHOro 3HayeHus. B atom crniyyae
BKITHOYAETCS CUrHanbHas namna, a Ha aKpaHe aBapui oTobpaxkaeTcs COCTOsiHUe
Pnp: CrHwxe. Pnp max (curHan) cpabartbiBaeT npu NpeBbIlLEHUN
YCT@HOBIIEHHOTO 3HA4YeHWs AdaBneHus. Bkniodaercs curHanbHas namna, a Ha
3KpaHe aBapwuin oTobpaxaeTcsa coctosaHme Pnp: CrBbiwe.

CurHanusauusi  aBTomMaTMyecknm cbpacblBaeTcsi, Kak TONMbKO  AaBreHue
BO3BpaLLaeTcsl B AOMNYCTMMbIA AuanasoH. BakHO NOMHUTL, YTO cUrHanmsauusi He
ocTaHaBnvBaeT paboTy KoTna, a NWb NpeaynpexaaeTt onepatopa 0 BO3MOXHbIX
OTKIOHEHUSIX.

ABapuitHasi curHanusaumsa no AaerieHUto TensoHocutensa (Pnp min / Pnp
max (aBapus))

MapameTpbl Pnp min (aBapusi) 1 Pnp max (aBapusl) onpeaenstoT KpUTUYecKu
OONyCTUMbIE 3HayYeHust [AOaBreHusi TennoHocutens. [lpu  OOCTWXKEHUM 3TUx
3HAYEHUN KOHTpOMnnep (PMKCMpyeT aBapunHyO CUTyaLuo, ocTaHaBnNuBaeT paboTty
KOTNa 1 OTKIMoYaEeT MCNOMHUTENbHbIE MEXAHWU3MbI AN 3aLUKUTbI cucTembl. Pnp min
(aBapus) akTnBMpyeTcsa Npu NageHun SAaBneHUs HUXKe YCTaHOBINIEHHOMO 3HAYEHUS.
B atom cnydae koHTponnep dwmkcupyet coctoaHue Pnp: ABHuxe, Grnokupyet
paboTy koTna M 3anucbiBaeT cobbiTUe B XXypHan aBapui. Pnp max (aBapwus)
cpabaTbiBaeT nNpu  MpPEeBbILEHUN  YCTAHOBMEHHONO  3HaJYeHUs1  OaBreHus.
KoHTponnep dukcnpyet coctodHve Pnp: ABBbiwe, ocTtaHaBnvBaeT koTen u
3anucbiBaeT cobbITUE B XXypHan aBapui.

MapameTpbl 3agatoTca B MeHio HacTtpomkun — 3awmta — [JaBneHue aBap. u
OOIDKHBbI COOTBETCTBOBaTbL AOMYCTUMOMY paboyemy AnanasoHy cUcTeMbl, YTOObI
obecneunTb ee 6e30nacHyo aKCnyaTaumio.

NMPUMEYAHUE

ABapuinHaga curHanusauua Tpebyet py4Horo cbpoca nocne yctpaHeHUs

HeuncnpaBHoCTW. KOHTporb aBapum oTKMo4aeTcst, ecny napametpbl = 0.
3agepxka cpukcauum aBapum no aasneHuto (3agepx.AB)

MapameTp 3apepx. AB 3apjaeT 3afepxky pukcaumm asapuini No AaBneHuto
TennoHocutens Pnp: ABHuxe 1 Pnp: ABBbIwe npu 3anycke cucremsl (nepexoge
B pexuMm Pabota):

* ecnu npu nepexoge B pexvm PaboTa BO3HMKAET yCrioBMe aBapuu, aBapus
He domKeupyeTcs cpasy, 3arnyckaeTcs TanmMep Ha Bpems 3agepx.AB;

+ aBapus OUKCUPYETCS, TONBKO €CNu MO OKOHYaHWUM OTCYETa YCrioBue
aBapun COXPaHANOCh BCE BPEeMs OTCYETa;

* eCnv AaBneHne BEPHYOCb B HOPMY 10 OKOHYaHWs OTcYeTa, Taimep
cbpacbiBaeTcs, aBapus He puKcMpyeTcs;

* npu 3agepxk.AB = 0 3agepkka OTKIOYEHA, aBapus UKCMPYETCA cpaay.
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BHUMAHUE

3afepkka OenCTBYeT TOMbLKO Npu 3anycke cucteMbl. Ecnu cuctema yxe
HaxoguTcsl B pexkume PaboTta u faBneHve BoILWIIO 32 aBapUAHYIO FpaHuLLy,
aBapusi UKCUpYeTCs cpasy.

VAN

Pnp , | PaGota
|
Pppminf | | | e~

(DaBnetve agap) |~~~ | é_- ________ ;
® |

|

T

|

I

|

|

[
[
1
|
Taitmep !
Sanepx.As B
o | P
./l I
L ! | [
Asapus } ! [ | !
[
Pnp: AsHuxe -———JI-———4|- —————— -
o
Hopwma ] : .

1 — npu nepexoge B pexvm PaboTta aaBneHne Hke Pnp min, aBapusi He oukcmpyeTcs, 3anyLyeH
Tanmep 3agepx.AB;

2 — paBrnieHne BEPHYNOChb B HOPMY [0 OKOHYaHUsi oTcyeTa, Talmep cOpoLleH, aBapus He
dukcupyercs;

3 — paeneHune cHoBa Hwke Pnp min, Taiimep 3anyLleH NoBTOPHO;

4 — ycnoBue COXpaHANoCch BCe BpeMsi OTCHETA, MO OkoHYaHuu 3agepx.AB UKcMpyeTcs aBapus
Pnp: ABHuxe.

PucyHok 10.10 — 3agepxka domkcaumm aBapum nNo faBrieHUIO Npu 3anycke

NMPUMEYAHUE
m Mpy JOCTMKEHUN NapaMeTpPOB aBapUAHOIO OABINEHUSI KOHTPOMNEP
hrKCUpYeT cocTosiHNe ABapust, OTKIHOYAET UCTMONMHUTENbHbIE MEXaHU3MbI
1 3anucbiBaeT cobbITUE B XXypHan. MIHaukaums coCTosiHUA aBapum
oTobpaxaeTcs Ha 3kpaHe [0 BhIMOMHEHNUS Py4YHOro copoca.
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10.10 KoTnoBble Hacochbl
Tabnuua 10.9 — MeHw/HacTponku/Hacocbl KOTnoBble

dKkpaH OnucaHue Owana3oH
Hacocl: OcHoBHO® Pexum pabotbl koTnoeoro Hacoca Ne 1 0 —OTkn,
1 — OcHoBHOR,
2 — Pe3epB
Pexwum pabotbl koTnoBoro Hacoca Ne 2 0 — Ortkn,
1 — OcHoBHoOW,
2 — Pe3epB
Bpems nrHopnpoBaHua nokasaHus OT Aatyumka 2...180
nepenana AaBneHusi Npy cTapTe Hacoca, ¢
Mepvog cMeHbl LMPKYNALMOHHBIX HACOCOB MO 1...240
HapaboTke, 4
P M Hanuune nepesanycka Hacocos npu nponagaHnm 0 - Her,
curHana ot PDS 1-Ectb
BbIGop yCnoBuMs BbIKNOYEHUS LMPKYNSLMOHHbBIX 0 — BbiGer,
HacocoB 1-Tnp
Trip oTw YcTaBka TemnepaTtypbl NPSIMO CeTeBO BoAbl A1 0...500
OTKITHOYEHMS KOTIOBOIO Hacoca, °C
iri 3apep)kka OTKIIOYEHUS] HAacoca NOCcre OTKIYeHNs 1...60
ropernku, MyH
[ns nepexoaa K criegyoLleMy MeHI0 HaxxaTb CoYeTaHue
KrnaBuLL +
[Ins BbIXOAA U3 MEHIO HaxaTb KHOMKY

KoHTponnep nogaepxuBaeT ynpasneHve ABYMsS KOTIOBbIMW Hacocamu, KOTopble
obecneymBalT UMPKYNAUMIO TennoHocutens Yepes3 koten. Pabota HacocHon
rpynnbl KOHTPONUPYETCS NPU NOMOLUM AaTyuka nepenaga aasneHunsa (PDS) u pene
npotoka (FS). OgnH paTuvMk nepenaga [daBreHUs M OOWH LaTyvMK MpPOTOKa
obcnyxumBator 06a Hacoca. Kaxpgomy Hacocy B meHio Hactponkm — Hacochbl
KoTnoBble MOXXHO Ha3Ha4YMTb OAVH N3 TPEX CTaTyCOB:

1. OTKnKO4YEeH — Hacoc He y4acTByeT B pa60Te CUCTEMBDbI.

2. OCHOBHOWM — HacoC UCMOoNb3yeTcsa Ans obecneyeHns LMPKynauum
TENNOHOCUTENS.

3. Pe3epBHbIN — HACcOC BKIOYaeTcs B paboTy Npu HENMCNpPaBHOCTH
OCHOBHOTO Hacoca 1 yHKLMOHMPYET A0 BOCCTaHOBMEHNS ero
paboTocnocobHOCTMH.

PacnpeneneHve poren HacoCOB MOXHO MPOU3BECTU BPYYHYHD B  MEHIO
KoHTponnepa. [ns BbipaBHUBaHWS HapaboTKM HAaCOCOB NpeaycMoTpeHa (PyHKUMS
yYepenoBaHug. VIHTepBan BpeMeHu AN CMeHbl HACOCOB 3aJaeTcsl B napameTpe
Bp. Pabotbl (4acbl). Ecnu dyHKunsa 4depenoBaHMs OTKIOYEHA, OOWH Hacoc
paboTaeT B pe3sepse.
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Bp. PasroHa — BpemMA, B Te4eHMne KOTOPOro KOHTpoIiep UrHopupyeT nokas3aHuA
pat4yuKka nepenaga [aeneHUda nocne 3anyCcka Hacoca. 3710 Heobxoammo AOns
cTtabunusauumn cucteMbl. Ecnn gatynk nepenaga aaBlieHnda He (bI/IKCI/IpyeT NPOTOK
nocrie ncrte4eHnd aToro BpemMmeHu, (bI/IKCl/IpyeTCFI aBapua Het npoToOKa.

ﬂepesanycx — nNpun nponagaHnWn curHana c Jgartyuka nepenaga pgaBlieHuA

BO3MOXEH aBTOMAaTWM4ecKui nepesanyck Hacoca Afsi MOMbITKM BOCCTAHOBMEHMWS
LIMPKYISILMK.

Bbl60p YCINOoBUA OTKITIOYEHUA 3aaeTCA NnapamMeTpom Pex.oTkn:

* Bblber — Hacoc OTKN4YaeTca Yepes BpeMsl, 3afaHHoe napaMeTpoM
3apepk.oTKN. PekomeHayeTcs Ans npegoTepalleHnst neperpesa
TennoobMeHHMKa.

* Mo Temnepatype (Tnp) — HACOC OTKITHOYAETCS MPU CHUXKEHUN
Temneparypbl nogadn Huxe 3HavyeHusa Tnp oTkn. YctaHoBka Tnp otkn =0
obecneyvmBaeT HenpepbiBHYO paboTy HAacOCOoB.

A BHUMAHME

Ecnu cpabaTbiBatoT KpUTUYECKUE aBapuK, Takne Kak:
* "Het npotoka" (PS);
* "Hwuakoe gaBneHme TennoHocutens";
» "ABapuiiHbii ocTaHoB" (DI5);

» "Het pocTynHbIx aAnst paboTbl HacocoB",
HacOoChl OTKITHOYaTCA HEMEANEHHO, HE3AaBUCUMO OT YCTAHOBIIEHHbIX
yCrnoBun nx paboTsbl.

10.10.1 Bopbba ¢ NoXxHbIMM cpabaTbiBaHMAMU OaTuMKa Nnepenaga
haBneHus

[na npegoTBpalleHnsi HEKOPPEKTHOM paboTbl HAacoCOB, Bbi3BaHHOW cbosiMn B
pabote pene nepenaga paeneHus (PDS), koHTponnep noagepxusaet
aBTOMaTU4eckoe YynpasneHue HacocaMuM C Y4YEeTOM BPEMEHHbIX nponagaHuin
curHarna oT pene, npu ycrioBun, 4To hakTyeckuin nepenag AaBrneHns ocTaeTcs B
HopMe. OTO MO3BONAET MUHMMU3NPOBATL CryYan FOXHbIX aBapun 1 obecneynTb
CTabunbHyto paboTy HAaCOCHOW rpynmbl.

MpuHUMn paboTbl PyHKLUMN
ABTOMaTM4YECKUIM Nepe3anyck HaCoOCoB

B cnyyae nponagaHua curHana oT perne nepenaga [OaBrieHWs KOHTponnep
nepesanyckaeT Hacoc aBTomatudecku. Ecnn ocHoBHon Hacoc (Hacoc1) He cmor
BOCCTaAHOBUTb CUrHam, KOHTponnep BkMto4aeT pesepBHbIn Hacoc (Hacoc2). B
cryyae HeuCnpaBHOCTM pPE3EPBHONO0 Hacoca KOHTPOMNep BHOBb MbITAETCA
3anycTuTb OCHOBHOW Hacoc.
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JINMUT nonbITOK nepe3anycka

Ecnn konunyecTBo HeydayHbIX MOMbLITOK BKIOYEHUS Hacoca MpeBbILAET NsATh
noapsia, KOHTpornep duKcupyeT aeapuio Hacoca. Hacoc otkniouaertcs, a
coobLeHne 06 aBapun COXpaHSIETCS B XypHare.

C6poc aBapuu

[ns BoccTaHoBNeHUss paboTbl Hacoca TpebyeTcs BbINOMHUTE PYyYHOW cOpoc
aBapum 4Yepe3 MeHK Npubopa, BHELLUHEN KHOMKOW UM CeTeBOW komaHaon no RS-
485.

Hactpowka napameTpoB

Hactpoika noBegeHusi cuctembl npu cbosix pene nepenaga AaBneHust
BbIMOSNHAETCA C nomMoubio napametpa Mepesanyck (MeHwo — HacTtponku —
Hacocbl Kotnosble).

MNMepe3sanyck = Het

Mepesanyck HacocoB MNpu cbosix oTknouveH. Mpyu nponagaHuv curHana perne
nepenaga AaBneHust UKcUpyeTcs aBapus.

