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YkasaHusi o 6630ﬂaCHOMy rnpumMeHeHuro

YKkazaHuA no 6e3onacHOMy NPUMEHEHUIo

B paHHOM pykoBOACTBE NPUMEHAKTCA crieaywne npeaynpexgeHua:

A OMACHOCTb

KntoueBoe cnoso OMNACHOCTb ncnonb3yeTtcs 4ns npegynpexaeHus
0 HEMOCPEACTBEHHOM Yrpo3e 300poBbio. Bo3aMOXxHbIE NocrneacTBusa MoryT
BKIOYATb B CE0S CMEPTh, MOCTOSIHHYIO UMW ANUTENBbHYIO
HeTpPyA0CnocoBbHOCTb.

NPEQYNPEXOEHUE

KntoueBoe cnoso MNMPEAYMNPEXOEHWE ncnonbayetcs, 4Tobbl
npegynpeauTb O NOBPEXAEHUN UMYLLECTBA U YCTPOMCTB. Bo3aMOXHbIE
nocreacTBusA MOryT BKIOYaTh B ce0s1 NOBpEXAEeHUS MMYLLIECTBA,
HanpumMep, npnbopa uUnu NOAKIHYEHHbIX K HEMY YCTPOMNCTB.

O

BHUMAHUE
A KntoueBoe cnoso BHUMAHWE ucnonb3yertcs, 4tobbl npegynpeauTs
0 MOTeHUMarnbHO onacHon cuTyauun. BoamoxHble nocneacTams MoryT
BKItoYaTh B cebs He3HaunUTENbHbIE TPABMbI.

NMPUMEYAHUE
II' KntoueBoe cnoso NMPUMEYAHWUE ucnonbsyetcsa ang 4ONONHEHWS,
YTOYHEHMS!, TONKOBaHMS1 OCHOBHOIO TEKCTa pasaena/nogpasgena mn/unm
NOSICHEHMS cneumndmryecknx acnekToB paboTbl C Mpubopom.

OTKa3 OT OTBETCTBEHHOCTU

Hun npu kakux obcroatenscteax OO0 «[NpomnssogcteeHHoe o6beanHeHne OBEH»
N ero KOHTpareHTbl He OyayT HECTU OPUAMYECKYHO OTBETCTBEHHOCTb W He OyayT
npu3HaBaTtb 3a cobon kakve-nmbo obs3aTenbCTBa B CBA3M C MoObIM yuiepbom,
BO3HMKLLMM B pe3yrnbTaTe YCTaHOBKM UMW MCNOb30BaHMs npubopa ¢ HapyLueHNeM
OeNCTBYOLLEN HOPMATUBHO-TEXHUYECKOWN LOKYMEHTALNN.

Ong nonyyeHus nogpo6Hon uHdopmaumm  cBaxutecb ¢ OO0OO
«MponsBogcTBeHHoe obbeamHeHne OBEH» (KOHTaKTbl nMpuBedeHbl B nacnopTe
npmnbopa) 1 ero KOHTpareHTammu.

Ucnonb3yemble TepMUHbI 1 ab66peBuaTypbl
MBX — MnHuMmaneHoe Bpems xoaa.
XKW — xxnakokpnctannniyeckum MHanKaTop.
MBX — nonHoe Bpems xoaa.
H3 — HopMarnbHO-3aKpbIThIN.

HO — HopmanbHO-OTPbIThIN.

BBepeHune

HacTosilee pykoBOACTBO MO 3SKCnnyaTauum npeaHasHavyeHo AN O3HaKOMMeHUst
obcnyxuBarolero nepcoHana € NpPUHUMNOM  paboThl, MpenBapuUTENbHON
HaCTPOWMKOWN, KOHCTPyKUMeWn, paboTon n TexHuyeckum obcnyxuBaHmem Onoka
aBToMatudeckoro ynpasrneHusa kotnamu KTP-121.x.02.20, B ganbHenwem no
TEKCTY MMEHYEMOIO «KOHTpoONep» nnn «anI60p».

TexobcnyxueaHve  npubopa
cneumanicTamm

MoaknioveHune, perynmpoBka n
npon3BoanTbCA TOJIbKO KBaJ'IVIq)VILI,VIpOBaHHbIMVI
NpoYTeHNA HAaCToALLEero pykosoacTea no aKkcniyartauun.

OOMKHbI
nocne

KoHTponnep KTP-121.x.02.20 BbinyckaeTcs B UCMOTHEHUSIX:

KTP-121.220.02.20 — paboTa B CeT! NepeMeHHOro HanpsiKeHNss C HOMUHANoOM
230 B.

KTP-121.24.02.20 — paboTta B CET! MOCTOSAHHOIO HanNpshKeHUs1 C HOMUHANOM
24 B.



1 HazHayeHue

1 HasHauyeHue

KOHTpOJ'IJ'Iep npegHasHa4dyeH Ona ynpasneHua KackaaomMm U3 OABYX BOJJ,OFpEVIHbIX
KOTIIOB.

NMPUMEYAHUE
IIl [openku Ha KoTnax AoMmKHbl obnagarts:

*  byHKUMEN aBTOMATNYECKOrO PO3XKNra C KOHTPOremM
COOTBETCTBYHOLLMX NApaMeTPOB;
* BHELLUHWM ynpasreHnem no AMCKPETHbIM CUrHanam.

Anroputm npubopa obecneumaert:

* MorogosaBUCUMOE NOAAEPKaHWe 3a4aHHON TeMnepaTypbl Nogayum B
obuwem Tpybonposoae (oanee — temneparypa ceTm);

* KOHTpOSb AaBrneHuA nogauum B obuiem TpyGonpoBoge (aanee —
AaBreHue ceTn);

*  KOHTPOSb COCTOSIHMS KOTIOB M paBHOMEPHOE pacnpeaeneHe BpeMeHm
HapaboTku Mexay HUMM,

*  OucneT4yepu3aLmio BCEX KOHTPONMMPYEMbIX CODLITUI M KOHDUIYPALIMOHHbBIX
napameTpoB.

Mpnbop Bbinyckaetcsa no TY 4218-016-46526536-2016.

0\ CloN
>
[Mpamas
— BOAa
— Koten 1 Koten 2
- _— ——= ObpaTHas
BOAa
<
Al |e (X}
DI | $x2 ®x2 4 ox2
DO *x3 ®x3 ?
= =1
Crapt/Cron AsapuitHbIn ABapusi O6was
C6poc 0CTaHOB

PucyHok 1.1 — O6beKkT ynpaBneHusi

I'Iepequb BXOOHbIX CUTHAI0B:

* Tn— patumk TemnepaTtypbl nogayn Ha obLiem Tpybonposoae;

* Pn— partyvk gaBneHus Bogbl Ha o6Lem Tpybonposogae;

* Ty — AaTyvk TemnepaTypbl HAPYXHOTO BO3AYXa;

+  B4(X) — noateepxaeHne posxura ropenkn Kotna;

*  83(X) — curHan aBapwuu ropenku kotna (HO) unm curHan paspeLuatoLen
uenu kotna (H3)*;

* ABapuiiHbIN OCTaHOB — BHeLLHAs kHonka CtapTt/CTon paboThi;

* CTtapTt/CTton — BHelwHSAS kHornka CtapTt/CTon;

» COpoc — BHeLLHAs KHoMka cbpoca aBapui.

NPUMEYAHUE
IIl * Paspeluarowias uenb — NocrnenoBaTenbHO cobpaHHble B €4MHYI0 Lienb
H3 kOHTaKTbI OT pene gaBneHus B KOTE, pere NpoToka v apyrnx
curHanos. CpabaTtbiBaHMe OAHOro U3 CUrHanoB B Lienu 6rnokupyet paboTty
KoTna.
B cniyyae Heob6xoanMMOCTM BMECTO curHana « ABapust roperkuy MoxHo
MCNonb30BaTh CUrHan paspeluatolen Lenu n3 H3 KOHTakToB.
B kayecTBe NCTOYHUKA CUrHarna aBapMnHOro OCTaHOBa KOTEMbHOMN, MOXET
CNY>XUTb KaK BHELLIHAA KHOMKa aBapun, Tak U CUrHanbl O6LLLeKOTeJ'IbeIX
aBapui («[Noxap», «3arazoBaHHOCTb» U Np.).

I'Iepequb BbIXOQHbIX CUTHaroB.

+ T1T2(X) — komaHa 3anycka NepBow CTYMNeHW Fopesikn KoTna;

» T6T7T8(X) — komaHAa 3anycka BTOPOW CTYMEHW ropernku KoTrna unm
MoaynsaLums;

+ ABapwus obLasa — namna curHanm3auum asapum.



2 TexHu4ecKkue XapakmepucmuKku U yCrioeusd 3Kcristyamauyuu

2 TexHU4YeCKMe XapaKTePUCTUKM U YCNOBUA IKCNIyaTauum

2.1 TexHNn4YeCKMe XxapaKTepUCTUKU

Tabnuua 2.1 — XapakTepucTuku npubopa

MpoaomkeHue Tabnuubl 2.1

HanmeHoBaHue

3HayeHune

KTP-121.220 KTP-121.24

Mpenen ponyckaemon OCHOBHOM NpUBEAEHHOW

+ Pt100/Pt1000: £ 0,5 %;

Mogkntovaemble BXOAHbIE YCTPOWUCTBA

[aTumkm TMNa «Cyxom KOHTaKT»,
KOMMYTaLMOHHbIE YCTPOWCTBA (KOHTaKThI pene,
KHOMOK U T. A.)

HanmeHoBaHMe 3HaueHne NOrpeLLUHOCTU NpY U3MEPEHNUN < 100M: £1.0 %:

KTP-121.220 | KTP-121.24 * 4.20MA:£0,5%

MutaHne [OncKpeTHble BbIXoAbl
HvnanasoH HanpsbkeHUst NUTaHus ( ~94...264 B120/ =19..30B KonnyecTtBo BbIXOAHbIX YCTPOWCTB, TUM 8 a/m pene (HopManbHO-Pa3OMKHYTbIE)
HOMMWHarbHoe
230 B npn 47...63 'y) (HomuHarnbHoe 24 B) KoMMyTUpyemoe HanpshkeHue B Harpyake:
[anbBaHMYeckas pa3ssi3ka Ectb /NS LIeNt NOCTOSHHOTO ToKa, He Gonee 30 B (pe3unctuBHas Harpyska)
SnekTpuyeckas NPOYHOCTb U30MNALMN MeXay 2830 B 1780 B
BXOAOM NUTaHUS U APYTUMU Liensimmn QNS Lenu nepemMeHHoro Toka, He Gonee 250 B (pesucTuBHas Harpyska)
MoTtpebnsemas MoLHOCTb, He Gonee 17 BA 10 Bt [onyctumblii TOK Harpy3sku, He bonee 5 A npv HanpsbxeHun He HGonee 250 B
BCTpOEHHbIN NCTOYHMK NUTaHWSA Ectb — MEPEMEHHOTO TOKa U Cos @ > 0,95,
3 A npu HanpsixeHnn He 6onee 30 B noctosiHHoro
BbixogHOe HanpspkeHne BCTPOEHHOIO NCTOYHMKA 24+3B — TOKa
NnTaHNA NOCTOAHHOTO TOKa FanbBaHUYeckas pa3Bsiska Mpynnosas no 2 pene (1-2; 3-4; 5-6;
Tok Harpy3ku BCTPOEHHOIO UCTOYHMKA NUTaHKS, 100 mA — 7-8)
He bonee
3OnekTpuyeckasi NPOYHOCTb U30NALMM:
OnekTpuyeckasi NPOYHOCTb U30MALMN MEXAY 1780 B — 2830 B
BbIXOA4OM NUTaHWUS 1 APYrMMU LensMm Mexay apyrumm Lensamm
AvckpeTHble BXoALI Mexay rpynnamMmu BbIXogoB 1780 B
Konu4ectso Bxoaos 8 MHaukaums 1 anemMeHTbl ynpaBneHus
HanpsixeHue «normyeckon eanHmLbi» 159...264VB 15...30 B (NOCTOSIHHEIN Tun gucnnes TeKCTOBbIN MOHOXPOMHBIA YKKW C NOACBETKOM,
(NepemeHHBbI ToK) TOK) 2 x 16 CUMBOMOB
ToK «JTorMyeckon eauHULbI» 0,75...1,5 MA 5 MA (npu 30 B) MHamkaTopsl [1Ba CBETOAMOAHBIX NHANKATOPA (KPACHBIA 1
HanpspkeHne «normyeckoro Hynsi» 0...40B —3..+5 3erneHbiii)
KHonku 6 WrT.

