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Hacrosimiee pykoBOACTBO MO dKCIuTyaTanuu (nanee - PD) mpeaHasHaueHo sl U3ydeHUS
NPUHIMUNA JEHCTBUS M MpaBWI SKCIUTyaTallMd PEryjsaTopa MoTpeOjeHHs TEIUIOBOW SHEPrHH
OCKO-PT-2]] (manee — perymnstop).

B PO npunsTH ciaenyomue coKpalieHus U yCIOBHbIE 0003HAUEHHUS:

I1 —IIPONIOPLIMOHAIIBHBIN 3aKOH PEryJIupPOBaHUS;

I —IIPONOPLUOHAIIBHO - UHTETPAIbHBIN 3aKOH PETYJINPOBAHUS;

[Nl  —mponopuMOHATBbHO-UHTErpATbHO-AUPPEepeHInaNbHBINA 3aKOH PErYIUPOBAHUS;

[IK —IIEPCOHAIIBHBIN KOMIIBIOTED;

Tem —TeMIepaTypa CMECH TEIUIOHOCUTENS B MOJAl0IIeM TpyOOIIpOBOAE CUCTEMBI Tell-
JIOCHA0XKEHUS TIOCIIE Y3J1a CMELICHMUS;

Tre —Temieparypa ropsiueit Bospl B cucreme 'BC;

To6p  —Temmeparypa TETUIOHOCUTENS B 0OpaTHOM TPyOOIIPOBO/IC;

Tuap —TeMIlepaTypa Hapy>KHOTO BO3yXa;

Tkonr  —KOHTpOJIbHAS TEMIIEPATYpA;

W3roroButesnb ocTaBiIseT 3a cOO0M MPaBO BHOCUTH B KOHCTPYKIIMIO M CXEMY PETYISTOpa U3MEHe-
HUSI HENPUHIMITHATLHOTO XapakTepa 0e3 oTpaxeHus B PO.

BHUMAHHE!

[lepen ycTaHOBKO M IMyCKOM pEryJsiTOpa HEOOXOIMMO BHUMATEIBHO O3HAKOMUTHCS C Ha-
crosmM PO 1 TexHUUYeCKOW JOKyMEHTAIMEH Ha MPUMEHSIEMbIE COBMECTHO C PETYISTOPOM H3-
nenus (peryaupyromye KiamnaHbl, HACOCHI U T.[1.).

W3rotoBuTenb HeceT rapaHTUHHBIE 00S3aTENbCTBA B MOJHOM O0ObEME TOJBKO B TOM CIIydae,
€CJIM 3aBOJICKHE TUIOMOBI Ha OJI0KE YIpaBJIeHHs PEryJIATOpa HE HApYIIECHBI.

[Ipu ycTtaHOBKE perymsiTopa Ha 0OBEKTE IKCIUTyaTaAIMH B 00s13aTETLHOM MOPSAKE TOJKHBI
OBIThH BBIIMOJIHEHBI CIIEAYIOUINE TPEOOBAHMUS:

—MOHTAaX JIEKTPUYECKUX LIeNel JOKEH OBbITh BBIIOJHEH B CTPOTOM COOTBETCTBUH CO CXEMa-
MU 3JIEKTPUUECKUX MO KIIIOYEHUM, TpUBEeIeHHBIMU B PO.

—CHJIOBBbIE U COEIMHUTENbHbIE KaOEIu JO0KHBI ObITh MPOJIOKEHBI B 3a3€MJICHHBIX METall-
JUYECKHUX TpyOax uiu MetauiopykaBax. [Ipu 3ToM He pomyckaercs Mpokjaaka B OJHOM MeTaj-
nopykaBe (Tpy0Oe) CUIIOBBIX Kaleseil u Kaenei CBs3M C TepMOJaTINKaMHU.

—3allpelaeTcsl UCIOoIb30BaHUe peryiasTopa 0e3 repMeTHUHbIX KaOeIbHbIX BBOIOB Ha IIKa-
¢y ynpaieHusi, B KOTOPOM OH YCTaHOBJIEH, U UCIIOJHUTENbHBIX YCTPOUCTBAX.

H3meHeHnne HACTPOEK peryJisiTopa BO3MOKHO TOJILKO 10CJIe BKJIYeHHS pa3pelieHns
HA U3MeHeHUe KoHurypauuu B pe:xkume «CiykeOHbI» IJIABHOT0 MEHIO pPeryJsiTopa.



1 OIIMCAHUE U PABOTA

1.1 Onucanue u padora peryasitopa

1.1.1 Hazuauenue

Perynsrop npenHasHaueH JUisi aBTOMAaTHYECKOTO YIpaBJIeHUs (perylvpoBaHus) MO 3aaH-
HOMY QJITOPUTMY IPOIIECCOM OTITyCKa (OTpeOaeHus) TEMJIOBOW SHEPruu B CHCTEMax OTOILIe-
HUS U ropsyero BojocHaOxeHus (ganee - 'BC) u BeHTUIALUY.

VYnpasienue nporeccoM OTIrycka (TIOTpeOieHns1) TEIUIOBOM SHEPTUH MOXKET TIPOU3BOIAMUTHCS (B
3aBUCHMOCTH OT YCJIOBUH NPUMEHEHUs) KakK 10 OJHOMY, TaK U MO JIBYM HE3aBHCHUMBIM KOHTYpaM pe-
I'YJIUPOBaHMUS.