Mepe3anyck = EcTb

AKTUBMPYETCA PYHKLUMA aBTOMATUYECKOro nepesanycka HacoCoB.
OcobeHHOCTH

Heyna4yHoe BkniovyeHMe Hacoca

Mon HeymayHbIM BKMOYEHWEM MOHMMAETCA CUMTyalusi, Koraa Hacoc 3anyckaeTcs,
HO curHan oT perne nepenaga OaBneHUs He MOSIBNSETCA B TEYEHUE BpeMeHM,
ycTaHoBrneHHoro napametpomM Bp.Pa3sroHa.

C6ou pene nepenaga gaBneHus

YcTpaHeHve NPUYMH NOXHBIX cpabaTbiBaHMii M MpoBepka paboTocnocoGHOCTM
pene nepenaga [AaBrneHWs OoOMmMkHa ObiTb BbIMOMHEHa OO cbpoca aeapun K
BO306HOBNEHMS paboTbl CUCTEMBI.

NMPUMEYAHUE
|I| [ns noBbIWEHMS HAAEXXHOCTU CUCTEMbBI PEKOMEHAYETCSA PerynspHo
npoBepsiTb paboTocnocoGHOCTL perne nepenaga AaBrneHns u
CBOEBPEMEHHO YCTPaHATb BbISIBNEHHbIE HEUCTPABHOCTH.
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10.11 YnpaBneHue oTCe4HbIM KflanaHom

®PyHKUMA  ynpaBneHUsl  OTCEYHbIM  KnamaHoMm  npefoTBpallaeT  MpoTOK
TENroHOCUTENS Yepe3 HeaKTUBHbIE KOTMbl B KacKagHOW cucTeMe, yrnpaBrisieMoMn
kackagHbiM perynstopoMm KTP-121.02.4x. YnpaBneHue knanaHom AOCTYMHO
TOoNnbKo Npu paboTe B cocTaBe kackaga. [Ans aktuBauum OyHKUMM Heobxogumo
HacTpouTb napameTp Knanaulpor B MeHiw Hactporku — Tun cxembl
KackagHoro KoHTponnepa.

OnuncaHue napametpa:
* DO1 =1 -knanaH OTKpPbLIT;
+ DO1 =0 - knanaH 3aKpbIT.

10.11.1 YnpaBneHue KnanaHomM nNpu HanM4mMm cBs3mu € KackagHbIM
perynstopom

MpuHUMN paboTbl KNanaHa 3aBUCUT OT PONM KoTna (Bedywui unu BegoMbIv) U
COCTOSHUSA CUCTEMBI:
1. Bepywuwn koten

KnanaH NpPOTOKa BCcerga HaxoanTcA B OTKPbITOM COCTOAHUN, obecneumnBas
LUMPKYNALNIO TENJTOHOCUTENA.

Bepnomble KoTnbl

KnanaH npoToka oTKpbIT TONbKO B pexume "Pabota”. [pu nepexoage B
pexum "Cton/CoH" knanaH 3akpblBaeTCs C 3a4ePKKON, paBHOW BPEMEHHU
Bblbera HacocoB (eCNM CUHXPOHM3aUMS C Hacocamun akTBUPOBaHa).

KpuTuyeckas aBapusi Bceil KOTeNIbHOWM

KnanaHbl Bcex KOTrnoB OTKpbIBaAOTCA aBTOMaTU4YE€CKN, HE3ABNUCUMO OT UX
TeKyllero ctatyca, ana npegorespalleHna nospexqquMVl.

CHHXpOHM3aLMA C Hacocamu

Ecnu Hacocbl akTMBMpOBaHbl B NapameTpax Tun cxeMbl, knanaH
OTKPbIBAETCS U 3aKPbIBAETCS OQHOBPEMEHHO C BKIOYEHNEM U
OTKJI0YEHNEM HACOCOB.

OTKNIOYEeHHbIe HacoChbl

Ecnu Hacockl HeakTBHbBI B NapameTpax Tun cxeMsbl, knanaH
OTKpbIBAETCS Npu nepexoae kotna B pexmm "PaboTa" 1 3akpbiBaeTtcs
npu nepexoae B pexxum "Cton/CoH" ¢ 3aaep>KKoN, paBHOW BPEMEHN
BblGera HacocoB.
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10.11.2 YnpaBneHue KnanaHoM npu notepe CBsA3M C KaCKagHbIM
perynsTopom

Ecnn cBA3b C kackagHblM perynatopoM MpepBaHa, KOTMOBOW KOHTposnep
NpoaoMmKaeT ynpaBrieHWe OTCeYHbIM KnanaHoM Ha OCHOBe MNOCneaHero
W3BECTHOIO COCTOSIHWUSA cucTeMbl. PaboTa knanaHa onpefensieTcs TeKyLUen pornbio
KOTNna v paHee Nony4YyeHHbIMU HACTPOKaMW:

1. [ns Begyuwiero kotna: KnanaH octaetcsi oTKpbITbIM, 06ecneynBas
LMPKYNALMIO TENNOHOCKTENS. OTO CBA3AHO C HEOBXOOUMOCTbLHO
noadep>kaHusi NOToka B KOTIE, KOTOPbI BbINOMHSAET PYHKLNIO OCHOBHOIO
NCTOYHMKa Tenna.

Onsa Begomoro kotna: KnanaH octaetcs B OTKPbITOM COCTOSAHUM, €CIK
KoTen HaxoguTcs B pexuve "PaboTa”.

Ecnu koten nepexoaut B pexxum "Cton/CoH", knanaH 3akpbiBaeTcsd, npu
3TOM 3aepKKa 3aKpblTUsi COOTBETCTBYET BpEMEHM Bbibera HacocoB
(Oake ecny OHK OTKITKOYEHDbI B HACTPOMKaXx).

Mpn KpUTHMYECKON aBapun BCeN KoTenbHOW: KnanaHbl BCEX KOTNOB
aBTOMAaTUYECKMN OTKPbIBAKOTCH, HE3aBMCMMO OT TEKYLLLEro cTaTtyca KoTna.
3710 Heobxoanmo onst obecneyeHnst 6e3oNacHOCTU CUCTEMBI.

10.11.3 Hactpo#ka TMna knanaHa

Tun knanaHa (HopmanbHO OTkpbITHIM (HO) unu HopmanbHO 3akpbiThin (H3))
3apjaeTcsa Tonbko Yepes koHdpurypatop OBEH 1 onpegensiet ero nosegeHune npu
OTCYTCTBUW NUTaHWUS:

* HO (HopManbHO OTKpPbITbIN) — KManaH OCTaeTCcs OTKPbITbIM Mpu
OTCYTCTBUM NUTaHUS.

* H3 (HopmanbHO 3aKpbITbIN) — KnanaH 3aKkpbIBaeTCsl NPy OTCYTCTBUK
NUTaHuS.

YHpaBneHMe KnanaHOM npeKkpawaeTca U Jnoruka ynpasleHus c6pa0b|BaeTc;| B
crnegyrwmnx cny4dasax:

+ OO6HoBnReHue BcTpoeHHoro MO

Jlorvka ynpaBneHuns knanaHom copacbiBaeTCs, M OH BO3BpaLLaeTcs B
nonoxexue no ymondanuto (H3/HO).

+ CO6poc HacTpoekK [0 3aBOACKUX

Bce napameTpbl, BKMOYas HACTPOWMKM ynpaBneHus KrnanaHom,
BO3BpaLLATCA K UCXOAHBIM 3aBOACKUM 3HAYEHUSIM.

+ BoccTaHOBMeHMe CBA3U C KacKagHbIM perynsiTopom
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Ecnu Ha kackagHOM perynsTope ynpaBsrieHye KranaHoM OTKIIIYEHO,
KOTIIOBOW KOHTpOMMep NpeKkpallaeT ynpaeneHue KnanaHom.
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10.12 PerynupoBaHue TemMnepartypbl 06paTHOro TensioHocuTens

KoHTponnep  ocyuwlecTBnsieT  perynvpoBaHue  TemnepaTtypbl  obpaTHoro
TennoHocutenss (ToBGp) C uUenbio NpedoTBpaLLEHUs  HU3KOTEMMNepaTypHON
KOoppo3un TennoobmeHHuka Kotna. [aHHbIi BuA KOPPO3MM BO3HUKAET u3-3a
KOHOEHCaUMM BOASIHbIX MApPOB M3 MPOAYKTOB CrOpaHMs Ha  XOMOOHbIX
MOBEPXHOCTAX TENNOOOMEHHMKA, YTO MpPUBOAWUT K 0Opa3oBaHMIO arpeccuBHbIX
Kncnot. PerynupoBaHue OCyLLECTBNSAETCA C MOMOLLBH Hacoca peLuvpKynsuun
(HPL,)) unn 3anopHo-perynupytowero knanaHa (K3P), BeiGop ycTpoiicTea 3agaercs
B MeHto HacTpomku — Tun cxembl — Per To6p.

10.12.1 MpuHUMN perynupoBaHus

OcHoBHasA 3apjavya perynvpoBaHuWs — MOAAepXaHue Temnepatypbl 0bpaTHOro
TennoHocutensi (To6p) BbilEe TOYKM POChbl BOOSHBIX MApOB, YTO NpedoTBpallaeT
KOHOEHcaumMo W, Kak cneacteue, kopposuto. KoHTponnep noaaepxvBaet
3agaHHylo yctaBky Tobp, KOTopas paccyMTbIBAeTCH Kak pasHuLa Mexay TeKyLlen
Temnepartypor nogaun (Tnp) n 3agaHHon pasHuuen temnepatyp (ATobp):

ycm Tobp = Tnp — ATobp,
roe
ycT Tobp — ycTaBka TemnepaTypbl 06paTHOro TennoHocutens, °C;
Tnp — Tekywasa Temneparypa nogaun tennoHocutens, °C;

AToGp — 3apaHHasi nonb3oBaTenem pasHuua TemrepaTtyp Mexay nogjadein u
obpatkon, °C.

YcTaBka To6p ABNAETCA AMHAMWYECKON U M3MEHSIETCs B 3aBUcMMOCTM oT Tnp,
obecneuynsas aganTUBHOE perynmpoBaHue.

10.12.2 Nopor MMHMManbHou ycTaBku oopaTtku (MoporTo6p)

MapameTp MoporTobp onpegensieT MMHUMAaNbHO JOMNYCTUMOE 3HAYEeHNE YCTaBKU
To6p, HMKE KOTOPOTrO PErynMPOBaHNE HE OMYCKaeTCHA. ATO KPUTUYECKM BaXKHO AN
npegoTBpalleHns KOHAeHcaumm Ha TtennoodbmeHHuke. 3HadveHne [MoporTobp
OOMKHO COOTBETCTBOBATb MUHMMANbHO AOMYCTUMOW Temrnepatype obpaTku ans
OaHHoro Tuna kotna u Bupga Tommuea (obbivHO 55-60 ° C gna KoTnoB Ha
npupogHom rase). Ecnm pacdeTHas yctaBka ToOp oOKasblBaeTCs HWxe
MoporTo6p, KOHTpONMep ycTaHaBnMBaeT ycTaBky paBHol MoporTobp.
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lpumep

Tnp =60 °C; ATobp = 10 °C;
MoporTobp =55 °C.

PacueTtHas ycTtaBka:

Tobp = Tnp — ATob6p =60 — 10 = 50 °C.

KoHTponnep yctaHoBuT yctaBky Tobp = 50 ° C, npenoTtspallas OOCTUXEHWE
TemnepaTtypbl HUXe JONYCTMMOro nopora.

10.12.3 YnpaBneHue Hacocom peuupkynsauum (HPLI)

HPLl nogmelunBaeT ropsymin TENOHOCUTENb U3 Nogavm B obOpaTky, NoBbIlWasn ee
Temnepatypy. KoHTponnep ocyuwectBnseT auckpetHoe ynpasneHve HPL, gns
nogaepxaHus ycrasku Tobp:

+ HPL, BkntoyaeTcs npy TOBp HmKe yCTaBKU.

» HPL, oTkntoyaeTcsa npu npesbilieHnn ToOp ycTaBkM Ha BENUYNHY
rmctepesuca (I'vcr).

lMpumep

YcraBka Tobp = 55 °C; l'uctepesuc (Mvct) = 5 °C. HPL, Bkntovaetcsa npu Tobp <
55 °C u otkntodaetcs npu Tobp > 60 °C.

10.12.4 YnpaBneHue 3anopHo-perynupyrowmm knanaHom (K3P)

K3P ocyuwectenaer 6onee TouyHoe perynupoBaHne Tobp no [MA[-3akoHy.
YnpasnaoLwmin curHan oopmMmpyeTcsi Ha OCHOBE:

*  Kn — k03adppULneHT NponopLMOHaNsHOCTK;

*  Twn - BpeMSA MHTErpMpoOBaHus, C;

* Tpa - Bpems guddepeHumMpoBaHus, C;

» [uckp — nepuog pacyeTa ynpaenstLLero BO3gencTaus, C.

MapameTtp Bp. XopaCepBonp: NonHoe (nonHoe Bpemsi xoja cepBoOnpuBoaa)
OOMKEH COOTBETCTBOBATb (DAKTUHECKOMY BpeMeHU nepemellennst wroka K3P n3
MOTHOCTBI0 3aKPbITOrO B TMOMHOCTBIO OTKPbITOE nonoxeHue. [Mapametp Bp.
XopaCepBonp: MuH-e (MMHMManNbHOE BpeMsi Xoga  cepBornpuBoaa)
npegoTBpallaeT 4acTble KPaTKOBPEMEHHbIE MEPEMELLEHUS, CHWXasi W3HOC
npvBeoga.
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10.12.5 OTKnoYeHMe perynmpoBaHus 06paTHOro TensioHocuTens

dyHKumMA perynuposaHns ToBp MOXeT OblTb OTKMHOYEHa B MEHIO KOHTponnepa. B
3TOM cryyae:

* Ha akpaHe HacTpoek oTobpakaeTcs coobuieHne: Tobp: OTkn.
» [lapameTpbl perynupoBaHusi To6p oTtobpaxaroTcs kak OTk.
* YnpaeneHne HPLI/K3P He BbinonHsaeTcs.