Kopnyc

[anbBaHW4Yeckas passsidka

IpynnoBas, no 4 Bxoga (1—4 n 5-8, «obLuit

Tun kopnyca

Ons kpennenus Ha DIN-peliky (35 mm)

[abapuTHble pa3mepbl

123 x 90 x 58 mm

CreneHb 3awmThl kopryca no NOCT 14254-2015 1P20
Macca npubopa, He 6onee (ans Bcex BapnaHTOB 0,6 kr
VCNOIHEHWUI)

CpenHuin cpok Cryxobl 8 net

MUHYC»)
OnekTpuyeckas NPOYHOCTb U3ONSALMU:
mexay rpynnamu BXonoB 1780 B
mexay Apyrumuy Lensimm 28308
AHanorosble Bxoabl
Konnyectso BXxodoB 4
Bpewmsi onpoca Bxonos 10 mc

Tvn n3amepsieMbIxX CMrHanoBs

850 °C);
C);

* 4..20 mMA

« Pt1000/Pt100: a = 0,00385 1/°C (-200...+

* 100M: a=0,00426 1/°C (-180...+200 °




3 Mepbi 6e3onacHocmu

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

* 3aKkpbiTble B3pbiBOOE30ONACHbBIE NOMELLEHMS 6e3 arpecCuBHbIX MapoB U
rasos;

* Temmnepartypa oKkpyxatoLlero Bo3gyxa ot muHyc 20 go +55 °C;

* BEpXHWUI npegen OTHOCUTENbHOM BNaXXHOCTK Bo3ayxa: He 6onee 80 % npwu
+25 °C 1 bonee HU3KMX TeMnepaTtypax 06e3 KoHAeHcauuy Braru;

* [onycTuMas crteneHb 3arpsa3HeHnst 1 (HecyLwecTBEeHHbIE 3arpa3HEHNs Unm
Hannume TONbKO CYXMX HEMPOBOOALLNX 3arpA3HEHUN);

* atmocdepHoe gasneHue ot 84 go 106,7 klMa.

[lo yCcTOMYMBOCTM K KNMMaTUYECKMM BO3OENCTBUAM BO BpeMs 3Kchnyatauum
npnbop cooTBeTCTBYET rpynne ncnonHeHunsa B4 no NOCT P 52931-2008.

Mo yCcTOMYMBOCTM K MEXaHU4eCKMM BO3LOENCTBUAM BO BpeMs JKcnnyaTtauum
npubop cootBeTcTBYET rpynne ncrnonHexdusa N1 no FOCT P 52931-2008 (4actoTa
Bnbpaumm ot 10 go 55 'u).

Mo ycTonumMBOCTU K BO3OENCTBMIO aTMOCHEPHOro AaBneHns Npnubop OTHOCUTCS K
rpynne P1 no FOCT P 52931-2008.

Mpubop oTBevaeT TpeboBaHMSM MO YCTOMYMBOCTM K BO3OEWCTBMIO MOMEX B
cootBetcTBuM ¢ FOCT 30804.6.2—2013.

Mo ypoBHIO M3ny4yeHusi paguonomex (MOMEXo3Muccumn) npubop COOTBETCTBYET
FOCT 30805.22-2013 (ans npnbopos knacca A).

MpnGop YCTOMUYMB K NpepbiBaHWUAM, MPOBasiaM 1 BbiIGpocaM HanpsiKeHWs NUTaHns:

e [ANd NepemMeHHOro Toka B COOTBETCTBMU C TpeboBaHUsMU
FOCT 30804.4.11-2013 (cTeneHb xecTkocTn PS2);

* [518 NOCTOSIHHOIO TOKa B COOTBETCTBUM C TPeBOoBaHNAMM
FOCT IEC 61131-2-2012 — AnnTensbHOCTb NPepbIBaHUSA HaNpPsXXeHUs
nuTaHusa 4o 10 MC BKITHOYMTENBHO, ANUTENBHOCTL MHTepBana oT 1 cu
Gonee.

3 Mepbl 6e3onacHocTH

Mo cnocoBy 3awnTbl 06CNYyXMBAOLLErO NepcoHana OT NOPAXKEHUA SNEKTPUIECKUM
TOKOM, Npnbop oTHocuTcs K knaccy |l TOCT IEC 61131-2-2012.

Bo Bpemsa akcnnyaTauumu, TeXHUYECKOro obCcnyxumBaHUS M noBepku npubopa
cnepyet cobnopgate Tpeboanns TOCT 12.3.019- 80, «[lpaBun akcnnyatauuu
3NEKTPOYCTaHOBOK NoTpebutenen» n «lpaBun oxpaHbl Tpyga Npy SKChnyatauumn
3NEKTPOYCTaHOBOK NOTpebuteneny.

JTioOble nogkntoveHus kK npubopy 1 paboTbl NO €ro TEXHNYECKOMY 0BCIY>XNMBAHUIO
NPOM3BOANTb TOMbKO MPU OTKMKOYEHHOM MNUTaHMU MNpubopa M MOAKMOYEHHbIX K
HeMy yCTPOWCTB.

4 lMocnepoBaTtenbHOCTbL BBOAA B IKCNsyaTauuio
,D,J'IFl BBOAa B 3KCnnyatauuo cnenyert:

1. CwmoHTMpoBaTh Npubop (cM. pasgen 5.1) u NogKYNTbL BXOAHbIE/
BbIXOAHbIe Lienu (cM. pasaen 5.2).

2. HacTtpouTb napametpsbl:

* ropenok un paboTbl KOTNOB B kKackage (cM. pasgen 8.12);
e YCTaBOK perynupoBaHusi (cM. pasgen 8.2);

* 3aWwuTbl KOTnoB (cMm. pasgen 8.11);

* partymkoB (cM. pasgen 8.1).

3. [poBepuTb NPaBUIbHOCTb NOAKITIOYEHNS UCNONHUTENbHBIX MEXaHNU3MOB
1 gaTyukoB (CM. pasgen 7.5).

4. 3anyctuTb yCTaHOBKY. [IpoBepuTb coobLLeHnst 06 aBapusix (CM.
pasaen 8.10).



5 MoHmaxx u nodknoyeHue

5 MoHTax n nogknroyeHue
5.1 MoHTax

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

Ecnu npnbop Haxogunca gnuTensHoe BpeMsi Npu TeMnepaType HUXKE MUHYC

20 °C, TO nepepq BKMOYEHMEM U Hayanom paboT HeobxoouMO BblaepXKaTb €ro B
nomeLLeHnn ¢ TeMnepaTypon, COOTBETCTBYIOLLIEN paboueMy ArMana3oHy, B Te4eHne
30 MUH.

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

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

MpuGop cnegyer MOHTUpPOBAaTb B LWKady, KOHCTPYKUMS KOTOPOro [AOSHKHa
obecneynBaTb 3aWMUTy OT MonadaHWs B HEro Braru, rpssv M MOCTOPOHHMX
npeameTos.

@ NPEAYNPEXOEHUE

MuTaHue kaknx-nnbo yCTpOVICTB OT CeTeBbIX KOHTAKTOB an6opa
3anpeujaeTca.

1 [ 0

L]

90

123 58

PucyHok 5.1 — NabapuTHbIN YepTex npudopa

[ns moHTaxa npnbopa Ha DIN-pelike cnegyer:

1. NogrotoBuTb Ha DIN-peike mecTto
ANns ycTaHoBKM npubopa B
COOTBETCTBMM C pa3mepamm
npunbopa (cMm. pucyHok 5.1).

Mpubop yctaHoBuTbL Ha DIN-penky.

Mpunbop ¢ ycunmem npmxkatb k DIN-
pevike 0o mkcauum 3aLlenku.

ﬂ

PucyHok 5.2 — MoHTax u
AeMOHTax npubopa

4. CMOHTMpOBATbL BHELUHNE
YCTPOWCTBA C MOMOLLIbIO OTBETHbIX
KNEMMHMKOB, BXOAALLNX B KOMMEKT
npubopa.

HemoHTax npmnbopa:
1.  OTCOEeauHUTb CbEMHbIE HYacTU kKnemm oT npubopa (cM. pucyHok 5.3).
2. B npoyLlumnHy 3aLienkv BCTaBUTb OCTPUE OTBEPTKM.

3. 3awenky omxaTtb, nocne 4ero npubop otsecTtun ot DIN-penkn.

PucyHok 5.3 — OTcoegnHeHne CbeMHbIX YacTen KNnemMmm



5 MoHmaxx u nodknoyeHue

5.2 O6wan cxema noaKnOYeHUsA

BHelHne cBA3n MOHTUPYHOTCA NpoBOAOM Ce4YeHnem He 6onee 0,75 mm2, [na MHOTrOXMMbHbIX npoBoaoB crieayeTt UCnonb3oBaTb HAKOHEYHUKN.
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PucyHok 5.4 — Cxema nogkntoveHus

RS-485



6 HOukayus u ynpaeneHue

6 UHpgukauua u ynpaBneHuve
6.1 OCHOBHbI€ 311eMeHTbI ynpaBneHus

Ha nuueBoi naHenu npubopa pacnonoXeHbl 3NeMeHTbl UHAMKALUKU 1 ynpaBneHus
(cm. prcyHok 6.1):

*  [ABYXCTPOYHbIN 16-paspsaHbin XKKU;
* [Ba CBETOAMOAa;
* LUECTb KHOMOK.

[ns pegakTupoBaHna 3HadeHuin cnegyer:

1. Haxartmem kHonkn BbIOpaTh HY>XHbI NapameTp (BbIGpaHHbLIN NapameTp
Ha4YMHaEeT MuraTb).
A
2.  C nomoLLbo KHOMOK " YCTaHOBUTb HY>XHOE 3Ha4eHune. Bo Bpemsi

AT A
paboThl C YNCMOBLIMM NapaMeTpamMn KOMBMHaLMA KHOMOK +
MEHSIET pelakTUpyeMbli paspsag.

3. Bo3MOXHble BapuaHTbl AENCTBUSA C UBMEHEHHbLIM 3HAYEHUEM:

+ [Nsl COXpaHeHUs CrneayeT HaxaTb KHOMKY ;
« [Ns COXpaHeHUs 1 nepexoda K crefyowemMy napamerpy crneayeT

HaxaTb [SEY.