NPUMEYAHUE
m OpbekTnBHOCTL perynmposaHms To6p 3aBUCUT OT KOPPEKTHON HACTPOMKM
napametpos NMNO-perynsatopa (Kn, Tu, Ta) n napameTpoB cepBonpusoaa
K3P (Bp.XopaCepsonp:lNonHoe, Bp.XogaCepBonp:MuH-e).
HenpaBunbHble HACTPOWKX MOTYT NMPUBECTU K HeCTabunbHo paboTte
cucteMbl. PekomeHayeTcs ncnonb3oBatb MeToabl HacTpounku M-
perynaTopoB, Hanpumep, metoa Linrnepa-Hukonbca. KpatiHe 8axHo
obecneyums, YmMobbl MUHUMasIbHas memrepamypa obpamku
coomeemcmeosasia mpebosaHusiM rpou3eodumeriss Komia O
npedomepauwieHuUsi HU3komemnepamypHoU KOppo3uu.

Tabnuua 10.10 — MeHro/Hactponku/Perynup-e Tobp (Hacoc peumpkynsauum)

kpaH OnucaHue Owana3oH
TekcToBasi nofckaska —
Caur yctaBku Tobp oTHocuTenbHO Tnp (yctaBka Tobp | 5...40
= Tnp — ATobp),°C
OrpaHuyeHe MMHMMarnbHOro 3HadYeHust paccumtadon | 0...100
yctaBku Tobp,°C
luctepesnc Temnepatypbl 06paTHoN Boawl,°C 0...20

Ta6bnuua 10.11 — MeHro/Hactponku/Perynup-e Toop (K3P)

kpaH OnucaHue OunanasoH
Cpasur yctaBku Tobp oTHocuTenbHo Tnp (yctaBka Tobp | 5...25
= Tnp — ATobp)

Mopor Tosp OrpaHuyeHe MMHMUMarnbHOro 3HadYeHnst paccumtadon | 0...100

yctasku Tobp,°C
30Ha HeYyBCTBMTENBLHOCTMN perynupoBaHus Tobp, °C 0...9

CkopocTb peakumm perynatopa Tobp (* — pesko,
kkkkhkhhkhkkk — I'lJ'laBHO)
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MpopgomkeHue Tabnuubl 10.11

OkpaH OnucaHue Ouana3oH

[NonHoe moaynupyemoe Bpems Xofa cepsonpueoaa 10...500
K3P Tobp, ¢

MuHumanbHoe Bpems xoda cepeonpusoga K3P Tobp, ¢ | 0,3...100
MponopumoHanbHbIn koadduumnenT NUA-perynatopa | 0...9999
Bpewms nHterpuposanus MNMNO-perynatopa 0...9999
Bpems anddepeHumposarus MNO-perynatopa 0...9999
Mepwuog pacyeta mowHoctn MU perynsatopa, ¢ 1..30

[ns noagepxaHus TemMnepaTtypbl TEMNOHOCUTENSA Ha BXOOE B KOTEN KOHTponnep
OCYLLECTBNSET yMNpaBlieHNe HacoCOM WM KinanaHoM peuvpkynauuun.  Tun
WCNOMNHUTENBHOIO MexaHu3Ma onpegensaeTcs B HacTponkax Tuna cxembl (MeHro
— HacTtpo#kun — Tun cxembl — Per To6p).

(D NPEOYNPEXOEHUE

Mpnbopom noaaepknBaeTcst TONbKO AUCKPETHLIN TUN cepBonpueoao K3P.
YcTaBka perynupoBaHusa TemnepaTypbl

HeoOXoAMMOW  pasHuUbl  MexXay TeKyLlen
Temnepartypov obpaTHOM BOAbI.

obpartHoi BOAbl 3agaeTtca B Buae
TemrnepaTtypoll Ha nogade W

Hacoc peuupkynaumm paboTaeT Ha nogdepxaHue p[uanasoHa HOpManbHbIX
3Ha4YeHMn TemnepaTtypbl obpaTHon Bogbl. Hacoc Bkr4aeTcs NpyM YMEHbLUEHUM
Temnepatypbl O0OpaTHOM BOAblI HWXE YCTaBKM BKIIOYEHMs. Bbikniodaercss npu
npeBbILLIEHUN TemnepaTtypbl 0OpaTHOM BOAbl Bbille YCTaBKW BblKMoYeHUs. [pu
nepexoge B pexuMbl «ABapusi» paboTa Hacoca peuvpKynsuMu onucaHa B
pasgene 11.3. lpu nepexoge B pexum «CTton» HacoC peuupkynaumm
OTKIOYaeTCs.

K3P peuuvpkynauumn nogaepxmBaeT yCTaBKy TemnepaTtypbl obpaTHOW BOAbl MO
MU 3akoHy.

@ NPEAYNPEXOEHUE

AnropuTM ynpaerneHusi CEpBONpPUBOLOM, NoApa3yMeBaET UCMONb30BaHUE
curHana «aosogkmy. MpumeHeHne ceponpuBoaa 6e3 KOHLEBbIX
BbIKIOYATENEN MOXET NPUBECTU K EM0 HEUCTPABHOCTMY.
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Tobp, °CA

Ycraska: Tnp - ATobp

Mopor Tobp

Ycragka: Mopor Tobp

>
0 t, MuH

PucyHok 10.11 — OrpaHuyeHne MMHUMalribHOro 3Ha4yeHus yctaBku To6p

MapameTtp MoporTo6p (MeHio — Hactponku — Perynup-e Tob6p) nossonsier
OrPaHNYUTb MUHMMANbHOE 3HAa4YeHWEe PacCUUTaHHOW YCTaBKM AN NoadepKaHus
TemnepaTtypbl Ha Bxoge B Koten (cMm. pucyHok 10.11).

CKopoCTb peakumMn Ha M3MeHeHue TemnepaTypbl HacTpauBaeTCs C MOMOLLbHO
wkansl (MeHto — HacTtponku — Perynup-e To6p — CkopocTb peakuum).

KpaiiHee neBoe nonoxeHwe uHOMKaTOpa Ha LUKane COOTBETCTBYeT Haubornee
pe3Kol peakumu, HO MeHee TOYHOMY perynupoBaHuto. C KaxablM Nocrneayowmnm
yBEMNMYEHMEM  LUKanbl  BMpaBO, CKOPOCTb peakuuMu 3amennsieTcsi, Ho
yBENM4MBaETCA TOHYHOCTb.

A BHUMAHUE

KauecTBo perynvpoBaHus TeMnepatypbl 06paTHOM BOAbI ONpeaensitoTcs ¢
nomoLLbio koacpuumneHTos MNMNO-perynstopa, 3a4aBaeMbix B HACTpOMKax
npnbopa (Hactponku — Perynup To6p — Kn, Tu, Tg). 3HaveHune
MorfHOro BpeMeHun xoaa cepsonpusoaa ropenku (Hactponkun — Perynup
To6p — Bp.Xoaa CepBonp — lNonHoe) JOMKHO COOTBETCTBOBATL
hakTU4eCKOMy BPEMEHMN NMEPEMELLEHMS CEPBONPUBOAA 3aABUXKKN OT
3aKpbITOro NONOXEHUs1 [0 OTKPbITOro. OT 3TOro 3aBUCUT TOMHOCTb pacyeTa
yMpaBnsoLwmnxX NMMYbCOB, YTO B 3HAYUTENBHOW CTENEHW BMMSIET HA
To4HOCTL paboTbl NMUO-perynaTopa.

[ns npegoTBpaLleHns BO3AENCTBUSA Ha CepPBOMNPMBOZ, KrnanaHa 4acTbIX U KOPOTKUX
MMMNYNbCOB, YMPaBMSOWWA CUrHan nogaeTcs TOMbKO, €Crv ero AnvMTenbHOCTb
fonblle MMHUManbHoOro BpemeHu xoda (Hactpownku — Perynup-e To6p — Bp.
Xoaa CepBonp - MuH-e).

May3a nepekno4yeHus curHanoB

Mexgy curHanamu ynpaereHusi CepBOMPUBOAOM peanu3oBaHa nporpammMHas
naysa nNepeknYeHusl:  nocre  pasMblkaHWs  OAQHOMO U3  CUrHarosB
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NMPOTUBOMOSOXHbIA CUTHam He MOXEeT ObiTb 3aMKHYT [0 OKOHYaHWs nays3bl.
[OnuTteneHoCTb Nay3bl 3 ¢, 3HadYeHne UKCUpoBaHHOE U He pedakTupyertcs. lNaysa
OencTByeT AN BbIXOA4OB:

+ DO1 («3akpbiTb») 1 DO2 («OTKpbITL») YyNpaBneHus cepeonpusogom K3P
perynupoBaHus TeMneparypbl 06paTHOro TennoHoCUTeNs (CM.
pucyHok 10.12).

3c

3aMKHYT

«bonbLe»
(«OTKpBITbY)
Pa3OMKHYT

~Y

3aMKHYT
«MeHbLIe»

(«3aKpbITb»)
Pa3oOMKHyT

~Y

1 — curHan «bornblue» («OTKpbITb») Pa30MKHYT, Ha4arncs oTcHeT nay3bl NepekntoyeHns 3 c;
2 — NpOTMBOMONOXHbIN curHan «MeHblue» («3akpbiTb») MOXKET BbITb 3aMKHYT TOMbKO Nocne
OKOHYaHus nay3bl.

Maysa gevictByeT B 06e CTOPOHbI NepeknoyeHns. dnutensHocTb 3 ¢ rKcUpoBaHa v He
penakTupyeTcs.

PucyHok 10.12 — Nay3a nepekrntovyeHusi CUrHanoB yrnpasrneHus
CepBONpUBOAOM

NPEAYNPEXOEHUE

Y3en perynupoBaHus Temnepartypbl 06paTHO BoAbl MOXET ObITb OTKIOYEH
B HacTpounkax npubopa. B aTom criyyae npmubop nepecraet
KOHTpONMpoBaTb TeMnepaTtypy 06paTHOM BOAbI 1 HA FMaBHOM 3KpaHe
oTobpaxaetca Tobp: OTkN. B HacTpoiikax BXo4OB/BbIXOAOB NapaMeTpsbl,
CBsI3aHHble C HAcCTpONKaMu gatynka obpaTHOM BoAbl OTOOpakaloTcs Kak
OTkn.

)
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10.13 CtaTucTuKa HapaboTKu

KoHTponnep npegocTaBnsieT CTaTUCTUKY O BPEMeHW paboTbl U Konm4yecTBe
BKITIOUMEHWIA KOTIMa U CBA3AHHbIX UCMNOMHUTENBHBLIX MEXaHW3MOB. JTa UHOopMaLms
goctynHa B MeHio WMHdopmauma — CratucTMKa W npegHasHadeHa Ans
MOHUTOPWHIa  SKCMSyaTauMOHHbIX  NapameTpoB  CUCTEMbI,  NMaHUPOBaHMS
TEXHUYECKOTO OBCNY>XUBAHMS U aHanu3a NpoM3BoAMTENBHOCTM 060pyaoBaHUS.

Tabnuua 10.12 — MeHwo/UHpopmaumsa/CtaTuctuka

CraTuctuka Onucanue [OvanasoH

KonunyecTBo BKMoYeHUIA ropenku kotna 0...99999
0...99999

Bpems HapaboTku koTna, Y 0...99999

BpeMms HapaboTku koTrnoBoro Hacoca Ne 1, 4 0...99999

BpeMs HapaboTkm koTnoBoro Hacoca Ne 2, 4 0...99999

Bpems HapaboTku Hacoca peLupKynaumm, Y 0...99999

C6poc cTaTUCTUKN BbIGPaHHOTO UCMOSNTHUTENBHOIO

mMexaHu3ma

[ns BbIxoAa U3 MEHI0 HaxaTb KHOMKY

10.13.1 Copoc cTaTUCTUKH

[na kaxgoro napameTtpa CTaTUCTUKM MpegycMmoTpeHa dyHkuma cbpoca. Copoc
ocyulecTBnsieTcss BblbopoM KomaHabl COpocC HanmpoTMB COOTBETCTBYHOLLETO
napameTpa Ha akpaHe CtaTuctuka (MeHo — UHdopmaumua — CtaTucTuka).

NPUMEYAHUE
III C6poc ctatucTuky obHynseT HakonneHHble 3Ha4YeHWs Ansi BbiGpaHHOro
NCMNONMHNUTENTbHOIoO MexaHun3ma. C6pOC pekoMeHOyeTCq BbINMONMHATL Nocne
npoBeaeHns CepBUCHOro obcnyxmBaHna 060pyaoBaHUst, 3aMeHbI
KOMMOHEHTOB UMM Npy HEO6X0AMMOCTU Havarna HoOBOro Nepuoaa yvyeTa ans
aHanusa namMeHeHun B pabote cnuctembl. HeobocHoBaHHbIN cOpoc
CTaTUCTWKM MOXET 3aTPYAHWUTb aHanu3 aKCrnnyaTalMOHHbIX AaHHbIX.

UHdopmauusa o BpemeHn HapaboTKM U KONMUYECTBE BKMOYEHWN OBHOBRSETCH
aBTOMaTMYECKUN B PEXUME pearibHOro BpeMeHU BO BPEMsi paboThbl CUCTEMBbI.

[laHHble CTaTUCTUKN COXPaHSIOTCA B SHEProHe3aBUCKMOW NaMATU KOHTponepa u
He cBpacbiBalOTCA MPU OTKIIOYEHUN MUTAHUS UM U3MEHEHWUM pexuma paboTbl.
OTO rapaHTUPYET COXPaAHHOCTb AaHHbIX M TOYHOCTb y4eTa.

anIMeHeHVIe CTaTUCTUKKN
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[aHHble © BpeEMEHN Hapa6OTKVI No3BONAKT MPOrHo3npoBaTb HeobxoamMmMocTb

NpoBedeHNst MMaHOBOrO TEXHWYECKOro O6CNy>XMBaHWUS, 3aMeHbl pPaCXOAHbIX
mMartepuarnos 1 ApYrnx pernaMmeHTHbIx paborT.
CratnctMka noO3BOMSIET aHanM3upoBaTb pexuMmbl  paboTel  0bopydoBaHus,

BbIABIATbL OTKIOHEHUA OT HOpMallbHbIX MapaMeTpoB N ONTUMU3NPOBATb pa60Ty
CUCTeMbl AnA noBblLLIEHUA Sq.)(.beKTVIBHOCTVI N CHUXEeHUA 3Hep|’OI'IOTpe6J'IeHVIFI.

HeobblYHO BbICOKME WMW HU3KUE 3HAYEeHUs CTAaTUCTMKM MOrYT YyKasblBaTb Ha
Hanuyve HeucnpaBHocTel B paboTe o6opyaoBaHusl.

[aHHble cTaTUCTUKN MOTYT MCMONb30BaTbCsA ANS yyeTa HapaboTku obopyaoBaHUs
B rapaHTUIHbLIN Nepunoa.
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11 ABapumu
11.1 KonTponb aBapum

KoHTponnep ofecne4ynBaeT MHOrOYpPOBHEBYID CUCTEMY aBapUMHOW 3aluUTbl U
curHanusauum ana obecrnedyeHns GesonacHOM W HafeXHOW aKchnyaTauum
cucTeMbl. ABapuiiHble CUTyaUUW KNacCUULUMPYIOTCA Ha  KpUTUYEecKMe WU
HEeKpUTUYecKMe (CUrHanM3aumnoHHbIe) C pa3nyHbIMK anropuTMamm o6paGoTKu.

11.1.1 OOwekoTenbHbIe aBapuu ¢ NPM-1

Ons  pacwmpeHnsi BO3MOXHOCTEW KOHTPONA W CUrHanuM3aummM  aBapun
MCnonb3yeTcs MOoAynb pacLUMpeHust OMCKPEeTHbIX Bxopoe/Bbixogos MPM-1. OH
npegHasHayeH AN  NOAKMYEHUS  OOMOMHUTENbHbLIX OAaTYUMKOB  aBapUMHbIX
COCTOSIHAA W yNpaBneHUs! MWCMOMHUTENbHLIMA MeXaHW3Mamu, CBSI3aHHbIMU C
aBapuIHOK 3aLUUTON.

Mogynb aBTOMaTUM4ecku pacrno3HaeTcsd KOHTpornepoM UK He  Tpebyer
OOMNOSNTHUTENBHOMN HaCTPOMKM nporpaMmmMHoOro obecrneveHus. Mogynb
npuobpeTtaeTca OTAENbHO U He BXOAMT B CTaAHOAPTHbLIN KOMMMNEKT MOCTaBKM
KoHTponnepa. HanpskeHne nutaHna T[PM-1  [QOmKHO  COOTBETCTBOBATb
HaMpsKEHUIO NMUTaHWUS  KOHTponnepa Aand obecnevyeHuss COBMECTUMOCTU U
npegoTBpalleHnsa noBpexaeHun. [logknioveHne Mopynss K - KOHTponnepy
ocyulecTBnsieTcs wnendom u3 KoMMnekTta noctaBku. [logknoveHne LaTYMKOB
OOMKHO OCYLLECTBMATLCA COMMacHO Cxeme, MPUBELEHHOW B pPYKOBOACTBE MO
aKkcnnyataumn. HenpaBunbHOe MOOKNIOYEHUE MOXET MPUBECTU K HEKOPPEKTHON
paboTe cMcTeMbl aBapUAHON 3aLLMTHI.

KOHTpO.ﬂb n c6poc aBapMﬁ no gaBlnieHulo rasa Ha BBoae

ABapun «[laBneHue rasa Ha BBoge marno», «[laBrneHve rasa Ha BBOAE BENUKO» U
«HeuncnpaBHOCTb NUHUK CBA3M C AaTYnMKaMu pene AaBrneHusi» KOHTPONMPYTCS B
TOM uncrne B pexume CTON: ecnu KOHTponnep Haxoautcss B pexume Ctomn u
BO3HUWKAET yCroBme aBapuu, aBapus UKCUpPyeTCs. ITO UCKMYaeT CUTyauuio,
Korfja aBapus BO3HWKAET Ha OCTAHOBMEHHOW KOTENbHOW, a (puKcMpyeTcsa TOMbKo
npw 3anycke.

C6poc aTux aBapu1it BbIMOMHSETCS TONMbKO NPU OA4HOBPEMEHHOM BhIMNONTHEHWMN OBYX
YCrOBWIA:

* nogaHa komaHaa «Copoc aBapui» C 9KpaHa TEKYLLMX aBapun, BHELLHEN
kHorkown (DI8) nnm no cetn RS-485;

* yCTpaHeHa npuymnHa asapum (3amkHyTbl Bxoabl Mogyns NPM-1: DI3 ans
pene MMHMMarbHOro AaBneHus rasa, DI4 anga pene makcMmanbsHoro).

Mo Takol xe noruke paboTalT aBapumn «[lloxap», «3arazoBaHHOCTb COw,
«3arasoBaHHoCTb CHy», «ABapuiiHas KHOMKay.
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Ycnosue 1
opaHa komaHaa
«Cbpoc aBapuit»

(c akpaHa, DI8, RS-485)

C6poc aBapwmit:
«[laBneHve rasa Ha BBOLE Marno,
::E—> «[laBneHwe rasa Ha BBOAE BENMKOY,

«HevcnpaBHOCTb NMHUN CBSI3N C
JaTunkamm pene AaBneHus»

Ycnosue 2
lMpnumHa ycTpaHeHa:
Bxoabl DI3 n DI4 mogyns
MPM-1 3amKHyTbI

PucyHok 11.1 — C6poc aBapui no AaBneHuUIo rasa

11.1.2 Kputnyeckue aBapum

Kputuyeckme  aBapum  npeacraBnsaioT  cobonm  cuTyauumw,
HEMEeOJIEHHOr0  OCTaHOBa CUCTEMbl [Ons  NpeaoTBpalleHust
noepexaeHun odopynoBaHnst UN BO3HUKHOBEHUS ONACHbIX CUTYaLNIA.

TpebytoLne
CcepbesHbIX

WUHpaukaumsa:
+ 3ambikaetcs Bbixod DOS8 (curHan obLuen Kputnyeckon asapum).
+ Caetogmopg «ABapusi» Ha KOHTPoMMepe roput NOCTOSHHO.

* B xypHan aBapuii 3anmcbiBaeTCs COOTBETCTBYHOLLIEE COOOLLEHNE C
yKaszaHuem BpeMeHU BO3HUKHOBEHMWS aBapum.

HdencTBusa cuctembl NpyU KPUTUYECKON aBapuu:
 [MonHas ocTaHOBKa CUCTEMbI OTOMMEHUS.
* HemepgneHHOe OTKMOYEHUE FOPENKM KOTNa.

»  OTKIOYEHME BCEX HACOCOB (KOTMOBLIX, LUPKYNALMOHHBIX, PELMPKYALMN
nTa.).

C6poc Kputu4veckom aBapum: cOpOC BO3MOXEH TOMbKO BPY4YHYK Mocne
YCTPaHEHMS NPUYUHBI aBapyMK U HaXKaTusi COOTBETCTBYIOLLEN KHOMKM cbpoca Ha
KOHTpOmnepe unm Yyepes HTepdenc gucneTyepusanum.

Hencreusa cucteMbl NPy HEKPUTUHECKOW aBapumn

Cuctema npogormkaet paboTy, HO MOXET ObITb peann3oBaH anropuTM YacTUYHOTO
orpaHMYeHns PYHKUMOHANbLHOCTU, Hanpumep:

*  CHWKeHVe MOLLHOCTY ropernkm 4o 6e30nacHOro ypoBHS.
+ [lonbiTka aBTOMaTM4YECKOro Nepesanycka HacoCOB NPU X OCTAHOBKE.
* [lepekntoyeHne Ha pe3epBHbI HAcOC (NpY HaNU4uK).

COpoc HeKpUTHUUECKOM aBapumn

Cbpoc moxeT OblTb aBTOMaTMyYeckMM (nocrne BOCCTAHOBIEHWS HOPMAasbHbIX
napameTpoB) WNAM py4HbIM (B 3aBMCUMOCTM OT TuMa aBapuM M HaCTPOEK
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KOHTponnepa).

HEKpUTMYECKOM aBapumn npmBeaeHa B Tabnvue 11.3.

Ta6bnuua 11.1 — ABapumn, KOHTpONMpyeMbie B Pa3fIUYHbIX pexumax

MHgopmauuss o crnocobe cbpoca AN KaxOoon KOHKPETHON

Bua aBapum

Pexum

Pa6ora

Cton/OTkn

ABapus

ABapwusa AaTymka TemnepaTypbl B nogatoLem
Tpy6onposoze (K)

+

+

ABapus gatuuka gaBneHus B nogatollem Tpybonposoae

(K)

ABapusa gatyvka Temnepatypbl B o6paTtHoMm Tpybonposoae

(©)

Meperpes TennoHocuTens Ha nopadye (K)

Bbicokast Temnepatypa nogauu (C)

Bbicokas Temnepatypa yxogsimux rasos (C)

TpexkpaTHbI neperpes npsmon Boabl (K)

+

[asneHue TennoHocuTens Bblcokoe/Huakoe (K)

ABapuisa faBneHus no AuckpeTHomy aatunky (K)

[MpoTtok TennoHocutens yepes koten (K)

Asapus kotna (K)

HewucnpaseH koTnoeon Hacoc (C)

Bce Hacocbl kotna B aBapuu (K)

ABapwuinHas kHorka (K)

HeT cBsian mogynem pacwumperus (K)

3arazoBaHHocTb CO (K)

3arazoBaHHocTb CH (K)

Moxap (K)

R o I B o o o I S

Banom (C)

+

[asneHue ra3a Ha Beoge (K)

O6pebiB cBa3n ¢ KTP-121.02 (C)

NPUMEYAHUE
K — ABapus kputuyeckas.

[i]

C — ABapuisi He kpuTU4eckas (curHanusaums).
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11.2 XXypHan aBapum
Tabnuua 11.2 — MeHio/ABapun/ApxuBHbIN XKypHan

OkpaH OnucaHue OnanasoH

HaseaHue akpaHa

Homep 3anucu B xxypHane cobbiTuii Ans 1..20

oTobpaxeHus

Kpatkoe Ha3BaHue aBapumn

[aTa n Bpems BO3HMKHOBEHWSA aBapumn

[ata v Bpemsi ycTpaHeHus aBapum

C6poc xypHana aBapui [a — cbpocutb

3anmcu

[Jata u Bpems nocnegHero c6poca xypHana asapui

KoHTponnep dwukcupyeT aBapuiiHble COObITUSS B KypHane, 4To No3Bonsier
oTCrnexuBaTb MCTOpUO paboTbl CUCTEMbl U OMepaTMBHO pearMpoBaTb Ha
BO3HMKLIME HeucnpaBHoCcTU. XKypHan cogepxuT nogpobHy MHgopMauuo o
KaXxgoM aBapuUMHOM COBbITUM.

CopaepkaHue XXypHana
[nsa kaxxagon aBapun 3anucbiBaloTCsa crieayoLlne napameTpbi:

+ KpaTtkoe Ha3zBaHuMe aBapumn — No3BongaeT O6bICTPO naeHTUPULMPOBaThL
npobnemy.

* Bpemsi BO3HMKHOBEHUA — PMKCMPYET MOMEHT pPerncTpaLmm asapuu.
« Bpems cbpoca — yka3sbiBaeT, koraa aBapus Gblna ycTpaHeHa.

XKypHan paccumTtaH Ha 20 3anuceil. HoBble cobbITUS 3anMCbIBAlOTCS B Havano
CMU1CKa, CTapble yaansawTcsi Npy NepenosHEHNN.

MpuHUMNBbI paboThbl
MocnenHee cobbiTue oTobpaxaeTcs NnepBbIM Nog HOMepoMm 1.
Mpun nepenonHeHun xxypHana camble cTapble 3anucu yaansoTes.

C6poc >xypHana ygansieT TONMbKO KBUTUPOBAHHblE aBapun. AKTMBHblE aBapun
OCTalTCA B CMUCKe 00 WX KBUTMPOBaHMSA M nocneaywouwero cbpoca unu
nepenoriHeHUs XypHana.

[Mocne cbpoca XypHana akTUBHbIE aBapum COXPaHATCA ¢ faTon copoca.

KButupoBaHue aBapumn
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KeutupoBaHne aBapuyM NpoucxXoduT MOCMNe  YCTpaHeHusl MpuUYMHbl  ee
BO3HWKHOBEHUS. [nsi aBapuii ¢ pydHblM cOpocom TpebyeTcss nogatb KomaHay
C6poc aBapuit. Bpemsi KBUTMPOBaHUS 3aM1CbIBAETCA B XKYpHarn.

YnpaBneHue XXypHanom

[na npocmoTpa >XypHana Heob6XxogumoO yka3aTb HOMEp 3anvMcu Ha 3JKpaHe.
A NA

Hasurauns ocyLlecTBnseTcs ¢ MCNonNb30BaHNEM KHOMOK , " .

NMPUMEYAHUE
m B criyyae HEKOPPEKTHOrO OTOOpaXXeHUs BpeMeHN 1 gaTbl HEO6X0AMMO
NpOBEPUTb HACTPOVKN BPpEMEHU 1 AaTbl cornacHo MpunoxeHuio
HacTpolka BpemeHu 1 aatbl.
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11.3 Cnucok aBapui

[lns GbicTporo nepexoga U3 rMaBHOMO 3KpaHa Ha 3KpaH COCTOSIHWUA aBapuiA MpeaycMoTpeHa KoMBMHaLUMs KHOMOK +[0K].