4. [Ins oTMeHbl BBEAEHHOIO 3HaYeHus creayet HaxaTb ESY,

I ET]

ESC

Pabota  Asapus
(=] =]

ALT || A

Y | | SEL OK

PucyHok 6.1 — JluyeBas naHenb npubopa

Tabnuua 6.1 — HasHauyeHue KHOMoK

KHonka HasHavyeHune
CwmeLleHne BManMmon obnacty BBEPX MU BHU3.
MepemelleHre NoO NyHKTamM MEHIO
ALT MpumeHsieTca B KOMBUMHaLMAX C ApyrumMm KHonkamu. [MNpu
yaepxaHum boree 6 cekyHa — nepexoq B CUCTEMHOE
MEHI0
Bbibop napameTpa
CoxpaHeHne N3MEeHEHHOro 3Ha4YeHUs!
ESC Bbixop/oTmeHa. Mpu yaepxaHum 6onee 6 cekyHa Bbixog
13 CUCTEMHOrO MeHIo. Bo3BpaTt Ha MaBHbI 3kpaH
Mepexopn ¢ MMaBHOro akpaHa B MeHto. MNMepemelleHne no
+
3KpaHy
" Mepexon B MeHio ABapun

MN3meHeHve pegakTupyemoro paspsaa (Bbille Uin HxKe)

Tabnuua 6.2 — HasHayeHne cBeTOoAMOAOB

Pexum CBetopuopn «Pabora» CBetoauon «ABapusi»
Pexum Cton — —
Pexunm Pabota Csetutcs —
TecT Bx/Bbix — Mwuraet
Asapus — Ceetutcs




6 HOukayus u ynpaeneHue

6.2 MNaBHbIN 3KpaH

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

MOMOXeHWe CTPOK UHANKALIMN HaXaTMeM KHOMOK n [R]. Brewnmii BW rMaBHOro

3KpaHa npeacTaeneH B Tabnmuax Huxe.
NMPUMEYAHUE

EI KomaHga 3anycka/ocTaHoBa anropuMTma c rnaBHOro akpaHa npuéopa u
KOMaHga 3arnycka/ocTaHoBa anropuTMa ¢ BHELLHEN KHOmMKy paboTtaeT no
npuopuTeTy nocnenHen komaHael. Ho B cnyyae c6poca nutaHusa npubopa,
nepexoauT B PEXUM, KOTOPbIN onpeaeneH BHELLHEN KHOMKOW yNpaBneHus!.
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Tabnuua 6.3 — FNaBHbIN 3KpaH (CTyneH4YaTas roperika)

OKpaH

OnucaHue

Pexum paboThbl 1 Tekylllas UsMepeHHast TemnepaTtypa Ha nogade

[nanasoH perynnpoBaHus

BpeMﬂ 00 NOAKIOYEHNSA/OTKIMIOYEHNS CTyﬂeHI/I/KOTﬂa

MepeknioyeHust pexxumon [Nyck/Cton

Tekylee AaBneHve nogavn

Temnepatypa Hapy»HOro Bosgyxa

Ponb koTna n coctosiHus

Mopckasku koMBUHaLUMIA Knasuww Ans nepexoaos B MEHKO

Tabnuua 6.4 — FNaBHbIN 3KpaH (MoAynMpyemas roperka)

OkpaH

OnucaHue

Pexvm paGoTbl 1 TekyLas U3sMepeHHasi Temneparypa nogaqu

YcTaBka perynvmposaHus

Tekywas mowHocTb NMU-perynsaropa

MepekntoyeHus pexxumon MNyck/Cton

[aBneHune nogaun TekyLiee

TeMﬂepaTypa Hapy>XHOro Bo3ayxa

Ponb koTna n coctosHna

Moackaskn KoMBUHALMI KNaBWLL AN NEPEX0A0B B MEHI0




6 HOukayus u ynpaeneHue

6.3 CTpyKTypa MeHIo

B 3aBucumoctn ot BbI6paHHbIX napamMmeTpoB, HEKOTOpble MNYyHKTbl MEHK 6yD,YT

CKPbITHI.

lMpumep

Ecnn beHKLI,I/IFI norogo3aBnUCUMOro ynpaserneHua B MMaBHOM MEHIK0 OTKIHYeHa, TO

rpynnbl  HacTpoekK
oTobpaxaTbcA.

MorogosaBucumoctb U PerynupoBaHneAB He OyayT

1"

[naBHbii skpar L0
B M

MeHto
—8n1
&) |——bbicTpas HacTpoitka —— >
fAn2 HacTpoiiku
= PerynupoBaHie <e——
MapameTpbl g .
[ koTnos
| 3awwura
KOTNOB

EY
¥

¥

— [loro03aBNUCHMOCTD ~—

— PerynupoBaHueAB -e—»

— Hactpoiiku /0 <———»

— CeKpeTHOCTb -———»

— COpoC HaCTpoEeK ~a——m

%Tem Bx/BbiX €——»
—— ABapuu

— TeK. COCTOSIHNE ~a————

“— ApPXVBHbIN XypHan <e——m
WHdopmaums

[ Obuwas <——»

L— CTaTnCTUKa ~——

3anaHue
YCTaBOK perynmpoBaHus

3apaHue napameTpoB
perynupoBaHuns 1 yCTaBokK

Hactporika kackaga, ponm
KOTJIOB 1 UX CTaTyCOB

3apepxku cpabatbiBaHns
aBapui 1 UX YCTaBKu

lMapameTpbl rpadovka Tnp=f (THap)

[apameTpbl aBapuitHoi
cTpaTerim perynnpoBaHmns

Hactporiku napameTpoB TUMoB
[aT4MKOB

3apaHue naponen 1, 2, 3
C6bpoc HacTpoek Ha 3aBOACKME 3H-5

OTnagka anemeHToB ynpaenexuns
B Py4YHOM pexume

TekyLLe aBapuitHble cUTyaL
YKypHan aBapuii: Ha3BaHue, Bpemst
MOSIBNEHNS 1 YCTPaHEHMs

VHdbopmauws o npubope:
Ha3HayeHwe, Bepcus, AaTa penuaa

Bpems HapaboTku KOTIOB,
KONMYECTBO 3amnyCKOB KOTIIOB

PucyHok 6.2 — Cxema nepexoAoB No MEHIO




6 HOukayus u ynpaeneHue

6.4 O6wwan nHcdopmauma

HaumeHoBaHue moamdukaumm npubopa, Bepcuto NporpaMMHOro oGecrnedyeHus u
narte ee penusa MoXxHo HanT B MeHro/UH¢popmaumna/Obas.

NMPUMEYAHUE
III HanHas nHdopmaumsa byaget Heobxoamma npu obpaLLeHnto B TEXHUYECKYHO

noaaepxKy.

6.5 Copoc HacTpoek

[lo 3aBogckmx 3Ha4YeHW napameTpbl cOpacbiBaloTCs nogadven KoMaHabl B MEHHO
C6poca HacTpoek.

BHUMAHUE
Vi ” \ | [laHHaa KomaHga He pacnpoCTPaHSAETCA Ha 3HaYeHus naposen, napaMmeTpsi
[laTbl U BpEMEHW U CETEBLIE HACTPOWKM NpuGopa.

6.6 CekpeTHOCTb

C nomoLLbo Naporns MOXHO OrpaHUYnTb AOCTYN K onpederneHHbIM rpynnam HacTpoek
(MeHto: HacTpoikn — CeKpeTHOCTb).

Maponu 6roKkMpyT AOCTYN:

* [laponb 1 — k rpynne BbicTp.HacTpoiika;
» [aponb 2 — k rpynne HacTpowku;
* [Maponb 3 — k rpynne Tect Bx/Bbix.

[ins cbpoca naponewn cneayert:
* nepentn B MeHto npmbopa;

*  HaXaTb KOMOMHaALMIO KHOMOK ( + )

* HabpaTtb naponb 118 n nogTeepanTs cbpoc.

NMPUMEYAHUE
|I| Mo ymon4yaHuio naponu He 3aaaHbl.
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Tabnuua 6.5 — MeHo/UHdopmauna/O6wan

SKpaH

OnwucaHue

HavnmeHoBaHne mogudukaumm npudopa

Bepcusi nporpammHoro obecneyeHus

[arta penusa nporpamMmmHoro o6ecnedeHus

Tabnuua 6.6 — MeHto/HacTponkn/Copoc HacTpoek

SKpaH

OnucaHue

Ownana3oH

C6poc HacTpoek Ha 3aBOACKUE 3HAYEHUS

Her,

Oa

Tabnuua 6.7 — CekpeTHOCTb

OnucaHue

AkpaH

Tk

Maponb gocTtyna B MeHio «bbicTp.HacTporika»

Maponb goctyna B MeHto «HacTpomnkmn»

Mapone S 8

Maponb gocTtyna B MeHto «TecT Bx/BbIx»




7 Pexxumbl pabomsi

7 Pexxnmbl paboThbl
7.1 O6wue cBegeHuUs

Mocne nogauv NUTaHUS Ha KOHTpomnep, NpousBoaMTca 3arpyska. [ocne sarpysku
KOHTponsiep nepexoaut B pexum Cton.

MpuGop MoXeT paboTaTb B CreayoLmnx pexrMax:

+ Pabora;
« Cron;
* Tecr;
+ ABapus.

Pexum paboTbl MHAMLMPYETCS Ha 3KpaHe.

Cxema nepexooB Mexay pexxvmamMu npeactaeneHa Ha pucyHke 7.1,

7.2 Pexxum «Cton»

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

Mpubop HacTpauBaeTcs B pexume Cton.

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

O6paTHbIV Nepexoq oCyLLEeCTBASETCA aHanorM4Ho.
7.3 Pexxnm «ABapus»

B pexvme ABapus npubop CUrHanmnsmMpyetr O HEMCNPaBHOCTU BKITOYEHWEM pere
«ABapusi». MNepexoa n3 pexvuma ABapus B pexxum Cton nnu Pabota npoussoguTtcs
B 3aBMCUMOCTW OT HACTPOWKM NOBeAeHUsi No ycTpaHeHuto aBapuu (MosepeHue npum
yCTpaHeHUn aBapun).

NMPUMEYAHUE
WckntoyeHHbIM n3 paboTbl cuntaeTcs koten co ctatycoM «OTKNIOYEH,
«Pe3epB» nnu «Aapus». lNogpobHee o cTaTtycax cm pasgen 8.12.
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Cron

- OTKNKOYEHME BCEX Ucnon-
HUTENbHBIX MEXaHN3MOB

Mepexon
BPYYHYIO
yepes MeHto

Tect
- YnpaBneHue Bcemu
UCMONHUTENBHBIMI MeXa-
HW3Mamu B py4HOM pexvme

L\

Pabota
- Perynuposanue
TemnepaTypbl noga4m
- KoHTponb aBapumHbIx
cuTyauun

Mo ycTp. AsTO

Mepexoa BPYYHYI0 Yepes MeHI0

D

N

ABapus

- NoBeneHue perynatopa
B COOTBETCTBUM C aBapueil

PucyHok 7.1 — Cxema nepexo4oB MeXxay peXxnmamm



7 Pexxumbl pabomsi

7.4 Pexxnm «Pabota»
B pexume Pa6ota npubop:

* perynupyet Temnepartypy CeTu, ynpasnsisi MOLLHOCTbIO KOTIOB;
* aBTOMaTU4YECKN MEHSIET POSib BEAYLLErO KOTMa No BpeMeHU HapaboTkuy;
* KOHTPOMMPYET aBapum.

7.5 Pexxum «TecT»

A BHUMAHMUE

Pexum TecT npeaycmoTpeH TOMbKO Anst MyCKOHanaao4HbIx pabort. He
pekoMeHyeTCs OCTaBNSATb KOHTPOMep B TECTOBOM pexunme 6e3 KOHTPons co
CTOPOHbI HaNag4mKa, T. K. 3TO MOXET NPUBECTU K MOBPEXAEHMIO
obopynoBaHus.

[aHHbIN pexum npegHasHaveH ans:

* npoBepkn paboTocnoCcOBGHOCTU ANCKPETHBIX U aHANOrOBbIX AaTYNKOB;
* MPOBEPKN BCTPOEHHbIX Pene;
*  NPaBWIIbHOCTM NOAKMIOYEHNSA UCTIONMHUTENbHBLIX MEXaHWU3MOB.
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Tabnuua 7.1 — MNapameTpbl pexxuma Tect

AKpaH ‘ OnucaHue ‘ Ownana3oH
Tect Bx/BbIx
‘ [Nepexopn B TECTOBbIN PEXUM ‘ Pa6orta, Tect
Bbixoabl

3anpoc Ha po3xur koTna 1 0,1
3anpoc Ha po3xur koTna 2 0,1
BkntounTb cTyneHb 1y kotna 1/curHan 0,1
3aKPbITb HA CEPBONPUBOL, MOAYNMPYEMON
roperku

DO 4qEl dor/otep-8 | BkmounTb cTyneHb 2 y kotna 1/curHan 0,1
OTKPbITb HA CEPBOMNPUBOA, MOAYUPYEMOIA
roperku
BkntounTb cTyneHb 1y koTna 2/curHan 0,1
3aKpbITb HA CEPBONPUBOA MOAYNMPYEMON
ropernku
BkntounTb CTyneHb 2 y KoTna 2/curHan 0,1
OTKPbITb Ha CEPBOMNPUBOA MOAYNNPYEMOIA
ropernku
BkntounTb curHan asapum 0,1

Bxoab!
ABapusi ropenku unu paspeLuatoLlas uenb 0,1
kotna 1
[NoaTteepxaeHne posxura ropesnku kotna 1 0,1
ABapusi ropenku unu paspeLuatoLas uenb 0,1
KoTtna 2
MonTBepxaeHve po3xura ropenku kotna 2 0,1
CuvrHan aBapunHOro OCTaHOBA KOTENbHOM 0 — aBapwus
1 — HeT aBapum
BHewwHsas kHonka CtapT/CTon 0—Cron
1— Crapt

BHelwHsAst kHonka C6poc aBapumn 0,1
Temnepatypa nogauv
[asneHne nogaun

AL A Trap: Temneparypa Hapy>KHOro Bo3ayxa




8 YnpaeneHue komnamu

8 YnpaBneHue KoTnamu
8.1 NUamepeHUue TemnepaTypbl U AaBreHUs

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

Tun gaTynka 3agaetca ANns KaXkaoro BXoaa oTaenbHo.