Tabnuua 11.3 — Cnucok aBapumn

Ne

Bua aBapuun

Ycnosue nosisneHus

Peakuus npubopa*

Copoc aBapuu

UHavkauua

Tekywme aBapum ApX1BHbIV XXypHan

ABapuu paTunkoB

ABapust fatyvka Temneparypbl
npsiMou Boapl

3HauyeHve n3amepdaemoro curHana
HaxoguTca BHe 4onyCTUMOro
AnanasoHa ansa Bbl6paHHOI’O Tnna

Mepexopn B pexum ABapus

ABTOMaTu4eckuit cépoc nocne
YCTPaHEHUSI HEUCMPABHOCTU

noAayu BbILWNO 3a 3afaHHOe
3HayeHue [laBneHue aB: Pnp min

rocre ycTpaHeHus
HeucnpaBHOCTU™™

2 ABapusi gatyvka gaBneHus NnpsimMon _
Aatyvka unm obpbIB NVMHWI CBA3N
BOAbI
3 ABapuva gatuuka Temneparypbl Pexvm paboTbl He MeHsieTcs.
obpaTHo BoAkl PerynuposaHue obpaTtHon Boabl
npekpaLiaercs
4 ABapuva gatunka Temneparypbl Pexwvm paboTbl He MeHsieTcs
yXoOsILLMX ra3oB Bkntoyaetcsa namna aBapun
ABapumu 3aluTHbIE
5 Beicokasi Temneparypa nogaun M3mepsiemoe 3Ha4eHne Mopaynupyemas ropernka nepexogut | ABTomatudeckuii copoc npu
Temneparypbl NoAa4Yu NPEeBbICUIO B PEXMM paboTbl HA MUHUMANBHON | CHUXKEHWUMW 3HAYEHUst TEMNepaTypbl
3apaHHoe 3HaveHue napametpa Tnp | MOLLYHOCTH. nogayu Tnp cur — Mver cur
cur CTyneHyaTas roperka nepexoguT B
pexum paboTbl Ha NEPBON CTYNEHW.
MpuHyanTenbHbIN NepeBoa Ha
MWHUManbHYIO MOLLHOCTb MK
nepByto CTyNeHb BCEX KOTIOB
6 MeperpeB Temnepatypbl nogauu M3mepsiemoe 3HaveHne Mepexop B pexvm ABapusi ABTOMaTM4eckui cépoc npu
Temneparypbl Noga4n NpeBbICUII0 CHWXEHUW 3Ha4YeHNs Temneparypbl
3afaHHoe 3HadveHune napametpa Tnp nogayn Tnp aB — 'ver aB..
aB Jlamna aBapuv npu 3ToM He
BbIKMIOYMTCH Moka He byaeT
npon3BeaeH py4Hol copoc aBapum
neperpesa
7 TpexkpaTHbIi neperpes NpsiMon M3amepsiemoe 3HaveHne BpyyHyto, komaHpow copoca aBapumn | Trip illapar . 3 i
BOAbI Temneparypbl NoAa4N NPEBLICUIO nocne yctpaHeHus
3apaHHoe 3HavyeHue napametpa Tnp HeuncnpaBHOCTW**
aB 3 pasa 3a Bpemsi Bp.3-x ABapuin
no neperpeBy
8 Bbicokas Temneparypa yxoasLmx M3amepsiemoe 3HaveHne Pexvim paboTbl He MeHsieTcs. ABTOMaTUyecknii copoc npu
rasos Temneparypbl NoAa4n NpeBbICUII0 BkntovaeTca namna curHanuaauuy | CHUXKEHUM M3MepsieMoro 3HauyeHus
3agaHHoe 3HaveHune napametpa Tyr Hwke Tyr
9 TpexkpaTHbIvi Meperpes NpsMon M3amepsiemoe 3HaveHne Mepexopn B pexxum Asapus Bpy4Hyto, komaHgow copoca aBapumn | Trip il
BOAbI TemnepaTypbl NoAa4un NPEeBLICUIO nocrne yctpaHeHus
3aaHHoe 3HayeHune napamertpa Tnp HeucnpaBHOCTU™™
aB 3 pasa 3a Bpemsi Bp.3-x ABapui
no neperpesy
10 | QaBnexuve Boabl Mano M3mepsiemoe 3Ha4eHve aaBneHus Mepexop B pexvm ABapus Bpy4Hyto, komaHaoii cbpoca aBapum
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Ne Bup aBapun YcnoBue nosiBneHus Peakuus npubopa* Copoc aBapuu WUuavkaums
Tekywue aBapum ApPXUBHbIN XypHan
11 | JaBneHwue Boapbl BENWKO M3mepsiemoe 3Ha4yeHve AaBneHns Mepexopn B pexxum ABapus Bpy4Hyto, komaHpow copoca aBapum | Frig Frips
rnogayu BbILWLIIO 3@ 3a4aHHOe nocrne yctpaHeHus
3HayeHue [laBneHue aB: Pnp max HeucnpaBHOCTW™*
12 | laBneHue BoAbl Mano M3mepsiemoe 3Ha4YeHne AaBneHuns ABTOMaTunyeckuii cbpoc nocne Pexvm paboTbl He MeHsieTcs. Frips OrHowe —
(curHanusauwms) nogayu BbILWSIO 3a 3a4aHHoe yCTpaHeHusi HeMCnpPaBHOCTU BkntoyaeTtcs namna curHanvsauum
3HayeHune [laBneHue cur: P.np min
13 | JaBneHue BoAbl BENNKO M3mepsiemoe 3Ha4eHne faBneHus —
(cvrHanusaums) nogayn BbILLSIO 3a 3a4aHHOe
3HadyeHue [laBneHue cur: P.np max
ABapuu KoTnos
14 | ABapusi paBneHus B kotne (D14) Mponan curHan*** ot pene Mepexopn B pexum Asapus Bpy4Hyto, komaHgoi cbpoca aBapum
[AaBreHus Kotrna rocre yctpaHeHus
*%
15 | ABapus npotoka yepes koten (DI6) | MNponan curHanm™** ot pene npoToka HencrpasHocTL
BOAbI Yepes KoTern
16 | ABapusa koTna [Mony4eH curHan aBapun ropenku ABTOMaTM4eckui copoc nocne
(obpbIB paspeLuatoLLen Lenu) unm yCTpaHeHNsi HeNCNPaBHOCTU UK
He MpuLLEen cyurHan noaTBepXaeHUst BPY4HYI0, KOMaHAon cbpoca aBapun
paboTbl ropenku nocre ycTpaHeHus
HeuncrpaBHoCTU**. BbibnpaeTcs B
HacTponkax
17 | HemcnpaBeH KOTNoBow Hacoc Mponan curHan*** ot pene Pexum paboTbl He MeHsieTcs. Bpy4Hyto, komaHgoii copoca
nepenaga gaBreHus Ha HaCOCHOM Bnokupogka paboTbl Hacoca. aBapuu™* nocrne ycTpaHeHust
rpynne 3anyck BToporo Hacoca (ecnu oH HeuncnpaBHOCTM
MCMOMb3yeTcs B CXeMe)
18 | Bce kOTnoBble HAacoChl B aBapuu Bce Hacocbl n3 HacocHom rpynnbl Mepexopn B pexum Asapus ABTOMaTM4eckuii cobpoc nocne
HeucnpaeHbl yCTpaHeHus
HencrnpaBHOCTK
ABapum obLeKkoTeNbHbIe
19 | HeT cBsi3u ¢ kackagHbIM MpowusoLuen obpbIB NMHUM CBA3M C Pexxum paboTtbl onpegensietcs ABTOMaTM4eCKu nocre ycTpaHeHus
perynsaTopom KackafHbIM perynsaTopom unv bbinu | nonoxeHvem kHonku Ctapt/Cton HencnpaBHOCTK BpyyHyto, komaHaowm
N3MEHEHbI CETEBbIE HACTPOMKM. (DI7) cbpoca** 6e3 ycTpaHeHusi
HEenCcrnpaBHOCTM
20 | ABapwuiiHas KHomMka Mponan curHan*** paspeLueHns Mepexopn B pexvm ABapus BpyuHyto, komaHgoi cbpoca aBapum
paboTbl KOTEMLHOWN nocne yctpaHeHus
HeucnpaBHOCTU™™
21 | Het cBs3u C Moaynem aBapuinHowm Kabenb cBs3u He NoakntoyeH Mepexop B pexvm ABapus Bpy4Hyto, komaHgoii cbpoca aBapum
curHanusaumm nocrne yctpaHeHus
HeucnpaBHOCTW™*
22 | 3arasoBaHHOCTb CO Mponan curHan*** 3arasoBaHHocTn | [Nepexon B pexum ABapust Bpy4Hyto, komaHgoii cbpoca aBapum
CO nocne yctpaHeHus
*k
23 | 3arasoeaHHocTb CH Mponan curHan*** 3ara3oBaHHOCTH HencnpasHoCTY
CH
24 | Moxap Mponan curHan*** noxapHoro
n3BeLyarens
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MUWHMMAaInbHOro AaBIEHUS rasa.
KoHTponupyeTcsi B TOM yncne B
pexume Cton

27 | OaBnenwve rasa Ha BBoAE BEUKO

*hk

Mponan curHan™** pene
MaKcUMarnbHOro AaBfieHns rasa.
KoHTponupyeTcsi B TOM yncne B
pexume Cton

Ne Bup aBapun YcnoBue nosiBneHus Peakuus npubopa* Copoc aBapuu WUuavkaums
Tekywue aBapum ApPXUBHbIN XypHan
25 | Bsanom Mponan curHan™** parymka Pexum paboTbl He MeHsieTcs Bpy4Hyto, komaHgoii cbpoca aBapum P
NMPOHWKHOBEHUS nocre yctpaHeHus
HeucnpaBHOCTW™*
26 | OaBneHue rasa Ha BBoAe Mano Mponan curHan*** pene Mepexop B pexvm ABapusi Bpy4Hyto, komaHgoii cbpoca aBapum

nocne yctpaHeHusi
HeucnpaBHOCTU™*

28 | HeucnpaBHOCTb NNUHWUM CBA3M C
AaTyuKkamu pene gaBneHnst

OpHoBpeMeHHOoe nponagaHve
curHana obowux pere AaBrneHus rasa.
KoHTponupyeTcsi B TOM yncre B
pexume Cton

MNepexopn B pexum ABapus

Bpy4Hyto, komaHgoii cbpoca aBapum
rocre ycTpaHeHus
HeuncnpaBHOCTU™™

@ NPEOYNPEXOEHUE

2. BHeLlUHeWn KHOMKOW, NOAKTHOYEHHOW Ha ANCKPETHBIN Bxoa DI8.

3. CerteBolt komaHgow no RS-485.
*** O3HavaeT obpbIB H3 koHTakTa.

1. W3 akpaHa TekyLmx aBapuin B KOHLIE NEePEeYHs aBapUiHbIX CODbITUIA.

* B cnyyae HacTynneHus noboro aBapunitHoro cobbiTus, He3aBNCMMO OT BMAa peakummn npubopa, cpabaTeiBaeT curHan ABapusi obLas.
** KomaHgy cbpoca aBapvm MOXHO nogatb Ha npubop:
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12 Cemesoli uHmepelic

12 CeTteBoM UHTepcenc

12.1 O6wan nHpopmaums
(D NMPEAYNPEXOEHWE

[nsi obecneyeHns KOPPEKTHON paboTbl YCTPONCTBA KAaTEroprUyeCcKku
SANMPELLAETCS BHOCUTb M3MEHEHMS B NapaMeTpbl pasgenos «[prubopy,
«Bxogpi» 1 «Bbixogbl» 6e3 kpanHen He0BX0ANMOCTU 1 NOHUMAHUS
nocnencTeuii. HekoppeKTHble M3MEHEHMSA MOTYT NPUBECTU K COOsIM B
paboTte cuctembl.

KoHTponnep ocHalleH ABYMS He3aBUCUMbIMKM MoAynsamMu uHTepdenca RS-485,
npeaHasHayYyeHHbIMM Ang opraHm3auuu cBasm no npotokony Modbus. Kaxapbiv
NHTEPdENC UMEET CBOE HaA3HaYEHME:

* RS-485 (1) — npegHa3sHayeH Ang cBA3M € KackagHbIM KOHTPOMNNepoMm
KTP-121.02.4X. 3T10T UHTEpdenc obecneunBaet ooMeH AaHHbLIMMU,
HeobXoAMMbIMU ANsi COBMECTHOW paboTbl ABYX YCTPOWUCTB.

* RS-485 (2) — npegHasHayeH ans opraHM3auumn aucnetyepmsauum n cBsasm
¢ cuctemamm BepxHero ypoBHs (SCADA, gucnetyepckue nynsTbl U T.4.).

12.1.1 HacTtpouka nHtepdeinca RS-485 (1) ansa ceasm ¢ KTP-121.02.41

Ona koppekTHon paboTbl KoHTpornnepa B cetn RS-485 (uHTepcpenc 1)
HeobOXoaAMMO 3ajaTb €ro ceTeBble NapaMeTpbl HEMOCPEACTBEHHO Ha CaMoM
KOHTpOMnnepe C MOMOLLbI0 KHOMOK W MHOWKATopa Ha fMUEBOW naHenu (CM.
pucyHok 12.1). HacTtpoviku BknovatoT B cebs:

+ CeteBom agpec (Slave ID) — yHuKanbHbIN agpec KOHTposepa B CETK
Modbus.

+ CkopocTb nepenaum aaHHbix (Baud Rate) — ckopocTb oOmeHa
AaHHbIMK No nHTepdency RS-485 (Hanpumep, 9600, 19200, 38400,
57600, 115200 6uT/c).

* Mapwurert (Parity)— koHTponb yeTHocTU (None, Even, Odd).
+ CtonoBble 6uThbl (Stop Bits)— konnuyectso ctonosbix 6uToB (1 Unu 2).

ToO4YHbIE 3HAYEHMA ITUX NapaMeTPOB OOMKHbI COOTBETCTBOBATbL HacTponkam KTP-
121.02.4X onga obecneyeHus CBA3N.

12.1.2 dyHKUMOHaNBLHOCTL KOHTposnsepa B pexume Slave (Modbus)
KoHTponnep pabotaeT B pexume Slave (BeQOMOro ycTponcTBa) Mo MpOTOKOMy
Modbus 1 nogaepxvsaeT cnegytowme yHKUNUN:

* YreHume coctosiHusa Bxogos/BbixoaoB (Read Input Status/Read
Holding Registers)
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Mo3BonseT yaaneHHo nosy4Yatb MHPOPMaLIMIO O TEKYLLIEM COCTOSIHWN
JAVCKPETHBIX 1 aHAMNOroBbIX BXOAO0B, a TakKe ANCKPETHbIX BbIXOO0B
KOHTponnepa.

+ 3anucb cocTosaHuA BbixoaoB (Force Single Coil/Preset Multiple
Registers)

Mo3BonsieT yaaneHHo ynpasnsaTb COCTOSHUEM ANCKPETHBIX BbIXOO0B
KOHTponnepa.

* UYreHue/zanuchk ceteBbix nepemeHHbIX (Read Holding Registers/
Preset Multiple Registers)

Mo3BonsAeT yaaneHHo CYATLIBATh M 3aMUCbIBaTh 3HAYEHUS BHYTPEHHNX
nepeMeHHbIX KOHTpoIepa, UCNornb3yeMblX NS YNpaBieHns 1
perynmpoBaHus.

12.1.3 Pexxum o6meHa Modbus (RTU/ASCII)

KoHTponnep aBTomaTuyecku pacnosHaeT pexumM obmeHa aaHHbIMu Modbus:
* Modbus RTU (Remote Terminal Unit)

BuHapHbIn pexxnM nepegayn gaHHbIX, 6onee KOMNaKTHbI K
3P DEKTUBHBIN.

* Modbus ASCII (American Standard Code for Information Interchange)

TekcToBbIV peXnm nepegayn AaHHbIX, MeHee 3¢pPeKTUBHLIN, HO Bonee
NpOCTOW ANs OTNaaKu.

ABTOMaTM4yecKkoe pacro3HaBaHue pexunma nossorseT UCMOoMb30BaTb KOHTPOep
B CETAX C pa3HbIMWN TUNaMmn yCTPONCTB 6e3 HEOBXOAMMOCTU PYYHON HACTPOWKN.

12.1.4 Appeca peructpoB Modbus

MogpobHasa nHpopmauusa o6 agpecax permctpos Modbus, Tnax nepemeHHbIX u
X AOCTYNHOCTM (YTeHwe/3anucb) npuBedeHa B oTaenbHOM pasgene 12.2. Ota
nHdopMaums BKoyaeT B cebs:

+ Appeca peructposB

Homepa pernctpos Modbus, no KOToOpbIM 4OCTYMHbLI pa3nNn4YHbIe
napameTpbl KOHTponnepa.

*  Twun gaHHbIX

dopmart AaHHbIX, XPaHALLMXCS B peructpax (Hanpumep, Lernoe 41cno,
4YNCNO C NnasaroLen ToYKon, BuToBas macka).

+ [paBappocTtyna
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YkasaHue Ha BO3MOXXHOCTb YTeHusi (Read Only), 3anucu (Write Only) unm
yTeHus/3anncy (Read/Write) gnsa kaxgoro permcrpa.

OTa vHpopMauus sBnseTcs HeobXooMMon Anis NporpamMmMuUpoOBaHUS YCTPOWCTB
BEPXHEro YPOBHsi, KOTopble OyayT B3auMOAENCTBOBaTb C KOHTPOMMEpPoOM Mo
npotokony Modbus.

CrapToBbiit 3kpaH
3cex @1 l 3 cex
CuctemHoe MeHio
->[pnbop
LN}
->/HTepdperichl
3
ESC
\ 4
~>COM1 o, | COMT (| Hacrpoiiku COM1
<= |->Hacrpoitw <57 1115200-8-Her-1
: '
COM1 [ [ModBus Slave
->[Tpotokon <= Anpec 16

PucyHok 12.1 — HacTpoiika napameTpoB ceTeBOro nHtepdenca
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12.2 KapTa perucrtpoB

KoHTponnep nogaepxunsaet cnegytowime pyHkumm Modbus:

*  MYHKUUM YTEHUA: *  ®yHKUUM 3anucu:
— 0x01 (Read Coil Status): YteHne cocTosiHnsi AauckpeTHbIX Bbixogos (Coils). — 0x05 (Force Single Coil): 3anuck cocTtosiHusi ogHoro guckpetHoro Bbixoaa (Coil).
— 0x03 (Read Holding Registers): UteHne conepxmmoro pernctpoB xpaHeHusi (Holding — 0x06 (Preset Single Register): 3anuck 3HayeHusi B oaguH perncTp xpaHexus (Holding
Registers). Register).
— 0x04 (Read Input Registers): UteHne copepxnmoro BxogHbIx pernctpoB (Input Registers). — 0x10 (Preset Multiple Registers): 3anncb 3Ha4eHU B HECKOMbKO PETMCTPOB XpaHEHNsI

(Holding Registers).

12.2.1 O6paLieHue kK 6UMTaM BHYTpU perucTpoB

MapameTpsbl, NpeAcTaBneHHbIe B BUAE BUTOBOM Macku (Hanpumep, COCTOSIHUE CUCTEMbI, aBapum 1 gpyrue dnaru), MoryT ObiTb MpoYnTaHbl ABYMS criocobamu:
+  ®yHkumen 0x03 (Read Holding Registers): B aTom cny4ae cuutbiBaeTcsi BECb PETMUCTP LIENTMKOM, U fanee NporpamMmmMHO U3BINEKAETCS HYXXHbIA OUT.
+  ®yHkuuen 0x01 (Read Coil Status): onsa npsamoro goctyna kK otaensHomy 6uTy Heobxoammo paccuntatb agpec a4verkn (Coil) no cnegytowen dopmyne:
Adpec siyeliku = (Homep peesucmpa - 16) + Homep 6uma

lMpumep

TpebyeTcs cumMTaTh COCTOSIHME BTOPOrO AMCKPETHOro Bbixoda, ucnonb3ys dyHkumto 0x01. Homep peructpa 0, Homep O6uta 1. Agpec si4enku paccyuTbiBaeTCs
cneayowmm obpasom: (0 - 16) + 1 =1.

12.2.2 MNMoppepxunBaemble TUNbI AaHHbIX Modbus

KoHTponnep nogaepxusaet cnegytowime tunbl gaHHblx Modbus:

+ word (Be33HakoBoe Lenoe): 16-6uTHoe 6e33HakoBoe Lenoe Yncno (2 6avta). Kaxabin napameTp Tuna word 3aHnmaeT ogunH permctp Modbus.

+ float (Umcno c nnaBarowemn Toukon): 32-6uTHOE YNCIO C NNaBaroLLen Toukon (4 banTa). Kaxxagbi napametp tuna float 3aHMmaeT gBa cocegHux permcrtpa
Modbus. [laHHble nepepatotcsa B hopmarte little-endian (Mnagwmii 6aiT nepenaercst nepsbIM). ATO 03HAYAET, YTO NpU YTeHUK 3HaveHus float Heobxoanmo
CHayana cuMTatb PermcTp ¢ MEHbLUUM aApecoM, a 3aTeM PErncTp co CrneayoLwmnm no Nopsiaky agpecom.

* boolean (But): nornyeckmn Tun (1 6ut). MoxeT BbITb NPOYMTAHO Kak ¢ NoMoLlbto byHKuMM 0x03 (4TeHne permcTtpa), Tak u ¢ nomobto pyHkumm 0x01 (4TeHune
otaenbHoro 6uta/Coil).

12.2.3 Tunbl goctyna k peructpam Modbus

[lns kaxkgoro napameTtpa B kapTe perMcTpoB ykasaH Tvn gocTyna:

* R (Tonbko yteHue - Read Only): 3HayeHue napameTpa MOXeT BbITb TONBKO NPOYUTaAHO. 3anuch B AaHHbLIN PEMUCTP HEBO3MOXHA.
* RW (YteHune/zanuch - Read/Write): 3HaueHne napameTpa MOXeT ObITb Kak MPOYUTaAHO, Tak U 3anMcaHo.
* W (Tonbko 3anuck - Write Only): 3HaueHne napameTpa MOXET ObITb TOMBKO 3anncaHo. YTeHne 13 4aHHOro permctpa HeBO3MOXHO.
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Ta6nuua 12.1 — Anroputm 01.10

Kop napameTpa Peructp | Peructp Tun DocTyn WUmsa nepemeHHOM 3HauyeHun
(HEX) (DEC)
bm_DO word R OunckpeTHble BbIXOAbI KOHTponnepa BbutoBas macka BbIxo4oB
ob_ PR_C bool R DO1 - CurHan "3akpbiTh" Ha K3P Tob WUJTV 3akpbiTh KnanaH npoTtoka 0 — PasomkHyT,
1 — 3amKkHyT
ob_PR_O 1 0.1 bool R DO2 - CurHan "OTkpbITh" Ha K3P Tob N skmtounTte HPLY 0 — Pa3oMkHyT,
1 — 3amkHyT
ob_BurnC_1s_1 2 0.2 bool R DO3 - Nepsas (Bropas) ctyneHb ropenku (T6-T7 - MeHbLue) 0 — Pa3omkHyT,
1 — 3amkHyT
ob_BurnO_2s_1 3 0.3 bool R DO4 - Bropasi (TpeTbs) cTyneHb ropenku (T6-T8 - 6onbLue) 0 — Pa3oMkHyT,
1 — 3amkHyT
ob_PB_1 4 0.4 bool R DOS5 - Kotnoeown Hacoc Ne1 0 — Pa3oMkHyT,
1 — 3amkHyT
ob_PB 2 5 0.5 bool R DO6 - Kotnosoi Hacoc Ne2 0 — Pa3oMkHyT,
1 — 3amkHyT
ob_BurnOn_1 6 0.6 bool R DO7 - 3anpoc Ha po3xur ropenku - ctyneHb Ne1 0 — Pa3oMkHyT,
1 — 3amkHyT
ob_AvGen 7 0.7 bool R DO8 - O6Las aBapus 0 — Pa3oMKHyT,
1 — 3amkHyT
ob_LedWork 8 0.8 bool R CseToauop "PaboTta" Ha nuueBoi naHenu 0 — He cBertur,
1 - Csetut
ob_LedAv 9 0.9 bool R Csetoamog "Aapua” Ha NULEBOW NaHenn 0 — He cBeTuT,
1 - Ceetut
bm_DI 100 256 word R OuckpeTHble BXOAbI KOHTponnepa butoBasi macka BxogoB
ib_Burn_Av_1 1000 256 bool R DI1 - ABapwus ropenku unu paspeLueHme pabotbl (S3) 0 — PasomkHyT,
1 — 3amkHyT
ib_Burn_W_1 1001 256.1 bool R DI2 - NMopTBepaeHve podxura ropenku (B4) 0 — PasomkHyT,
1 — 3amkHyT
ib_PDS_PB 1002 256.2 bool R DI3 - PDS HacocoB KOTNOBbIX 0 — Pa3oMkHyT,
1 — 3amkHyT
ib_AvRar 1003 256.3 bool R Dl4 - PS B koTne 0 — Pa3oMkHyT,
1 — 3amkHyT
ib_AvButton 1004 256.4 bool R DI5 - ABapuiiHas kHomnka 0 — Pa3oMkHyT,
1 — 3amkHyT
ib_FlowSwitch 1005 256.5 bool R DI6 - Pene npotoka Boabl Yepes KoTen 0 — Pa3oMkHyT,
1 — 3amkHyT
ib_Start 1006 256.6 bool R DI7 - Knonka «Ctapt/Cton» 0 — Pa3omkHyT,
1 — 3amkHyT
ib_ResetAv 1007 256.7 bool R DI8 - Knonka Cbpoc aBapuii 0 — Pa3oMkHyT,
1 — 3amKHyT
PRM_AV 200 512 word R IOvckpeTHbie Bxoabl MPM-1 (o6wwekoTenbHbIe aBapun) BuToBasi macka Bxogos [TPM
ib_AvFire 2000 512 bool R DI1 - Jlatunk noxapa 0 — Pa3oMKHyT,

1 — 3amkHyT
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MpogomkeHue Tabnuubl 12.1

Kop napameTpa Peructp | Peructp Tun DocTyn WUmsa nepemeHHOM 3HauyeHun
(HEX) (DEC)

ib_Breakin 2001 5121 bool R DI2 - CurHan oT oxpaHHOW curHanusaummn 0 — PasomkHyT,
1 — 3amkHyT

ib_Pf_LAL 2002 512.2 bool R DI3 - laBneHue rasa mano (pene AaBreHust) 0 — Pa3oMkHyT,
1 — 3amkHyT

ib_Pf_HAL 2003 512.3 bool R DI4 - laBneHue rasa Benuko (pene AaBnexHns) 0 — Pa3oMkHyT,
1 — 3amkHyT

ib_AvCO 2004 512.4 bool R DI5 - [laTuuk 3arazoBaHHOCTU nomeLleHns CO 0 — Pa3oMkHyT,
1 — 3amkHyT

ib_AvCH 2005 5125 bool R DI6 - [JaTumk 3arazoBaHHOCTM nomeLyeHns CH 0 — Pa3oMkHyT,
1 — 3amkHyT

ib_Gas_LS 2006 512.6 bool R DI7 - NonoxeHue ra3oBoro knanaHa 0 — Pa3oMkHyT,
1 — 3amkHyT

PRM_AV 200 512 word R LOuckpeTHble BbixoAbl MTPM-1 (o6wekoTenbHble aBapum) BbutoBasi macka Bbixogos [NPM

ob_AvFire 2008 512.8 bool R DO1 - Bkntountb namny «loxap» 0 — Pa3oMkHyT,
1 — 3amkHyT

ob_AvBreakin 2009 512.9 bool R DO2 - Bkntountb namny «Banom» 0 — PasomkHyT,
1 — 3amkHyT

ob_AvPf 2001 512.10 bool R DO3 - BkntounTtb namny «ABapusi 4aBreHns razay» 0 — Pa3oMkHyT,
1 — 3amkHyT

ob_AvPwd 200B 512.11 bool R DO4 - BkntounTtb namny «ABapusi 4aBneHust TennoHocutens” 0 — Pa3oMkHyT,
1 — 3amKHyT

ob_AvCO 200C 512.12 bool R DOS5 - Bkntountb namny «3arasoBaHHocTb CO» 0 — Pa3oMKHyT,
1 — 3amkHyT

ob_AvCH 200D 512.13 bool R DO6 - Bkntountb namny «3arazoBaHHOCTb CH» 0 — Pa3oMkHyT,
1 — 3amkHyT

AHanorosble BxoAbl npubopa

ia_Twd 20D 525 real R Al1 - Temnepatypa nogaun B 06LLEM KONMEKTope o

ia_Twr 20F 527 real R Al2 - Temnepatypa obpaTtku B obLLeM KonnekTope >

ia_Pwd 211 529 real R Al3 - [laBneHve nogaym B 06LLEM KONNEKTope **

ia_Tfg 213 531 real R Al4 - TemnepaTypa yXo4sLmxX rasoB >

Tun cxembl

mode_Burn 215 533 word RwW Twn ropenku 0 —Mog,
1-1cryn,
2-2ctyn,
3-3cTyn

mode_Trw_Reg 216 534 word RW PerynupoBaHue TeMnepartypbl 06paTHOro TEMNOHOCUTENS 0 —Her,
1 - HacPeu,
2 - K3P