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

T’usm = Tusm + CO8U2

[N KOppeKkTHOro wmnamepeHusi AaereHns HeobXxooMmMo HacTpouTb npeaenbl
npeobpasoBaHna TokoBoro curHana 4... 20 MA B nonb3oBaTenbCckue eanHULbI
namepenusi (Mla, 6ap, atMm. n T. n.).

DYHKUNS UBMEPEHUST U KOHTPONSA OaBMIEHUsI HA Nofadve akTUBMPYETCS NapameTpom
MeHro/Hactponku/Hactpownka I/O/PB.np.

Bblibop Tuna pguckpetHoro curHana Ha Bxogax DI1 wn DI3 onpegenser Tun
NOAKITIOYEHHOW Lenu:

* HO koHTakT curHana «Asapusi ropenkm»;
» «PaspewatoLias uenb» n3 H3 KOHTaKTOB.
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Tabnuua 8.1 — MeHto/ Hactponku/ Hactpoiika I/O

OkpaH

OnucaHue

Ouana3soH

Tvn gatynka Temnepartypbl
npsiMoN BOAbI

PT1000, PT100, 100M

> KoppekTtunpoBka n3mepeHHoro —100...100
3HaYeHus
Fg o i Hanuuue B cucteme gatynka Ectb, Het
[AaBrieHnst NpAMON BOAbI
BepxHsis rpaHuua namepexms 0...100
(maBneHune npsimon BoAbl)
drfiy 8 HwxHsA rpaHnua nsmepeHns 0...100

(maBneHue npsimon BoAbl)

Teapy  FTIOOG

Tun paTtyvka TeMnepaTypel
Hapy>xHOro Bo3ayxa

PT1000, PT100, 100M, He ucn.

KoppeKTupoBka n3amepeHHoro
3HaYeHus

-100...100

Pexum pabotbl Bxogos DI Ne 1 n
Ne 3

Pa3p.PK, ABapusK

Bpems dunbTpa ANCKPETHbIX
CUrHanos Ha Bxogax

1.15¢c




8 YnpaeneHue komnamu

8.2 PerynupoBaHue Temnepatypbl

Mpubop noporpesaeT Body B KOTNE, ynpaBnss CTyrneH4yaToh uivM momynupyemomn
ropenkamu (MeHro/Hactpomku/llapameTpbl Kackaga/Tun ropenku). B npouecce
paboTbl Npubop aBTOMATMYECKM ONpPenenseT, Kakoe KONMMYECTBO KOTMOB U CTyNeHen
crnenyet 3afeicTBoBaTh Ans AOCTUXKEHUS 3adaHHON TeMnepaTypbl CETU.

CKOpOCTb peakunm Ha NpocaaKy TemnepaTypbl HACTPanBaETCS LLKANON ynpaBneHus
(MeHo/BbicTpble HACTPONKU/CKOPOCTb peakuum).

KpaiiHee neBoe MOMOXeHWE WHAOMKATOpa Ha LliKane CcoOTBEeTCTBYeT Haubonee
GbICTpPOV peakuun, HoO MeHee TOYHOMY perynvpoBaHuio. C KaxabiM nocrneaylowmnm
CMELLEHVEeM LLKarnbl BNpaBo, CKOPOCTb Peakuuy YMEHbLIAeTCsl, HO yBEenu4nBaeTcs
TOYHOCTb.

NMPUMEYAHUE

|I| 3HayeHus, bnuskne K KpaHeMy NIeBOMY MOMOXEHUI0, peKOMeHAyeTCA
BbIGMpaTh 415 HEBOMbLUMX MaNONHEPLIMOHHBIX KOTENbHBIX CyMMapHON
MOLLHOCTbIO MeHee 1 MBT. 3HayeHus brnnskme K kpanHemy npaBoMy
MONOXEeHWI0, PEKOMEHAYIOTCS BblIbMpaTh AN BbICOKOMHEPLIMOHHBIX Y MOLLHBIX
KOTroarperatoB CyMMapHOW MOLLHOCTbIO 6onee 1 MBT.

CkopocCTb peakumy Ha Npocagky TemnepaTtypbl TakKe HacTpauBaeTCs YMCNEHHbIMM
cnocobom — mnapameTpaMu WHTerpana MnoAKMIYEeHWS W OTKIYeHUs  Ans
ctyneHyarton ropenku nnu NUQ-koaddrumeHTamm gns Mogynmpyemon ropernku (CMm.
MpunoxeHne Hactporika perynsrtopa ).

B 3aBMcMMoOCTM OT T1Na BbIOpaHHbIX FOPENoK Ha akpaHe oTobpakaeTcs OanH U3 OBYX
BapMaHTOB ObICTPOI HACTPOWIKM.

NMPUMEYAHUE
El Tun ropenok Beidupaetcsa B MeHro/HacTponku/MapameTpbl kotnos/
MNopenka: Tun.
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Tabnuua 8.2 — AkpaH O6bICTPbIX HACTPOEK ANS CTYNeHYaTbIX FOpenokK

OkpaH

OnucaHue

TR L

HuKHAS rpaHnLa amanasoHa perynpoBaHus TeMrneparyphbl Ha
nogaye

BepxHsist rppaHviLa AvanasoHa perynupoBaHns Temneparypbl Ha
nogaye

LLIkana 3afaH1si CKOPOCTU peakLmu perynstopa

Tabnuua 8.3 — AkpaH ObICTPbIX HACTPOEK AN MOAYIMPYEMbIX FOperiok

OKpaH

OnucaHue

YcTaBKka perynmpoBaHust TemnepaTypbl Ha nogade

MowHocTb roperiku, COoTBeTCTBYHOLLada MarioMmy ropeHuto

Bap 3agaHnsi CKOPOCTM peakumy perynaropa




8 YnpaeneHue komnamu

8.3 CtyneHuaTas ropernka

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

Ecnun B pexxume PaboTa TemnepaTtypa CETU CTAaHOBUTCSI MEHbLLE HWDKHEN rpaHuLbl
ananasoHa (Taus), HAYMHAET HakannUBaTbCA WHTerpan nogknioyveHusa. Kak Tonbko
3Ha4YeHMe WHTerpana CTaHOBUTCA pPaBHbIM 3ajaHHOMY B HACTpOMKax 3HA4YeHuto
(MHTer +), NOAKMouNTCS OOMNOMNHUTENBbHASA CTYMNEHb.

Ecnn TtemnepaTtypa cetu cTaHoBMTCA Oonblue HWXHEW rpaHvubl AvanasoHa, To
HakKoMMeHHOe 3HayeHune wHTerpana cbpacbiBaetca. Ecnm Temnepatypa cetu
npeBblllaeT BEpPXHI rpaHuuy AvanasoHa (Teepx), TO HauYMHAET HakannuBaTbCs
WHTerparn oTKMoYeHns. Kak TonbKo 3HayeHne nHTerparna cTaHeT paBHbIM 3a4aHHOMY
B HacTporikax 3HavyeHuto (MHTer-), cTyneHb oTKNtoyaetcs. Ecnu Temnepatypa cetu
CTaHOBUTCS MEHbLUE BEpXHeW rpaHuubl guanasoHa, TO HaKOMMeHHOoe 3HayeHue
nHTerpana cbpacbiBaeTcs.

Utobbl un3bexartb TeMnepatypHoro nposana, CBA3aHHOIO C nNOAKNKYeHnem
«XonogHoro» Kotria, BBeAeHa 3aaepXXka Ha4vana pacyeTta nHterpana (Bp.CTa6).

3HayeHue uHTerpana 3agaeTcs ¢ y4yeTom:

* npegesibHOro TEMMepaTypHOro OTKIOHEHWST OT rPaHUL, AManasoHa
perynmpoBaHus;
* BPEMEH peakLuu Ha BbllleyKkasaHHOe OTKIOHEHNE.

[nsa yno6cTea Ha rmaBHblil 9KpaH BbiBeAeH napameTtp, AN 0ToGpaKeHUs BpeMeHwu,
OCTaBLLErocs 40 NoaKioYeHNsl Unu oTKIoYeHust ctyneHu (Bpems ct+ 1 Bpems cT-).

lMpumep

[lonyckaeTcsi OTKMOHEHME OT HWXKHEW rpaHuubl guanasoHa peryrnMpoBaHusi Ha
BenuunHy He bonee 6 ° C. MakcumanbHOoe Bpemsi OO BKIHOYEHUS crneayoLlen
CTyneHu Npuv AaHHoOM npocaake — He Gonee 60 c.

3a,lJ,aBaTb MUHMMalbHOE 3Ha4YeHne NHTerpana BKN4YeHna cnenyeTt Kak:
(6 x 60) /2 = 180.

[onyckaeTcs npeBbILLEHWe Ha BEPXHEN rpaHuLEen auanasoHa perynmpoBaHns He
bonee, yem Ha 3 ° C. MakcMmanbHOe BpeMs OO OTKIYEHUs npeabiayLien
CTyNeHu Npu gaHHOM neperpese — He 6onee 20 c.

3aﬂ,aBaTb MUHMMalibHOE 3Ha4YeHne NHTerparna BblKIMio4YeHNA crnefqyeT Kak:
(3 x 20) /2 = 30.
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Tewmnepatypa, Whrerpan -
T i
_Brepx WHTerpan + / } i
T TeK I
3
HM i I Bpewms
I_}/i/i/7 77 cTabunuaaLmm
I I _I/
} } Bpewms
Crynenu T ! !
Koren 2 Ct.1 —i—— '
Kotren1Cr.2 F——————-
Koten 1 Ct.1
Bpewmsi
PucyHok 8.1 — PerynupoBaHue Temnepartypbl
Tabnuua 8.4 — MeHio/ Hactpowku/ PerynupoBaHue
AkKpaH OnucaHue Ouana3oH
HwxHas paboyas rpaHyLa npsiMow BoAbl 0...99
BepxHsisi paboyas rpaHuua npsiMon Bogbl 0...99
3HayeHve TemnepaTypHO-BPEMEHHOIO 0...99999
MHTerpana, no JOCTWXEHUMN KOTOPOrO CTYNEHN
BKIHOYaKOTCA
3HavyeHne TemnepaTypHO-BPEMEHHOIO 0...99999
MHTerpana, no AOCTMXEHUM KOTOPOro CTYNEHN
OTKIoYaTCA
4o Bpewms ctabunmsaumm, B Te4EHMNE KOTOPOro 0...1800
MHTErpan He HaKoMnseTcsl, B CeKyHaax
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8.4 NocnepoBaTenbHOCTb NOAKIIOYEHUA CTyNneHen

BapuaHTbl HacTpoek MocnefoBaTeNlbHOCTU BKKYEHUS U OTKIHOYEHUS] CTyneHen
roperiok KOTSIOB B NpoLiecce perynnpoBaHns Temnepartypbl cetn (MeHro/HacTponku/
MapameTpbl kackagal/llocn.CmeHbl):

1. «1122» — nepBbIMU BKITKOYAKTCA NepBbl€ CTYNEHU ropesioK KOT/oB, 3ateM

BTOpPbIE. CTyrIE‘Hl/I OTKITHOYakTCA B 06paTHOM nopsagke.

NMPUMEYAHUE
|I| [ns naHHoro anroputMa gonyckaeTtcs paboTta KOHTposnnepa ¢
ropenkamMu ogHoCTyneH4aToro timna.

ik

L IE

1,

lopenka 1

1

lopenka 2

1

=1

e

1

lopenka 1

lopenka 2

2
<=

1)

2)

PucyHok 8.2 — PerynupoBaHue TemnepaTtypbl no anroputmy «1122»: 1)
BKIlOYEHMeE, 2) BbIKIIOYEHUEe

2. «1212» — nocnegoBaTenbHO BKIKOYAOTCA NepBas U BTopasi CTyneHn Bcex

ropernok. CTyneHun OTKNo4YarTCcsa B 06paTHOM Nnopsiake.