PerynupoBaHue (KOTNOBOW KOHTYP)
ua_Burn_deltaOn 21D 541 word RW [enbTa BKMYeHUs kotna -40...0
ua_Twd_SP_shift 21E 542 real RW Koppekuusi yctaBku ansi pabotbl B kackage -10...10
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MpogomkeHue Tabnuubl 12.1

Kop napameTpa Peructp | Peructp Tun DocTyn WUmsa nepemeHHOM 3HaveHus
(HEX) (DEC)
HacTpoiiku ctyneH4yaTou ropenku
ua_Twd_HWL 221 545 word RW BepxHsasi paboyas rpaHvua TemnepaTypbl nogayn B o6LLeM Konmnekrope 0...500
ua_Twd_LWL 222 546 word RwW HwxHss paboyas rpaHuua TeMnepaTypbl nofayn B 06Lwem Konnektope 0...500
ut_Integ_Up 223 547 word RwW TemnepaTypHO-BPEMEHHOWN MHTErpan Ha NoAKIYEeHME CTYNEeHN B 06LLEM KONEKTope 0...9999
ut_Integ_Dw 224 548 word RW TemnepaTypHO-BPEMEHHOWN MHTErpasn Ha OTKIIoYeHMe CTyneHn B obLuem Konnektope 0...9999
ut_Stab_Up 225 549 word RwW Bpems ctabunmaaumm nocne Nogknio4eHnst CTyneHn B obLLem Konnektope 0...1800
ut_Stab_Dw 226 550 word RW Bpemsi ctabunusauum nocne oTkIoYEHUsI CTYMNeHN B 06LLEM KomnnekTope 0...1800
HacTtpowku moaynupyemou ropenku
ua_Twd 227 551 word RW YcTtaBka Temnepatypbl nogayv (Mog) 0...500
ua_Twd_DZ 228 552 real RwW 30Ha He4YyBCTBUTENbHOCTU (MK TUCTEpe3nc) TeMnepaTypbl Nogayn 0..9
ua_PID_Kp 22A 554 real RW Koadpdpmument MU Kn obLiero konnektopa 0...9999
ua_PID_Ti 22C 556 word RwW Koadpdpuument MNUL Tu obuiero konnektopa 0...9999
ua_PID_Td 22D 557 word RwW Koadppmument MU Ta obLiero konnektopa 0...9999
ua_Pwr_On 22E 558 word RwW MwHMManbHast MOLLHOCTb roOpeHus 0...50
ua_Twd_HAL 27C 636 word RW OnacHo Bbicokasi Temneparypa nogayv B obLleM KonnekTope 60...500
ua_Twd_HAL_2 27D 637 word RW ABapuIHO BbICOKasi Temneparypa nogayv B obLiem Komnnekrope 60...500
ua_Pwd_LAL_2 27E 638 real RW MuHumansHoe paboyee (aBapuiiHoe) AaBneHne 0...100
ua_Pwd_HAL_2 280 640 real RW MakcmmanbsHoe paboyee (aBapuiiHoe) AaBneHne 0...100
avPwdDelay(s) 282 642 word RW 3apepkka mkcaumm aBapum No AaBnexHuto, ¢ 0...180
uaTwdFreeze 283 643 word RW YcTaBka 3amep3aHusi 0...180
uaFreezeZonePt1 284 644 real RW 30Ha 3amep3aHus, Todka 1 -80...0
uaFreezeZonePt2 286 646 real RW 30Ha 3amep3aHus, Todka 2 -80...0
PerynupoBaHue To6p (K3P)
ut_PR_StepFull(s) 28A 650 word RW Bpems xoga K3P (nonHoe) 10...500
ut_PR_StepMin(s) 28B 651 real RW Bpewms xopa K3P (MMHMManbHoe) 0,3...100
ua_PR_PID_Kp 28D 653 real RW MA Kn (koHTyp obpaTtku) 0...9999
ua_PR_PID_Ti 28F 655 word RW M4 Tn (koHTyp obpaTkn) 0...9999
ua_PR PID_Td 290 656 word RW MWA Ta (koHTyp obpaTtku) 0...9999
Hacochl koTnoBble
net_mode_PB_1 291 657 word RW Crartyc kotnoBoro Hacoca Ne1 0 — OTkn,
1 — OcHoBHOW,
2 — PesepB
net_mode_PB_2 292 658 word RW Cratyc kotnoBoro Hacoca Ne2 0 — OTkn,
1 — OcHoBHOW,
2 — Peseps

PerynupoBaHue Temnepatypbl o6paTHoi Boabl (Hacoc)
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MpogomkeHue Tabnuubl 12.1

Kop napameTpa Peructp | Peructp Tun DocTyn WUmsa nepemeHHOM 3HaveHus
(HEX) (DEC)
ua_Twr_Shift 299 665 word RwW CaBur ycTaBku TemnepaTtypbl 06paTkm OTHOCMTENbLHO TemnepaTtypbl nogaymn 0..20
Iv_Twr_HDZ 29A 666 real RW I'mctepesnc UI 3oHa HewyBCTBUTENBHOCTY TeMnepaTypbl 0bpaTku 0...20
ua_Twr_Limit 29C 668 word RW MuHuMManbsHo gonycTuMas yctaBka TeMmnepatypbl 06paTkv B 06LweM KonnekTope 0...100
code_Error_1 2C6 710 word R Kop aBapumn 1 BuToBasi macka aBapui
Av_Burn_1 2C60 710.0 bool R ABapus ropenku Ne1 0 — Hopwma,
1 — Aapwus
Av_Twd_HAL 2C65 710.5 bool R Meperpes (npenynpexaeHve) 0 — Hopwma,
1 — ABapus
Av_Twd_HAL_2 2C66 710.6 bool R Meperpes (aBapus) 0 — Hopma,
1 — ABapus
vi_Av3Res 2C67 710.7 bool R TpexkpaTHbI neperpes 0 — Hopma,
1 — ABapus
Av_Mod 2C6D 710.13 bool R Hert ceaau c NPM (cnot 1) 0 — Hopma,
1 — ABapus
code_Error_2 2C7 71 word R Kon aBapum 2 butoBasi macka aBapui
Av_Fire 2C70 711.0 bool R CpaboTan gatyuk noxapa 0 — Hopwma,
1 — ABapus
Av_Breakin 2C71 7111 bool R Cpabotan gatuvk B3fioma 0 — Hopwma,
1 — ABapus
Av_Pf HAL 2C72 711.2 bool R [aBneHune rasa Benvko 0 — Hopwma,
1 — ABapus
Av_Pf LAL 2C73 711.3 bool R HaeneHue raza mano 0 — Hopwma,
1 — ABapus
Av_CO 2C74 711.4 bool R Cpabotan gatyumk 3arazoBaHHocTn CO 0 — Hopwma,
1 — ABapus
Av_CH 2C75 711.5 bool R Cpabotan gatyuk 3arazoBaHHoctn CH 0 — Hopwma,
1 — ABapus
Av_Twd_sens 2C76 711.6 bool R O6pbiB gatyuka Al1 (TemnepaTtypa nogayu B 06LLEM KONMEKTOPE) 0 — Hopwma,
1 — ABapus
Av_Twr_sens 2C77 711.7 bool R O6pbIB gatuuka Al2 (obpaTka B 0bLueMm KonnekTope) 0 — Hopwma,
1 — ABapwus
Av_Pwd_sens 2C78 711.8 bool R O6pbiB gatuunka Al3 (gaBneHune BoAbl B 06LLEM KOMMEKTOPE) 0 — Hopwma,
1 - ABapwusa
Av_Tfg_Sens 2C79 711.9 bool R O6pbiB gatyuka Al4 (TemnepaTtypa yxogsiLmx rasos) 0 — Hopwma,
1 — ABapus
Av_PB_1 2C7A 711.10 bool R HewncnpaseH kotnosow Hacoc Ne 1 nepsoro koTna 0 — Hopwma,
1 — ABapus
Av_PB_2 2C7B 711.11 bool R HewncnpaseH kotrnosow Hacoc Ne 2 nepsoro kotna 0 — Hopwma,
1 — ABapus
Av_NoPB 2C7C 711.12 bool R HeT pabounx KOTNOBbLIX HACOCOB NEPBOrO KOHTYpa 0 — Hopwma,
1 — ABapus
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MpogomkeHue Tabnuubl 12.1

Kop napameTpa

Pernctp
(HEX)

Pernctp
(DEC)

Tun

DocTyn

WUmsa nepemeHHOM

3HayeHunsa

code_Error_3

2C8

712

word

Kop aBapum 3

BuToBasi macka aBapui

Av_Rar

2C80

712.0

bool

[asneHune He B HOpMe B NEPBOM KOHTYpe (,D,VICerTHbIVI OaTtymK ,u,aBneva)

0 — Hopwma,
1 — ABapus

Av_Pwd_HAL_2

2C82

712.2

bool

[asneHune TennoHocuTeNs BENUKO (aHaJ‘IOI’OBbIVI AaTynKk ,anneva)

0 — Hopwma,
1 — Asapus

Av_Pwd_LAL 2

2C83

712.3

bool

[laBneHne TennoHocuTens Mano (aHanoroBbIv AaTyYvK AaBMEHUS)

0 — Hopwma,
1 — ABapwus

Av_LostConn

2C84

712.4

bool

HeT cBA3M ¢ kackafgHbIM KOHTPOMIEPOM

0 — Hopwma,
1 - Aapwusa

Av_FS

2C86

712.6

bool

HeT npoToka Yepes nepsblit KOTenN

0 — Hopwma,
1 — ABapus

av_Butt

2C8A

712.10

bool

ABapuiHas KHornka

0 — Hopwma,
1 — ABapus

code_Error_4

2C9

713

word

Kop aBapum 4

ButoBas macka aBapwuii

Av_Tfg_HAL

2C9F

713.15

bool

Meperpes TeMmnepaTtypbl yXoodawmnx rasoB

0 — Hopwma,
1 — ABapus

OnepaTuBHble NapameTpbl

code_Sys 1

2D0

720

word

TekylLiee COCTOSIHWE KOTII0OBOTO KOHTYpa

0 — OTkn,

1 — OxnpaHue,

2 —Tect*,

3 — Peseps,

4 — 3anyck Hacoca*,
5 — Po3xur,

6 — CoH*,

7 — XonoaHbIv nyck,
8 — CtyneHb 1,

9 - CryneHb 2,

10 — CtyneHb 3,

11 — Pabora (mopn),
12 — ABapuis,

13 — HeT cBsi3u,

14 — 3amep3

code_Burn

2D1

721

word

TekyLee cocTosiHMe kotna Ne1

0 — Otkn,

1 — Oxnpgaxwue,

2 —TecT*,

3 — Peseps,

4 — 3anyck Hacoca*,
5 — Po3xur,

6 — CoH*,

7 — XonoaHbIv Myck,
8 — CtyneHb 1,

9 — CryneHsb 2,

10 — CtyneHb 3,

11 — Pabora (mopg),
12 — ABapuis,

13 — HeT cBs3u,

14 — 3ameps
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12 Cemesoli uHmepelic

MpogomkeHue Tabnuubl 12.1

Kop napameTpa Peructp | Peructp Tun DocTyn WUmsa nepemeHHOM 3HaveHus
(HEX) (DEC)

oa_Burn_Pwr_1 2D5 725 word R MpounssoguTensHOCcTb KoTna Net 0...3mnn 0...100
net_lv_Twd_cor 2E3 739 word R TekyLuas ycraBka TemnepaTypbl nogayn B o6Lem Konnekrope 0...500
ua_Twr 2E4 740 real R Tekyluas ycTaBka TeMneparypbl 06paTkv B 06LEM KOMneKkTope 0...100
net_Iv_Twd_LWL 2E6 742 word R TekyLlee 3HaYEHNE HWXKHEN rpaHnLbl perynupoBaHnst Tnog B obLleM KonnekTope 0...500
net_lv_Twd_HWL 2E7 743 word R TekylLiee 3Ha4YeHne BEpXHeN rpaHuLbl perynnpoeanus Trnof B obLwemM konnekTope 0...500
oa_Twr_Pwr 2EC 748 word R PacuyeTHoe nonoxeHve knanaHa perynuposaHus Tobp 0...100
oa_BurnPwr 2F1 753 word R BbixogHas MoLLHOCTb ropenku (ans Mogynupyemoi), % 0...100
code_Sys 2 2F2 754 word R Kop cocTosiHus cuctemsi 1 ButoBasi macka
cmd_Start 2F20 754.0 bool R MepeknioyeHuns pexxumon Ctapt/Cton 0 - Cron,

1—Crapt
ub_Is_PB 2F21 7541 bool R Hanuuue B cucteme KOoTnoBbIX HACOCOB 0 - Her,

1-Ectb
mode_PB_Off 2F22 754.2 bool R BbiGpaHHbIN pexyM OTKMYEHMS KOTNOBbIX HACOCOB 0 — Beiber,

1-Tlo Tnp
ub_Is_Pwd 2F23 754.3 bool R Hanuune koHTpoNs AaBneHns TennoHocMTens 0 —Her,

1-Ectb
ub_Is_AvCheck 2F24 754.4 bool R Hanuuue B cucteme o6LLEKOTENBHBIX aBapuit 0 — Her,

1-Ectb
Iv_ColdStart 2F25 754.5 bool R [MporpeB koTna nocne 3anycka 0 — Hopwma,

1 — XonogHblIn nyck
net_RCtrl 2F26 754.6 bool R Tun ynpaenexus 0 — MecTHoe,

1 — BHewHee
ub_is_Tao 2F2A 754 .1 bool R [Morogo3aBncnMMocTb Kackaa 0 —Her,

1-[Ha
ua_Tfg_HAL 2F2D 754.13 bool R Hanuuune KoHTpoNs TemnepaTtypbl yXOAALUMX ra3oB 0 —Her,