-1 2

-1 2

-1 2

lopenka 1

["openka 2

lopenka 1

-1 2

lopenka 2

1)

2)

PucyHok 8.3 — PerynupoBaHue TeMmnepaTtypbl N0 anroputmy «1212x»: 1)
BKJ1HOYEHME, 2) BbIKNIOYeHne
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8.5 Moaynupyemas roperka

Perynstop

pacnpenenaeTr MOLLHOCTHU BbIXOAHOIo curHana cornacHo

nocnenoBaTenbHOCTU, U306paXKeHHOM Ha pUCYHKe 8.4.

Ha pucyHke undpamm 0603HaYeHbI:

1 — cTapt paboTtbl koTna. Posxur kotna 1 (30 % — MUHMManbHas BenuyMHa
MoLLHOCTM paboTbl ropenku npu ee podxure, 30-100 % — mogynupyembin
ananasoH);

2 — npubop nony4aeT NOATBEPKAEHMNE PO3XKMIra rOPENKA U HaunHaeT
yBENMYMBaTb MOLLHOCTb 1 KOTNa;

3 — mowHocTb KoTrna 1 gownia Ao MakcMmyma, Nnpubop 3anyckaeT ropenky
KoTtrna 2. KoHTponnep nonyyaeT NOATBEPKOEHNE PO3XKNTra FOPENKA U
HauMHaeT yBENNYMBaTbL MOLLHOCTL KOTMA. YMEHbLUAETCA MOLLHOCTb paboTbl
KoTna 1 4o onTuMarnbHOW BENUYMHBI (MO yMonyaHuio 3agaHo 70 %, napameTtp
MeHro/Hactponku/lapameTpbl kackaga/Hom.MoLuH);

4 — cymmapHas MoLHoCTb 06oux koTnos pasHseTca 140 % (70 % y kotna 1
n 70 % y kotna 2). KoHTponnep Ha4dMHaeT yBennunBaTb 40 MakCUMyma
MOLLIHOCTb 060MX KOTNOB OAHOBPEMEHHO;

5 — TemnepaTypa nogayv OCTUraeT HY>XHOrO 3Ha4YeHus (3ajaeTcs B
napametpe Tnp), U NPUBOP HaYMHAET BbINONHATL 06paTHYHO
nocneaoBaTenbHOCTb MO OTKMIOYEHUIO Kackaaa;

6 — B JaHHOW TOYKe KOTen 2 BbIXOAUT HA MUHUMAIbHYIO MOLLHOCTb;

7 — npekpallaeTtcs paboTta koTna 2, CHUMaeTCs CMrHan 3anpoca Ha PO3Xur;
8 — B 4aHHOWM Touke KoTen 1 BbIXOAUT HA MUHUMATIbHYIO MOLLHOCTb;

9 — npekpallaercs paboTta koTna 1, CHAMAETCS CUrHan 3anpoca Ha PO3XWr;
10 — koTen npogomkaeTt paboTaTb HA MUHUMAaNbHOW MOLLIHOCTHU T. K.
dyHKuna « CoH» BbIKIHOYEHA.

NPEQYNPEXOEHUE

KayecTBo perynupoBaHus TeMnepaTypbl CETW OnpeaensitoTcs napaMmeTpamm
koadhuumeHTos NMU-perynatopa, 3agaBaeMbix B HAaCTponkax npubopa
(HacTpomnku — PerynupoBaHue — Kn, Tu, Tg). 3HayeHne nonHoro BpemMeHu
xoaa cepBonpuBoaa ropenku (MeHw/Hactponku/PerynupoBaHue/Bp.Xona
CepBonp lNonHoe) 4OMKHO COOTBETCTBOBAaTL (haKTUHECKOMY BPEMEHM
nepemMeLLeHNs: cepBonpuBoaa 3aABWKKM OT 3aKPbITOro MOMIOXEHUS 40
oTkpbITOro. OT AaHHbIX HACTPOEK 3aBMCUT TOYHOCTL pacyeTa ynpaBnsitoLLmX
MUMMYSbCOB, YTO B 3HAYUTENBHOW CTEMEHWN BNUSIET HA TOYHOCTL PaboThI
perynstopa.

YcTaHaBnuBaemoe BpeMsi paboTbl OTHOCMTCS TONMbKO K AnanasoHy
MOZYNMPOBaHUS.
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PucyHok 8.4 — PaboTta Mmogynupyemom ropenku

OYHKUUS «COH»
BKITHOYEHa

Tabnuua 8.5 — MeHw/ Hactpownku/ PerynupoBaHue

OYHKLMS «COH»
OTKIto4eHa

SKpaH OnucaHue Ownana3oH
YcTaBka TeMnepartypbl NpsiMoii BOAbI 0...99
30Ha HeYyCTBUTENBbHOCTU NPSIMO BOAbI 0...9
[NponopunoHanbHbIn koadduumeHT NMUO- 0...9999
perynatopa
Bpewms nHterpuposanus MNO-perynatopa 0...9999
Bpewms anddepeHumposarus MNO-perynatopa | 0...9999
MowHocTb ropenku cootseTcTytowas manomy | 0...50
ropexuio, %

[NonHoe Bpems xofa cepBonpuBoOAa, B C 1...600
MuHMmManbHOe Bpemsi xoda cepsonpueoga 0,01...100
ropernku, B ¢
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lpumep

Bpemsa nonHoro xoga cepsonpueofa (90°) — 15 cekyHA, MUHMManbHO OTKPbITOE
nonoxeHve cepeonpueoga — 20°. MakcumanbHO OTKPbITOE MOJIoXKeHMe
cepBonpueoga — 80°.

Mopynvupyemoe nonHoe Bpemsi Xoga 3afBWKKM paccUMTLIBAETCS Creaytomm
obpasom: (15 - (80 —20) +90)=10c.

[ns npegoTBpalleHns BO3OEeNCTBUS Ha CEPBOMNPUBOA FOPENKM YaCTbIX U KOPOTKUX
UMNYNbCOB, YMPaBNALWMWA CUrHaM nogaeTcsl TOMbKO, €Cnu ero AnUTENbHOCTb
bonble MuHMManbHoro BpemeHu xoda (MeHw/HacTtpomku/PerynupoBaHue/Bp.
Xopna CepBonp MuH-e).

8.6 Pexxum «CoH»

Ecrm pexum CoH BbikntoveH (MeHro/HacTpounku/llapameTpbl Kackaga/Pexum
CoH), TO 3anpoc Ha po3xur ona Begywero kotna (curHan T1T2) B pexvnve PaboTa
OyneT akTmBeH Bcerga. Ecnv pexkvm oXxuaaHusi BKMKYEH, TO 3amnpoc Ha PO3XKur
CHUMAaETCS MO YCINOBUSAM pPeryrnMpoBaHnsi TeMnepaTypsl.
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8.7 Norogo3aBucumoe perynmpoBaHue

®yHKUUS NMOrogo3aBMCUMOrO PErynMpoBaHUsS akTUBMPYETCS BO BPEMSI HacCTPOMKM
TMNa gatyumnka HapyxxHon Temnepatypbl (MeHrw/HacTpomnku/HacTtponka I/O/THap).

NMPUMEYAHUE
m Ecnu BbiGpaHo 3HaveHne Tvna gatuuka Her, To norogo3asuncumMoe
perynupoBaHue ByaeT BbIKMIOYEHO.

TemnepaTypa ceTU perynupyetrcd no YCTaBKe CO COBWIOM 3HayeHusi. 3HayveHue
casura yctaBku (Teger) ABMSETCA NEPEMEHHON BENNYUHON U BBIYMCASIETCS MPUBOPOM,
nCcxoast U3 TeKyLLen TeMnepaTypbl HAPYXXHOTO BO3ayxa no rpadouky capura Teper =

f (Thap)-

NMPUMEYAHUE
B cnyyae ncnonb3oBaHus CTyneH4YaTon ropesku CABUr 3HaYeHNs
npuMeHseTcs Ansa obenx rpaHnL, AManasoHOB perynmpoBaHus.

[nsa HacTpovikv rpadhmka 3agatoTcsl TOUKM MO KOTOPbIM BbIYUCIISIETCS KpuBasi cABura
(MeHro/Hactpownku/loroposasucumocts  Kon-Bo  Touek). MakcumansHoe
KONM4YeCTBO TOHEK — YeTbIpe.

lMpumep

EcTb gByxcTyneH4aTasi ropenka ¢ HaCTPOEHHbIMW Quana3oHamu peryrnmpoBaHus
Tuns = 60 u Teepx = 70. Ha pucynke 8.5 3agaH rpacdmk u3 gByx Toyek CO
3HaYEHUAMU:

Tnap; OC Tc,an °C
-10 +5
+10 -5

PaccunTtaHHble agnana3soHbl perynnpoBaHuA 6yﬂ,yT cnegyrowmmmng

THap, °C Tuus, °C TBepx, °C
-10 65 75
0 60 70
+10 55 65
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THap A
+10

S 0 * Tcnsmr

-10

PucyHok 8.5 — M'padhmk 3aBUCUMOCTU TeMnepaTypbl CABUra OT HapyXHeWn
TemMnepartyphbl

Tabnuua 8.6 — MeHto/Hactpoiku/llorogo3aBUCMMOCTb

kpaH OnucaHue OwnanasoH
KonunuyecTtBo To4ek 2.4
0

Temnepatypa Hapy>HOro Bo3ayxa, To4ka Ne 1 —-60...40 °C
Temnepatypa Hapy>XHOro Bo3ayxa, To4ka Ne 2 —60...40 °C
Temnepatypa HapyXHOro Bo3gyxa, Todka Ne 3 -60...40 °C
Temneparypa Hapy>HOro Bo3ayxa, Touka Ne 4 -60...40 °C
Koppekuus Temnepatypbl NpsiMol CETEBOW BOAI, —60...40 °C
Toyka Ne 1
Koppekuusa TemnepaTypbl NpsiMO CETEBON BOAbI, -60...40 °C
Touka Ne 2

4% Koppekuus Temnepatypbl NpsiMol CETEBOW BOAI, —60...40 °C
Touka Ne 3
Koppekuusi Temneparypbl NpsiMON CEeTeBOW BOAbI, -60...40 °C
Touka Ne 4
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8.8 ABapuiHasn cTpaTerus

ABapuiHasi cTpaTerusi ynpasfieHWs KOTMamu CTaHOBWUTCH [OCTYMHOW B criyyae
aKTUBaLMV NOroA03aBMCMMOrO PerynimpoBaHus. ABapuiiHasi CTpaTerisi No3BsosseT He
ocTaHaBnuBaTb paboTy KOTenbHOW B Criyyae obpbiBa NMHWIA CBA3W UM Bbixoda U3 SkpaH Onucatue AwnanazoH, °C
CTpOS AaTyvKa Temneparypbl CETU.

Tabnuua 8.7 — MeHto/HacTponku/PerynuposaHue AB (1 u 2 ctyneHm)

KonnyectBo paboTalomx CTyneHen Ha ropenkax unmM MOLLHOCTU MOZYIMpyeMblX

ropenok onpenensioTcs Tekywen HapyxHou Temnepatypon (Menro/HacTponku/ TemnepaTypa HapyHOro BO3zlyxa, To4Ka 1 -60...40
PerynupoBaHue AB). B cnyyae HeoGXxogumoOCTU napameTpbl CTpatermm MOXHO TemnepaTypa HapyHOro Bosayxa, Touka 2 -60...40
NIMEHUTD. Temnepatypa Hapy>KHOro Bo3ayxa, To4dka 3 -60...40

[ns cTyneH4yaTbIX rOpenok OnpeaensieTcsi KonmyecTso paboTalolumx CTyneHen Ha
onpeaeneHHbix THap. [ns MogynupyeMbIX rOpernok 3aatTes NsiTb TOYEK HAPYXKHOWM
TEMNepaTypbl, KOTOPblE COOTBETCTBYHOT MOLLHOCTSIM pPaboThl FOPENOK.

Tabnuua 8.8 — MeHw/HacTtponku/PerynupoBaHue As(Moga)

SKpaH OnucaHue OwanasoH, °C
Parygavposaree f8
Temneparypa Hapy>XHOro Bo3ayxa, Touka 1 —60...40
Temnepatypa Hapy>KHOro BO3aiyxa, Touka 2 —-60...40
Temneparypa Hapy>HOro Bo3aiyxa, To4uka 3 -60...40
Temnepatypa Hapy>KHOro Bo3ayxa, Touka 4 —-60...40
Temnepatypa Hapy>XHOro Bo3ayxa, To4yka 5 —60...40
Temnepatypa Hapy>KHOro BO3alyxa, To4ka 6 —-60...40
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8.9 Cnucok aBapum

Ona 6bicTporo nepexoda W3 [MaBHOMO 3KpaHa Ha 3KpaH COCTOSIHUS aBapui
npeaycmoTpeHa KoMBUHaLUA KHOMOK +[oK]

Ta6bnuua 8.9 — Cnucok aBapum

Ne Bun ABapumn Ycnoswue nosiBrneHus Peakuus npubopa* C6poc aBapuun Wuaukaums
Tekywme aBapum | ApXUBHbIN XXypHan
ABapum gaTuynkoB
1 ABapua gaTunka Temneparypbl 3HayeHne nsmepsemoro curHana Mepexon B pexum Asapus ABTOMaTMYeckuii cbpoc nocne
NPSAMOW BOAbI, NPY OTKIOYEHHON HaxoauTcs BHE AOMYCTUMOrO yCTpaHeHWsi HecnpaBHOCTU
PYHKLMM NOrof03aBUCUMOrO AvanasoHa Ans BbibpaHHOro Tuna
perynvpoBaHus aatyuka, nmbo npomsoLuen o6pbIB
TNINHWI CBA3N
2 ABapua gatumka TemnepaTtypbl 3HayeHune M3MepsieMoro curHana Pexwvm paboTtbl He MeHsieTcs. ABTOMaTM4eckuin copoc nocne
NpsIMOV BOAbI, NP BKIMKOYEHHOW HaxoauTCs BHE AOMYCTUMOro BknioyaeTcst aBapuiiHas ctpaterus yCTpaHeHWsl HeucnpaBHOCTH
YHKLMM NOrof03aBUCHMMOrO OvanasoHa Ans BbiIGpaHHOro Tuna perynMpoBaHus kackaga
perynmpoBaHusi unu padodem Aatuvka, nmbo npomsoLuen oopbIB
AaTyvKe Hapy>XHOW Temneparypbl TIMHWI CBA3N
3 ABapuisi fatyvka Hapy>XHoM 3HayeHne M3MepsieMoro curHana Pexum paboTkbl He MeHsieTcs. ABTOMaTH4Yeckuit cépoc nocne Trap A . dar
Temneparypbl Npu paboyem gatymke | HaxoQuTCsl BHE AOMYCTUMOrO MoroposaBucrmoe perynnposaHune yCTpaHeHWs HencnpaBHOCTH
Temneparypbl NPSAMOV BOAbI OvanasoHa Ans BbiGpaHHOro Tuna oTKIoYaeTcs
naryvka, nnbo npowusoLuen o6pbiB
NVHUIA CBA3K
4 ABapus gatyvka Hapy>XHou 3HayeHne n3MepsemMoro curHana Mepexon B pexum ABapusi ABTOMaTu4eckuii cbpoc nocne
Temneparypbl 1 aBapusi Aatymka HaxoamuTcs BHE AOMYCTUMOrO yCTpaHeHWsl HeucnpaBHOCTU
Temneparypbl NpsiMoii BoAb! AvanasoHa Ans BbibpaHHOro Tuna
naryvka, nnbo npousollen o6pbiB
NVHWUIA CBA3N
5 ABapus gatyvka gaBneHus npsimon 3HadeHune n3mepsiemMoro curHana [Mepexon B pexxum ABapus ABTOMaTH4eckuin cépoc nocne
BOAbI HaxoauTCs BHE AOMYCTUMOro yCTpaHeHWs1 HeucnpaBHOCTH
OvanasoHa ans BbIGpaHHoro Tuna
naryuvka, nnbo npowusoLuen o6pbiB
NVHWUIA CBA3K
ABapum 3alWnTHbIE
6 Bbicokasi Temneparypa cetu M3mepsiemoe 3Ha4eHne Temneparypsbl | Pexum paboTbl He MeHsieTcs ABTOMaTUueckuit cbpoc npu Curvman. Te.np: an. Te.np:
nogayu NpeBbICUIIO0 3aAaHHOoe CHWXEHUW 3Ha4YeHns Temneparypbl
3HaveHune napametpa T.B.np cur nogayn T.B.np cur
7 Meperpes npsimon BoAbl M3amepsiemoe 3HaveHne Temneparypsbl | [epexon B pexuvm Asapus ABTOMaTUueckuin cépoc npu Te.rp e
nogavun NpeBbICUIIO 3aJaHHOoe CHWXEHUW 3HAa4YeHUsl TemnepaTypbl
3HaveHune napameTpa T.B.np aB nogaun T.e.np aB - 10
8 TpexkpaTHbI neperpes NpsiMor Boabl | MIamepsiemoe 3HadeHne Temnepatypel | [Nepexog B pexxum ABapusi BpyuHyto, komaHgon cbpoca aBapum
nogayu NpeBbICUII0 3aJaHHOoe nocre ycTpaHeHusi HemcrnpaBHOCTU™
3HayeHue napameTpa T.B.np aB 3
pasa 3a Bpemsi Bp.3-x ABapuit no
neperpeBy
9 [asneHne Boakbl mano M3mepsiemoe 3HayYeHne aaBneHns Mepexon B pexxum Asapus Bpy4Hyto, komaHgoii cbpoca aBapum
noJavu BbILLIO 3a 3a4aHHOe nocrne ycTpaHeHusi HeucnpaBHOCTU™™
3HavyeHue PB.np min
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MpogomkeHue Tabnuubl 8.9

Ne Bupg ABapun

YcnoBue nosiBneHus

Peakums npubopa*

C6poc aBapum

UHaukauusn

Tekywme aBapum | ApXUBHbIN XypHan

10 | JaBneHue BoAbl BENUKO

I/lsmepﬂemoe 3Ha4yeHune gaBneHnda
nogayu BbIWNO 3a 3afaHHOe
3Ha4vyeHune PB.Hp max

Mepexop B pexxum ABapusi

Bpy4Hyto, komaHgow cbpoca aBapum
nocre ycTpaHeHnst HeMCnpaBHOCTU™

I

ABapuu KoTnos

11 | ABapwus koTna

MonyyeH curHan aBapum ropenku
(o6pbIB pa3peluatoLLeil Lenm) Unu He
npuvLLen curHan noATBepXaeHUs!
paboTbl ropenku

Pexum paboTkbl He MeHsieTcs.
HeucnpaBHbI KOTeN UCKMYaeTca n3
paboTbl kackaga

Bpy4Hyto, komaHgoii cbpoca aBapuu
nocrne ycTpaHeHnst HeMCnpaBHOCTU™®

12 | ABapusa BCcex KOTNoB

Bce koTnbl ncknoyeHsl n3 paboThbl
Kackaga

Mepexon B pexvm ABapus

ABTOMaTuM4eckui copoc nocne
YCTpaHeHna HencnpaBHOCTU

ABapum obLieKoTenbHbIe

13 | ABapuinHas KHonka

Mponan curHan paspelueHnsi paboTbl
KOTeNnbHON

Mepexoa B pexxum ABapus

Bpy4Hyto, komaHgoii cbpoca aBapum
nocne ycTpaHeHnsi HeMcnpaBHOCTU™

m NMPUMEYAHUE

3. CeteBown komaHgow no RS-485.

* B crniyyae HacTynneHusi niboro aBapmMmnHoOro coobblTuS, HE3aBUCMMO OT BUAa
peakuumn npnbopa, cpabaTtbiBaeT curHan ABapusa obwas.
** KomaHay cbpoca aBapmm MOXHO nogaTb Ha npubop:

1. W3 akpaHa TeKyLLMX aBapuii B KOHLIE NEPEYHST aBapUNHbBIX COOLITUN.

2. BHeluHel KHOMKON, NOAKIHOYEHHON Ha ANCKPeTHbIN Bxog DI8.
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8 YnpaeneHue komnamu

8.10 XXypHan aBapum

ABaPUIAHbIE COBLITUS (OMKCUPYIOTCA B KypHAn. Ta6bnuua 8.10 — MeHto/ABapun/ApxuBHbIN XKypHan

B XypHan 3aHocsTcs crnegyoLme napameTpsbl: Sxpan Onwcanme Nvanason

* KpaTKoe Ha3BaHWe aBapwu;
* Bpems aBapwuu;
+ Bpemsi cbpoca aBapuu.

Homep 3anucu B ypHane cobbiTuin Ans 1..24
oTObpaxkeHuns

XKypHan paccuntaH Ha 24 3anucu. KpaTkoe Ha3BaH\e aBapuu

lMocnegHee cobbiTUE HAaXOAMTCA B Havane XypHana nog Homepom 1.
[ata n Bpems BO3HUKHOBEHWS aBapum

B Chny4ae 3anofiHeHnA XypHana Hanbonee CTapble 3anmcun yganarTca.

,D,J'Iﬂ NPONNCTbIBAaHUA XypHana Ha 3KpaHe crnefyeT yka3aTtb HOMep 3anuncu. [ata n Bpems nponagaHus asapuu

NMPUMEYAHUE
Iil B cnyyae HekoppeKTHOro oTobpaxxeHus BpemMeHn 1 Aatbl creayeT NpoBepuUTb
HacTpouku no MNMpunoxeHuto HacTporika BpeMeHu 1 oaTtbl .

Cbpoc xxypHana aBapuii C6poc xypHana,
C6pocuTb

8.11 3awmTa KoTnos

[ns GesonacHoi paboTbl KOTNa cregyet 3aaaTb Npedenbl U BpemeHa 3adepXKu

cpabatbiBaHMiA curHanusaumm u  aeapui  (MeHro/HacTtpownku/3awmra Kotna). Ta6nuua 8.11 — Cnncok coobuienuit 3anTL! KOTNOB

MMONHbIN NepeyeHb KOHTPONMPYEMbIX aBapwii (cM. pasaen 8.9). SkpaH Onucanme Awanazox
Bpems oxuaaHusi nosiBneHnsi noaTBepX4eHUs 0...600,
paboTbl ropernku, CekyHapl 0 — otkn
Bbicokasi Temneparypa npsiMon ceTeBon BoAbl 0...500
MakcumanbHo gonyctumas Temnepartypa 0...500

npsiMoW ceTeBou BOAbI

Bpems moHuTOpurHra Tpex aBapui no neperpesy, | 0...600,
MUWHYThI 0 — oTkn

MwuHumanbHO AONYCTMMOE AaBrneHne npsiMon 0...100
ceTeBol Boabl

MakcumanbHo JonycTMoe AaBneHue npsiMon 0...100
ceTeBol Boabl
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8 YnpaeneHue komnamu

8.12 NapameTpbl Kackapa

Kaxgomy KoTny MOXHO HasHauuTb OauH w3 Tpex crtatycoB (HacTtpouku/

PerynupoBaHue/llapameTtpbl kackaga/Koten 1, Koten 2): Ta6nuua 8.12 — Mento/Hactpoiiku/Tlapametpe! kackana

SKpaH OnucaHue Owvana3oH

+  OTKMIOYEH — KOTEN HE UCMOMNb3YETCs BO BPEMSI BbINOSIHEHUS anropuTMa
(cnenyert Mcnonb3oBaTh ANs KOTMOB, OTCYTCTBYHOLUMX B CUCTEME hU3nIeckn);
+  OCHOBHOM — MCMONb3YeTCsl BO BPEMS BbIMOMHEHWS anropmuTma;

* Pe3epBHbIN — B Cly4ae UCKIOYEHNst N3 paboTbl OCHOBHOIO KoTna 6epeT Ha Tun ropenku 1cTyn, 2¢TyN,
cebs1 ero oyHKUMM 0 TEX NOP, MOKa OCHOBHOW KOTEN HE BOCCTAHOBUT CBOH MOoA.
paboTocnocobHOCTL. 3aTem KOTen aBToOMaTU4eCkn BO3BpaLlaeTCcs B pe3eps. e

Pexum pabotbl koTna 1 OcHoBHoM,

NMPUMEYAHUE .
PesepBHbI,
B cucteme AOOJTKHO ObITb HE MeHee O4HOro OCHOBHOIO KOTIa. Pe3epBHbIX HelWcn

KOTNOB MOXET ObITb 6onee ogHoro.

fdoHoeHoh Pexxvum pabotbl koTna 2 OcHoBHoR,
o Pe3epBHbIn,
BenyLiuin koten BknoyaeTcs B paboTy nepsBbiM, NOCIE BKIOYAKOTCS Be4OMble KOTbI. Hellen
YcnoBusi CMeHbI ponuv BeAyLLEero kotna: : Howmep BeayLuero kotna 1...2
«  BegyLuit koTen oTpaboTtan 3agaHHoe Bpemsi (MeHto/HacTpoiku/ :':é’”o” CMeHb BeAywiero kotna no Hapatorke, | 1...240
MapameTpbl kackaga/Bp.Pabotbl);
. BkntodeHne dyHKLUN cHa Bbikn, Bkn
e BeOyLUWU KOTEN UCKITIOYEH U3 paboThl;
3HauyeHne HOMUHAamNbHOM MOLLIHOCTU 50...100

* [Apyrou KoTen HasHadeH Begywmmv (MeHro/Hactponku/llapameTpbl kackagal
Benywun Koten).