1-D0a
net_code_Sys 3 2F3 755 word R Kop cocTosiHus cuctembl 2 butoBasi macka
mode_Sleep 2F30 755 bool R YaepxaHne MMHUManbHON MOLLHOCTY BeAyLLero KoTna 0 — Her,

1-D0a
is_av_Mod 2F34 755.4 bool R ABapuvinHas ctpaTteruns 0 —Her,

1-D0a
cmd_1 2F8 760 word w KomaHpgHoe cnoBo 1 BuTtoBasi Macka komaHf
net_Start 2F80 760.0 bool W Mepentn B pexxum «Ctapt» 0 —Her,

1-[Ha
net_ResetAv 2F82 760.2 bool w C6poc aBapui 0 —Her,

1-D0a
ub_Is PB_ON 2F83 760.3 bool W Hannuune kotnoBbix HacocoB — Bkn 0 —Her,

1-0a
mode_PB_Off 2F84 760.4 bool W Pexuvm oTKnoYeHns KOTroBbIX HACoCoB - Trp 0 —Her,

1-0a
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12 Cemesoli uHmepelic

MpogomkeHue Tabnuubl 12.1

Kop napameTpa Peructp | Peructp Tun DocTyn WUmsa nepemeHHOM 3HaveHus
(HEX) (DEC)
mode_Sleep_ON 2F85 760.5 bool W YaepxaHue MMHMMarnbHOM MOLLHOCTM — Bkn 0 —Her,
1-D0a
ub_Is_Pwd_ON 2F87 760.7 bool w KoHTpornb AaBneHus TennoHocuTens - Bkn 0 —Her,
1-D0a
ub_Is_AvCheck_ON 2F88 760.8 bool w KoHTpornb obLekoTenbHbIX aBapuii - Bkn 0 —Her,
1-[Ha
cmd_2 2F9 761 word w KomaHgHoe cnoBo 2 BbuTtoBasi Macka komaHg
net_Start 2F90 761.0 bool W MepeiiTn B pexxum «CTon» 0 —Her,
1-0a
ub_Is PB_OFF 2F93 761.3 bool W Hannuune koTnoBbIx HACcocoB — BbIkn 0 —Her,
1-0a
mode_PB_Off 2F94 761.4 bool w Pexum oTknoYeHns KOTnoBbIX HAacocoB - Beiber 0 —Her,
1-[Ha
mode_Sleep_OFF 2F95 761.5 bool w YaepxaHne MUHUManNbHOM MOLLHOCTY - Bbikn 0 —Her,
1-[Ha
ub_Is_Pwd_OFF 2F97 761.7 bool w KoHTponb gaenexHus tTennoHocutens - Boikn 0 —Her,
1-[0a
ub_Is_AvCheck OFF |2F98 761.8 bool w KoHTpornb o6LuekoTenbHbIX aBapuii - Bbikn 0 — Her,
1-D0a

III NMPUMEYAHUE

* 3HayeHusa napaMeTpoB B OnpeaeneHHbIX KOHUrypaumsx unmn pexmmax cuctemel.
** B 3aBMCMMOCTM OT BbIOPAHHOIO TMNa AaTunka AManas3oH M3MepeHNs MOXET MEHATLCS, AN TeMnepaTypHbIX 4aTYMKOB CM. Tabnuuy 2.1. [ina gatyvka gaBneHus
AvianasoH 3MepeHns 3aBUCUT OT 3adaHHbIX rpaHu, npeobpasoBaHus, cMm. Tabnuuy 10.1.
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13 TexHuyeckoe obcnyxugaHue

13 TexHu4eckoe 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;

* O4YMCTKa Kopnyca, KneMMHbIX KOroAoK OT Nbifk, rpA3n 1 NOCTOPOHHUX
npeaveTos;

* npoBepka kpenneHusa Ha DIN-peike;
* rpoBepKa KayecTBa NOAKMIYEHUS BHELUHUX CBA3EN.

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

14 MapkupoBKa
Ha kopnyc npnbopa HaHeCeHb!:
* ycrnoBHoe 0603Ha4eHue npnbopa;
* TOBapHbI 3HAK NPEANPUATUSA-U3FOTOBUTENS;
* cTeneHb 3awmThl kopnyca no NOCT 14254;
* PO NUTAIOLLENO TOKA MU HanpsbkeHWe NuTaHus;
* QR-kopg;
* noTpebrnsemMasl MOLLHOCTb;

* MapKMpoBKa Kracca 3aluTbl OT MOPaKEHUS 3NEKTPUYECKUM TOKOM Mo
MOCT IEC 61131-2-2012;

* e[dVHbI 3HaK obpaLLeHUst NPoAYKLUMKU Ha pbiHke EBpasuiickoro
3KOHOMWYECKOTO COH033;

¢ CTpaHa-n3roToBuUTEsb,

* 3aBoACKoW HoMep Npubopa, MecsiL, U rof, U3roTOBMEHMS.
Ha notpebutenbckyto Tapy HaHECEHbI:

* HaMMeHOBaHMWe U ycrioBHoe 0603HaveHne Npnbopa;

* TOBapHbI 3HAK NPEANPUATUS-U3rOTOBUTENS;

* MOMTOBbIN agpec oduca U3roToBUTENS;

*  LUTPUX-KOL;

* e[ HbI 3HaK obpaLLeHMs NpoayKLMK Ha pbiHke EBpasunckoro
3KOHOMMYECKOro COH3a;

¢ CTpaHa-n3rotToBuTEsb,
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* 3aBOACKOM HOMeED;
* [AaTa ynakoBKW.

15 YnakoBKa

YnakoBka npubopa npousBoguTcss B cootBerctBuM ¢ [OCT 23088-80 B
NoTPebUTENbCKYHO Tapy, BbINMOSIHEHHYO U3 KOPOBOYHOro KapToHa Mo
FOCT 7933-89.

YnakoBka npubopa npu nepecobinke noyton nponssogutcs no NOCT 9181-74.

16 KomnnekTtHocCTb

HanmeHoBaHue KonuuectBo
KoHTtponnep* 1wt
PykoBoacTBO No akcnnyaTauum 1 aka.
MacnopT n MapaHTUHLIN TanoH 1 9K3.
KoMnneKT KnemMmHbIX coeguHUTenemn 1K1

* VlcnonHeHne B COOTBETCTBUN C 3aKa30M.

NMPUMEYAHUE
M3rotosuTenb ocTaBnseT 3a cobon NpaBo BHECEHUS JOMOSHEHUIA B
KOMMMEKTHOCTb npubopa.

17 TpaHcnopTupoBaHue U XpaHeHue

MprGop AOMKEH TPaHCMOPTMPOBATLCA B 3aKpbITOM TpaHcrnopTe noboro BMaa,
KpOMe MNacCakMpCKOro BO3OYLIHOMO cydHa. B TpaHcnopTHbIX cpedcTBax Tapa
[OIMKHa KpenuTbCA COrMacHO npasBunam, AeCTBYIOLMM Ha COOTBETCTBYIOLLIMX
BMAax TpaHcropTa.

YcnoBus TpaHCNOpPTMPOBaHMA — MNpU TeMnepaType OKpyXarwLlero Bosgyxa OT
MuHyc 25 go nntoc 55 °C ¢ cobniogeHnem Mep 3almThl OT yOapoB 1 BUOpaunii.

Mpubop cnegyeTr nepeBO3WUTb B TPaAHCMOPTHOW Tape MOWTY4YHO wnu B
KOHTENHepax.

XpaHuTb Npubopbl criedyeT Ha CcTennaxax B WHOMBUAyanbHOW YMaKOBKE WM
TPaAHCMOPTHOW Tape B 3aKPbITbIX OTAMMMBaeMbIX NMOMELLEHUSIX NpU TemnepaTtype
Bo3ayxa oT nmoc 5 go nmoc 40 °C 1 OTHOCUMTENbLHOM BMA&XHOCTWU BO3gyXa He
6onee 80 %. B Bo3gyxe nomelleHW [AOMXKHbI OTCYTCTBOBaTb KUCMOTHbIE,
LLIeNOYHbIe 1 OpYrne arpeccuBHbIE NMPUMECH.

MprGop crneayeT XpaHUTb Ha CTennaxax.



18 MNapaHmultiHble obsi3amernibcmea

18 MNapaHTUWHbIE obsi3aTenbCcTBa

MarotoBuTenb rapaHTMpyeT COOTBETCTBME MpuGopa TpeGoBaHuaM TY npu
cobnogeHnn yCroBuid SKCnIyaTaumm, TPaHCNIOPTUPOBAHNUS, XpaHeHVs! U MOHTaxa.

[apaHTUiAHBIN cpok akcnnyaTtauun — 10 neT co AHA npogaxu.

B cnyyae Bbixoga npubopa M3 CTpoA B TeYeHUe rapaHTUMHOMO cpoka npu
cobnogeHnn ycnoBui aKkcnnyaTauum, TPaHCNOPTUPOBaHUS, XpPaHEHNS U MOHTaxa
npeanpuaTue-n3rotosutenb obasyeTca ocywecTBuTb ero 6ecnnaTHbIi PEMOHT
UNN 3aMeHy.

Mopsigok Nnepedayn NpuGopa B PEMOHT COAEPXKUTCS B NacrnopTe U B rapaHTUMHOM
TaroHe.
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Hacmpolika epemeHu u damsi

MpunoxeHune A. HacTponka BpeMeHu 1 patbl

CTapToBblil 9KpaH

3 cek
3 CSKT ¢

CuctemMHoe MEHI0
->[Tpubop

EsC [oK]

[pnbop
->Bepcus

EsC [ ok]

fata  J0MMMIT
Bpema  Y4:MM.CC

PucyHok A.1 — Cxema gocTyna K MeHI0 HACTPOWKU BPEMEHU U AaThbl

BHUMAHUE
A Yacel pearibHOro BpeMeHun HactpamBaroTCA Ha 3aBoe BO BpeMsA N3rotoBrieHNA rlpM6opa. Ecnn napamMeTpbl aTtbl U BpEMEHU HE COOTBETCTBYIOT pealibHOMY
3Ha4YeHuo, TO UX crnegyeT OTKOPPEKTUpOBaTh.

B |'|p|/|60p BCTPOEHbl 3HEProHe3aBMCMMbIE HYaCbl pealfibHOro BpeMeHN. I'Ile6op 6YD,6T nogaepXxuBartb BpeMd 1 aaTty B Criyd4ae OTKIMHo4YeHUA OCHOBHOIO NUTaHUA.

B CucteMHOM MeHI0 MOXHO NPOCMOTPETL U pefaKTupoBaTb TEKyLUME ATy U BpEMA.
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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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MuTanue

KOHTponnepa

lopenka
[L]=IN]  [71]T2]s3]B4]
K3
K1
K2
~220 B¢
Mutanne ropenku
e— & -IN KTP-121
24B ~220B
— & +L
06,1
V2 o -
| K Ton |-
DI3

PucyHok B.3 — NMpumep noakntovyeHUs CUrHaNoB ropesiku K npubopy

Fopenka ELCO G04.430 DUO
[L[x[n]  [11]72]s3]B4| [24]22] [B5|T6]T7]TS8]
Ké | |
K1 | Ges k2
K3
Pﬁ
N :
1\:\ 4
F1[4 -N KTP-121-01.10 [poq | _|
+L —— 4
D02| L[
K3 06w.1
N L
PN TR
= — 4
D3 D04 \__QD__.
K1
po7 /—_—D'-
—H
D08 [\ ]
s

PucyHok B.4 - Npumep nogknioveHuns aByxcrtyneH4yartom ropenku ELCO
G04.430 DUO k KTP-121.01.10



lNpumepsbl NodKNHeHUS

lopenka Weishaupt WG30
X6 X7

[L[Z[n]  [m1[r2]s3[Be] B3| 16 [17]T8
T
U LK8 K2[ (ks
K1

K4
L
N
-N KTP-121.01.10 |poq /|
+L — ¢
D02| LI
0611
K4 - K2
S L pos| L H
DI2 | -
ﬁ; DI3 DO4 L__| |.<
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

Ll n] [L] [NTs3]rs] [t1]30]r2] [r6]t8[ro[ri1
' T

! [] PS K2 ‘ K4
! I K1 K3
| TS
= )
L N
L
N T~
F1 N _| KTP-121.01.10 [po+| /|
+L —— $
DO2| L[]
" 061
——b1_ - DO3 |/ @D"
D2 — |
D5 - pos|\ ¥4
LI 'y
I _D_
+_
L

PucyHok B.6 — NMpumep noaknioyeHns TpexctyneHyarTomn ropenku Riello

PRESS 300 T/N ECO k KTP-121.01.10



lNocnedosamesibHOCMb 3ariycka Komrna

MpunoxeHue I. MocnegoBaTenbHOCTb 3anycka KoTna

DI7
| Haara k+orka Ctapt [
DO5 t
DO6 | 3anyck KOTNOBOrO Hacoca | -
DISA o __ t
1 OxwpaHve nepenaga Ha HK | PDS koTrnoBbIx Hacocos | -
t
DI
1 Oxupgarvie npoToka | FS (Mpotok) L
't
T PaspelueHie paboTsl koTna | R
t
DO7 |
| 3anpoc Ha pos3xur ropenkit | R
Tnp 4 | | t
Tnp min —————B--ﬁ_:.—————______
I >
! t
o2
| OxwpaHve posxura (B4)| MonreepxaeHue poxura (B4) | N
D02 | t
| MpuHyauTENbHaS peqmpkynﬂqvm| Pewypkynauus
| Mo BpeMeHy Unn Temnepatype "
DO3 p paryp |
DO4 XomogHblit fyck | Perynmposarie |
t
o4 L
! OxupaHue Tsrm I PaspexeHue

™

PucyHok 1 — [lnarpaMmma 3anycka KoTna co CTyneH4aTomn ropenkoun
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lNocnedosamesibHOCMb 3ariycka Komrna

DI7
T [ Haxata kHorka Ctapt |
DO5 E
DOGT [ 3aycK KOTMOBOrO Hacoca |
t
DI3 Y
T :O)KI/I)J,aHVIe nepenapa Ha HKI PDS koTtnoBbIx Hacocos | N
t
D6 A _
1 OxXvaaHvie mpoToka | FS (MpoTok) |
't
T Pas3pelLLeHve paboTbi KoTna [
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