NMPUMEYAHUE
WckntoyeHHbIM 13 paboTbl cuntaeTcs koten B coctosiHum: OT, P3, AB.

NMPUMEYAHUE

Bpems HapaboTkn BegyLlero KoTna coxpaHseTca nocne cbpoca nutaHust
npubopa. Ecnu Bpemsi potaumm koTna 3agaHo paBHbIM HYIO, TO POfb
BeOyLLEero KoTra CMeHsieTCs B py4yHoM pexume (Begywwun koren). Ponb
BeAyLero KoTna nepefaeTcs CTPoro criegyroLemMy no ovepeau.
WckntoveHHbIN 13 paboTbl BEOOMbIV KOTEN UCKIIOYAEeTCa U3 ovepeau.

Moaynupyemoii ropenku

[NopsaoK BKNIOYEHUS CTyneHen 1212, 1122

i
i
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8 YnpaeneHue komnamu

8.13 NHankauusa cocTosAHUSA KOTNOB

Ons ygpobcTBa OTCneXmBaHUs COCTOSIHUS KOTMIOB B TEKYLUMA MOMEHT BpPEMEHM Ha
rMaBHOM 3KpaHe BbiBeeHa MHpOPMaLMS MO KaXKOOMY KOTIY (CM. pUCYHOK 8.6).

8.14 Ctatnctuka HapaboTku

PacwupeHHasa nHgopmaums o konmyecTse YyacoB paboThbl M KONMMYECTBE BKITHOUYEHMWIN
Kaxpgoro Kkotna oTobpaxaeTcsa Ha 9kpaHe crtatuctukm (MeHro/UHcpopmauums/
CraTtucrtuka).

NMPUMEYAHUE
Yackl HapaboTKU 1 YMCIO BKIKOYEHWI K&XKO0r0 KOTIa MOXHO COPOCUTL
komaHgon CHpoc Ha aKkpaHe CTaTUCTUKMN.
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Koten 1 —I | T
Ponb kotna

CocTostHne

| ) - CocTostHue
Ponb kotna

Koten 2

PucyHok 8.6 — OTo6paxeHue ponen KOTNIOB Ha MHAMKaTope

Ta6nuua 8.13 — CocTosiHUA KOoTNna

HasBaHue cocTosiHus UHankauma Ha XKKU OnucaHue

OTKnoYeH ot KoTten He ucnonbayetcs ans
BbINOSHEHWSI anropuTma

OxunaaHve Ox KoTen ncrnonb3syeTcsi npu BbIMOMHEHNM
anropuTMa, OXuaaeT ynpasnsoLmnii
curHan

CryneHb 1 Ct1 CtyneHb 1 B pabote

CrtyneHb 2 Cr2 CtyneHb 1 1 cTyneHb 2 B pabote

Peseps P3 KoTen HaxoguTca B pe3epBe

Aapus AB ABapus B pabote koTna (nmpuwien curHan
aBapuv S3 nnu paspbiB paspeLuaroLen
uenu)

MowyHocTb XXX MoLLHOCTE MOAYNPYEMOW FOpernku B
ananasore 0...100 %

Ta6nuua 8.14 — MeHw/UHpopmauma/CtatuTcTuka

OkpaH OnucaHue Ownana3soH
KonuyecTBo BKMOYeHMI koTna 1 0...999
KonuyecTtBo BKMOYEHWI KOTNA 2 0...999
Bpewms HapaboTku koTna 1 0...999
Bpems HapaboTku koTna 2 0...999
C6poc cTaTUCTUKKN BbIGpaHHOTO Koten 1, Koten
MCMOMHUTENBHOIO MexaHu3ma 2




9 Cemeeoli uHmepaghelic

9 CeTteBoM nHTEepdenc

9.1 CeTteBoM nHTepdenc
@ NMPEAYNPEXOEHWE

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

B koHTponnepe ycrtaHoBneH Mmopynb uHTepdenca RS-485 gns opraHusauuu
paboTbl no npotokony Modbus B pexxume Slave.

Ona pabotbl koHTponnepa B cetu RS-485 crnegyer 3apatb ero ceteBble
HaCTPONKM B CUCTEMHOM MEHIO KOHTPOMepa C MOMOLLbIO KHOMOK U MHAMKAaTopa Ha
nMueBon naHenu (CM. pucyHok 9.1).

Mpubop B pexnme Slave nogaepxmBaeT criegyoLime QyHKLUN:

* YTeHMe COCTOSAHWUS BXOAOB/BbIXOOOB;
e 3aMnuncb COCTOSAHUSA BbIXOOB;
* YTeHue/3anncb CETEBbLIX NEPEMEHHbIX.

Mpubop paboTtaeTr no npotokony Modbus B ogHom n3 AByx pexumoB: Modbus-
RTU nnn Modbus-ASCII, aBTomatnyeckn pacnosHaet pexum oomeHa RTU/ASCII.
Appeca perucTpoB, TUM MEepPEeMEHHbIX NapameTpoB, AOCTYMHbLIX MO MPOTOKONY
Modbus, npuBegeHsl B pasgene 9.2.
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CrapToBbliii 3akpaH
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ModBus Slave

Apnpec 16

PucyHok 9.1 — HacTpowka napameTpoB ceTeBOro uHrepdenca



9 Cemeeoli uHmepaghelic

9.2 KapTta perucrtpos

MpoaomkeHue Tabnuubl 9.1

Ta6nuua 9.1 - AnropuTtm 02.20 Peructp | Tun Ho- Mms nepemeHHON 3HavyeHus
cTyn
Pervctp | Tun ‘ﬂ;; Wwma nepementon 3Havenmn 522 real R Temneparypa HapyXHOro Bo3gyxa CcM.
Tabnuuy 2.1
512 word |R BuToBas mMacka AMCKPETHLIX BXOA0B - 528 real R(W) | BbixogHas MOLLHOCTb ropenku (4ns MoaynmpyemMon 0...100 %
512.0 bool R Pa3spelueHne pabotbl ropenku (HO) 0 - 3anpetyeHo roperkm)
1 - paspetuero 532 word |W KomaHgHoe croso 1 0 - Her,
512.1 bool R MonTBepxaeHve paboTebl ropenku (MeHeaxep ropeHns) | 0 - cton 1-Ectb
(HO) 1-pabora 532.0 bool w Mepelitn B pexxum CtapTt 0 - Her,
512.2 bool R ABapus ropenku (MeHemxep ropexus) (HO) 0 - Hopma 1-Ectb
1 - aBapus 532.2 bool W C6pocuTtb Bce aBapum —
512.12 | bool R Kronka "AsapuiHbin cton” (H3) 0 - aBapus 533 word | W KomaHgHoe croso 2 0 - Her,
1 - Hopma 1-Ectb
512.14 | bool R KHonka "Ctapt/Cton" (HO) 0-cTon 533.0 bool |W Mepevit B pexxum Cton 0 - Her,
1-cTapt 1-Ecmb
512.15 |bool |R Knonka "C6poc asapui” (HO) 0 - Hopma 534 word | R Koz coctosiHus cuctembi 0-CTOr,
1 - cbpocutb 1-TECT,
2 - PABOTA,
513 word |R ButoBas Macka ANCKPETHbIX BXOO0B 2 —_ 3 - ABAPUS
513.0 bool R Pa3spelueHne pabotbl ropenku 2 (HO) 0 - 3anpeLyeHo 535 word |R Kop, coCTOsIHUS cUCTEMBI 2 —
1 - paspeLueHo
pasp 535.0 bool R MepekntoyeHus pexxumon Ctapt/Cton 0-cron,
513.1 bool R MoaTteepxaeHne paboTbl ropenku 2 (MeHeaxep 0-cron 1-crapt
roperusi) (HO) 1 - pabota
535.5 bool R Hanuuue koppekumm yctaBku no gatuuky Temnepartypsl | 0 - Her,
513.2 bool R Asapus ropenku Ne 2 (MeHe,u,)Kep ropeva) (HO) 0 - Hopma Hapy»XHoro Bosayxa 1-Ectb
1-
asapua 537 word |R Twvin ropenku 0-1crtyn,
514 word |R BuTtoBas Macka ANCKPETHLIX BbIXOO0B — 1-2cTyn,
514.1 bool |R 3anpoc Ha PO3KMUT ropenku 0 - Her, 2 - Mop.
1-Ectb 538 word |R Tekyuiee cocTosiHue koTna Ne 1 0 - HeMcn,
514.2 bool |R BkritounTs nepayto cTyneHb ropenku U komanga 0 - Her, 1 - Boikn,
«3aKpbITb» Ha cepBONpUBOL, 1-Ectb 2-Bkn,
3 - ABapus,
514.3 bool R BkniounTb BTOpYto cTyneHb ropenkv U komaHaa 0 - Her, 4 - Pe3eps,
«OTKPbITb» Ha CEPBONPMBOA 1-Ectb 5 - Het CBsiau
514.7 bool R BkntounTe namny «Aapusi obas» 0 - Her, 6 - Poaxur,
1-EcTb 7 - OcTaHoB
515 word |R BuTOoBas Macka AMCKPETHLIX BbIXOA0B 2 — 539 word | R Tekyuyee cocTosiHMe koTna Ne 2 (1) - gel/lcn,
- Bbikn,
515.3 bool R 3anpoc Ha poaxwur ropenku Ne 2 0 - Her, 2 - Bkn,
1-EcTb 3 - ABapus,
515.4 bool |R BKMtounTL nepeyto cTyneHs ropenku Ne 2 N komanaa | 0 - Her, 4 - Peseps,
«3aKpbITb» Ha CEpPBONpUBOL, 1-EcTb 5 - Het Casian
6 - Poaxur,
515.5 bool R BknitounTb BTOpYto cTyneHsb ropenku Ne 2 I komanaa | O - Her, 7 - OcTaHoB
«OTKPbITb» Ha CEepBONPUBOL, 1-Ectb .
544 word |R Kopg cocTtosiHua aBapun —
516 real R Temnepatypa npsiMoii ceTeBow BOAb! CM. - -
Tabnuuy 2.1 544.0 bool |R Temnepatypa npsamoii Bogbl 6orbLue BepxHew 0 - Her,
aBapuiiHOM rpaHnLbl (aBapus) 1-Ectb
520 real R [aBneHune npsiMoln ceTeBON BOAbI CM.
Tabnuuy 8.1 544.2 bool R ABapus ropenku 0 - Her,
1-Ectb
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9 Cemeeoli uHmepaghelic

MpogomkeHue Tabnuubl 9.1

Peructp | Tun Do- Ums nepemeHHOMN 3HaueHus
cTyn
5445 bool R 3HauyeHve curHana ot gatyvka Temneparypbl NpsiMon 0 - Her,
BOAbl HAXOAWTCH BHE AOMYCTMMOrO Ans BbibpaHHOro 1-Ectb
Tuna guanasoHa
544.10 bool R [aBneHne npsiMol BoAbl BENNKO 0 - Her,
1-Ectb
544 11 bool R [aBneHne npsiMon BoAbl Mano 0 - Her,
1-Ectb
54412 bool R 3HauyeHuWe curHana ot Aatynka aaeneHust npsimon Bogpl | 0 - Her,
HaxoamMTCs BHE AOMNYCTUMOTO ANsi BbiGpaHHOro Tuna 1-Ectb
AvanasoHa
544.14 | bool R ABapus No pe3epBHOMY AUCKPETHOMY CUrHany 0 - Her,
1-Ectb
545 word |R Kop cocTosHusi aBapun 2 —
545.0 bool R Temnepatypa npsimon BoAbl 6onblue BEpXHeNn 0 - Her,
aBapuHOM rpaHnLbl (BKMOYEHWE CUTHanM3aumum) 1-Ectb
545.1 bool R 3HauyeHue curHana ot AaTymka Temneparypbl 0 - Her,
Hapy>XHOro BO3adyxa HaxoAWTCs BHE AOMYCTUMOrO AS 1-Ectb
BbIGpaHHOro TvNa avanasoHa
545.8 bool R Aapus ropenku Ne 1 0 - Her,
1-Ectb
545.9 bool R Aapus ropenku Ne 2 0 - Her,
1-Ectb
546 real RwW YcTaBka Temnepartypbl NpsiMo BoAbl 0...99
548 real RW 30Ha HEYYBCTBUTENBLHOCTM NPSMON BOAbI 0..9
550 real RW HwxHsia paboyast rpaHunua npsiMoin Bogbl 0...99
552 real RW BepxHsas paboyas rpaHvua npsmon Bogbl 0...99
554 real R TekyLias ycTaBka TemnepaTypbl NPsIMON BOAb! 0
556 real R TekyLLee 3Ha4YeHne HKHen paboyeit rpaHuLbl npsimort | O
BOAbI
558 real R Tekylliee 3Ha4eHne BepxHel paboyen rpaHuubl npsamoin | 0
BOAbI
560 real RW BepxHssi aBapuiiHas rpaHyLa TemMmnepaTtypbl NpsiMow 0...500
BOAbI (BKIIOYEHVE CUrHANM3aumm)
562 real RW BepxHsasi aBapuiiHas rpaHvLa Temneparypbl NpsaMoi 0...500
BOAbl (aBapus)
568 real RW HwxHAs aBapuiiHas rpaHvua AasneHus npsamon sogbl | 0...100
570 real RwW BepxHas aBapuiHas rpaHuua gasneHusa npsmor sogel | 0...100
574 word | RW Homep BegyLuero koTna 1..4
575 word |R OcTaBlueecs Bpemsi 40 CMEeHbI BEAYLLEero KoTna, M1H 0...999
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10 TexHuYeckoe obcnyxusaHue

10 TexHM4eckoe obcnyxuBaHue

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

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

*  OYUCTKY KOPMNyCa, KNEMMHbIX KONTO4OK OT MbINK, FPsi3N 1 MOCTOPOHHUX
npeameTos;

* npoBepky kpenneHus Ha DIN-peiike;

* MPOBEPKY KayecTBa NOAKMIOYEHNST BHELLUHUX CBA3EN.

O6Hapy>|<eHHb|e BO BpeMA OCMOTpa HeaoCTaTkKu cneayet HemeasieHHO YCTpaHUTb.

11 MapkupoBka
Ha kopnyc npubopa HaHeCeHb!:

* HaMMeHoBaHwue Npubopa;

* cTeneHb 3awmThl kopnyca no NOCT 14254;

* HanpsbkeHue 1 YyacToTa NUTaHus;

* noTpebnsiemasi MOLHOCTb;

* Kracc 3awuTbl OT NopaxkeHus anekTpuyecknum Tokom no NOCT 12.2.007.0;

* eOVHbI 3HaK obpaLlLeHNst NpoAyKUMM Ha PbIHKE rOCY4apCTB-4Y1EHOB
TamoxeHHoro cotoza (EAC);

s CTpaHa-u3roToBUTENb;

* 3aBOACKOM HOMeEp npubopa 1 roa Bbinycka.

Ha notpebutenbckyto Tapy HaHeCeHb!:

* HaumeHoBaHuWe npubopa;

* e[uHbIV 3HaK obpaLleHns NPoaYKUUM Ha PbIHKE rocyaapCTB-YNEHOB
TamoxeHHoro cotoza (EAC);

* CTpaHa-u3roToBWTENb;

* 3aBoACKOW HoMep npubopa 1 rof Bbinycka.

12 YnakoBKka

YnakoBka npubopa npoussogutca B cootBerctBum ¢ [OCT 23088-80 B
NnoTpedbuTENbCKY Tapy, BbIMOMHEHHYIO N3 KOpoboyHoro kaptoHa no NOCT 7933-
89.

YnakoBka npubopa npu nepecoblinke noyton nponssoantca no FOCT 9181-74.

13 KomnnekTtHoCTb

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

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

14 TpaHcnopTupoBaHue U XxpaHeHue

MpnGop TpaHcnopTUpyeTcs B 3aKpblTOM TpaHcnopte mwoboro Buaa. lMpuGop
criefyeT nepeBO3VUTb B TPAHCMOPTHOW Tape MOLITYYHO UMM B KOHTelHepax. B
TPaHCNOPTHLIX CPEeACTBaxX Tapa [OOMKHa KPenuTbCs COrMacHo npasurnam,
[AeiCcTBYIOLMM Ha COOTBETCTBYHOLLMX BUAaX TpaHcnopTa.

Ycnosus TpaHCNoOpTUPOBaHUS AOMKHbI COOTBETCTBOBaThL ycrosmsam 5 no NOCT
1515069 npu TemnepaTtype oKpyatoLLero Bo3ayxa ot MuHyc 25 go nntoc 75 °C ¢
cobnogeHmemM Mep 3auTbl OT YAapoB 1 BUGpaumi.

YcrnoBusi XpaHeHusi B Tape Ha CKIafe W3roToBUTENS U NoTpeduTens AOMmKHbI
cootBetcTBoBaTth ycnosusMm 1 no NOCT 15150- 69. B Bo3gyxe He AOMXKHbI
NPUCYTCTBOBATb arpeCcCuBHbLIE NPUMECH.

Mpubop cnenyeT xpaHUTb Ha cTennaxax.

15 lNapaHTUKMHbIE 00siI3aTenbCTBA

UsrotoButenb rapaHTMpyeT cooTBeTcTBue npubopa TtpebosaHusm TY npu
cobniogeHnn ycnoBun akcnyatauum, TpaHCNopTUPOBaHMWS, XPaHEHUS U MOHTaxa.

apaHTUiHBIN CpoK aKkcnnyaTauum — 12 mecsiLeB CO HA NPOOAXM.

B cnyyae Bbixoga npubopa U3 CTposi B TeYeHWe rapaHTUAHOIO cpoka npu
COGMoAeHUN YCNOBUIA SKCMTyaTauun, TPaHCNOPTMPOBAaHUS, XPaHEHNS U MOHTaXa
npeanpuaTUe-U3roToBUTENb 00A3YETCS OCYLLECTBUTb €ero GecnnaTHblii PeMOHT
U1 3aMeHy.

Mopsinok nepenayn npubopa B PEMOHT COAEPXKMTCA B MacrnopTe U B rapaHTUiHOM
TanoHe.



Hacmpolika epemeHu u damsi

MpunoxeHune A. HacTponka BpeMeHu 1 patbl

BHUMAHUE
Vi " \ |Yacbl peanbHOro BpeMeHM HacTpauBatoTCs Ha 3aBode BO BpeEMS
n3rotoBneHusi npnbopa. Ecnv napameTpbl AaThl U BPEMEHU He

COOTBETCTBYIOT AEWCTBUTENBHOMY 3HAYeHWI0, TO UX criegyeT
OTKOPPEKTUPOBATb.

B npuBope peannsosaHbl SHEProHEe3aBUCKMbIE Yackl peanbHOro BpEMEHM, BpeMst
1 naTa NoaaepKuBakoTCs B Criydyae OTKIIOYEHNS OCHOBHOIO NUTaHWS.

MpocmoTp U pepakTMpOBaHWE TeKyLlero BpPeMEHW W AaTtbl AOCTYMHbI U3
CucremHoe MeHl1o.

CrTapToBbIi 3KpaH

6 cex
6 cex T ¢

CucteMHoe MeH
->[Tpnbop

[Mpnbop
->Bepcus

ESC

[lata
Bpewms

PucyHok A.1 — Cxema goctyna K MEHIO HACTPOWKN BPEMEHU U AaTthbl
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Hacmpolika peaynsmopa

MpunoxeHune B. HacTponka perynatopa

BpyyHylo HacTpamBaTb perynstop creayetr B pexume Harpeea. HacTpoiiku
perynatopa pacrnonoxeHbl B  MeHio MeHw/HacTtponku/PerynupoBaHue
(HacTporika, JoCTynHa ecnu BblibpaH Tun ropenku — mogynupyemas). B xoge
HabnogeHn UKCUMpoBaTb 3HAYEHUsI perynupyemoro napameTtpa (CKOpocTb U
BpeMsi noaxoaa K ycTaBke).

PerJ'IHTop HacTpanBaeTCA BpPYyYHYO WUTEepauuMOHHbIM MeToAOM C OLIEHKOM
npouecca no nokasarenav:

* Hanuuuio konebaHwii;
* Hanuuuio nepexoga rpadvika perynupyemMoii BENUYMHbI Yepes yCTaBKy.

B 3aBucuMmocTM OT nokasartenemu, KOPPEKTpoOBKa OCyLUeCTBNAEeTCA Mo
pekoMmeHaaunam:

- yeenuuerne Kn cnocoGerayer yeennuenmio konebanuii perynmpyemoii
BENWYUHBI 1 amnnuTyaa konebaHuni perynmpyemon BENNYUHbI, MOXET
BO3pacTu 40 HeoNnyCTUMOrO YPOBHS;

« ymenbluenve Kn cnoco6erayer chkennio GuicTpoaeiicTaus u
yXyALeHuto 6bICTPOAENCTBMSA perynatopa ¢ NoBblLEHUEM BEPOATHOCTH
konebaHun perynupyemon Benu4mnHbl;

*  npu 3aBbILLEHHOM Ty NPOLIECC MOAX0Aa PEryNINPYEMON BENUUMHBI K
yCTaBKe CTaHOBUTCS OAHOCTOPOHHMM AaXe MpuW Hanuumu koneGaHuin.
BbicTpoaencTere perynsatopa yMeHbLIaeTcs;

* 1PV 3aHWKEHHOM |y NOSIBIISIETCS 3HAYNTENBHBIN NEPEXOL, PErynpPyeMOoil
BENMUYMHbBI Yepes ycTaBky. Ho cylecTBeHHo yxyaLaercs 6bicTpoaencTeme
perynsitopa 1 noBbILLAaeTCs BEPOSATHOCTb konebaHuii perynmpyemoi
BEMUYUHBI.

[ns onTumanbHOMW HaACTPOWKU perynatopa rpaduvk peryrimpyemMon BerMYUHbI
OOMKEeH UMETb MUHMMarbHOE 3HavYeHne nokasarens ownbkn perynuposaHns (Aq)
npu JOCTaToOYHOW cTeneHn 3atyxaHua ¢ =1 — Az + A1 =0,8...0,9.

[ns HacTpownku perynsatopa cnegyert:

1. 3apgatb 3aBOACKME yCTaBKW, eCrnm 3Ha4eHunq KOS(*)d)MLI,MEHTOB
N3MEHAITNCD.

2. W3meHATb 3Ha4YeHune Kn (Ha eanHNLBI), NOKa 3HaYeHne
nepeperynupoBaHusi He 6yget 5 °C.

3. YmeHblatb Iy, NOKa OTKIOHEHME OT ycTaBku He byget 2—3 °C.
4. Ywmenblats Kp, (Ha eanHULBI) 4O AOCTUXEHNS HEAOPEryNMPOBaHUS.

5. YMeHblaTb |y, NOKa OTKIOHEHUE OT ycTaBku He byaet 1 °C.
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PucyHok 5.3 — OueHka owumbku perynupoBaHus
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