IIpumeuanue— KoHTyp perynupoBaHus BKIItoYaeT B cedst cuctemy ororuvienus, ' BC, noa-
MUTKA WIA BEHTWISLMY, HA KOTOPOH yCTaHOBJIEH perynarop. OcoOeHHOCTH IPUMEHEHHUS Pery-
JSTOpa B CUCTEMAX BEHTHJIALIMU MOJIPOOHO PacCCMOTPEHBI BO BTOPOM 4yacTu Hacrosuiero PO.

ObnacTb npuMeHeHus: cuctemsbl otoruieHuss, ' BC n BeHTWIs1MH 00bEKTOB MTPOMBIIILIIEHHO-
ro ¥ OBITOBOIO Ha3HAYEHMUSI.

Tunosbsle cxeMbl (KpOM€ BEHTUJISIIMK), B COOTBETCTBUHU, C KOTOPHIMU MOKET (PYHKIIMOHH-
pOBaTh PEryyaATOp, IPUBEACHBI B MPUIIOKEHUH A.

Perymsitop mMeer cranmapTHbIN TiocienoBarenbHbie HHTEpQeric RS-485, uepe3 koTopslii B pe-
KHME YJaJIEHHOTO JIOCTYIa MOXHO 33/1aBaTh M CUMTHIBATh MapaMeTpbl PEryIMPOBAHUS U TEKYIUE
3HAUEHHUS U3MEPSEMBIX BEJIMUMH, a TAKKe ITPOU3BOIUTH He0Oxoaumble HacTporku ¢ [1K.

1.1.2 XapakTepucTuku

1.1.2.1 Kaxnplii U3 KOHTYpOB pEryIMpOBaHUs B 3aBUCUMOCTH OT YCIOBUH IIPUMEHEHUS HA
00BEeKTe IKCIUTYaTallud MOXKET CBOOOTHO KOH(UTYPHUPOBATHCS B COOTBETCTBUM ¢ Tabnuuel 1.

Tabnuna 1
Kontyp 1 Kontyp 2
I'BC (pucynok A.1) I'BC (pucynok A.1)
Otomenue (pucyHku A.2-A.6) Otomenue (pucyHku A.2-A.6)
— [Noanutka (pucyHok A.7)

B cnyyae He0OX0MMOCTH yIpaBiIeHUE MOXKET OCYILLECTBISATHCS TOJILKO MO0 OJTHOMY KOHTYPY
peryinupoBaHusl.

1.1.2.2 PerynsTop B mpouecce GyHKIIHMOHUPOBAHUS 00ECIeUnBAET:

—3aJIaHKE PeXMMa PEryJIMPOBaHUSI TOTPEOICHNS TEIIOBOM SHEPTUU 110 KKIAOMY U3 KOHTYpOB;

— aBTOMAaTHYECKOE MOJJIEPYKaHKUE 33JaHHOTO peXXKMa PeryIMpOoBaHus B MOJAIOIIEM TPyOOIpOBOE
CHCTEMbI OTOIUIEHHS1 OOBEKTa MOCHIE y3/1a CMEILICHUS;

—aBTOMAaTUYECKOE TOJYIEPIKaHNE 33a[JaHHOTO PEKUMa PETYIIMPOBaHKs B 00paTHOM TpyOOIIpoBOe
(I'BC u ororuieHne) ¢ 1enbio NpeloTBPAIeHUs] TPEBBILICHUS TEMIIEPAaTYpOil TEIIOHOCUTENS ycTa-
HOBJIEHHOTO IMPEETbHOIO 3HAYEHHsI, WM €€ OrpaHUYCHUSI B COOTBETCTBUU C 3aJJaHHBIM TEMIIEpaTyp-
HBIM IpaUKOM;

— aBTOMATHYECKOE TOJICPKaHKE 3aTAHHOTO TEMITEpaTypHOro pexkuma B cucreme [ BC;

— aBTOMaTHYECKOE MO IIePKaHNE TEMITEPaTypHOTO PEKUMa B CUCTEME BEHTWIIALIUM;

— YIIPaBJICHUE UCTIOTHUTEIHHBIMHU YCTPOMCTBAMH (PETYIUPYIOIIMMH KJIallaHaMH ¥ HACOCaMM )

— B 3aBHUCHMOCTH OT peXuMa paboTbl KOHTPOJIb TemnepaTypsl (Boasl B cucteme ['BC, Ten-
JIOHOCUTEJI B MOJAIOLIEM TPYOONpPOBO/IE TEIIOCETH 00BEKTa MOCHE y3/1a CMEIIEHHUs], TEeIJIOHO-
cUTeNs B 00paTHOM TpyOOIIPOBOJIE TEINIOHOCUTEINSE 00BEKTA, HAPYKHOTO BO3YyXa, BO3AyXa KOH-
TPOJILHOTO MOMEIIEHUS 00bEKTA TEIIOCHAOKEHUS;

— KOHTPOJIb U TOJiiepKaHie pabovero aBjaeHUsI B KOHTYpE MOANUTKY;

— KOHTPOJIb COCTOSTHUSI IIUPKYJISIIMOHHBIX, TIOJJMEITUBAIONINX U MOBBICHTEIHHBIX HACOCOB, B
cllydae MX MPUMEHEHUS B CXeMax PEeTyJIUpOBaHUS;

— aBapuiiHbII BBOJ pe3epBa HacocoB (pexxum ABP);




— 3alIUTY HACOCOB OT «CYXOTO XOJa».

IIpumeuyanue— /IaTuuKk KOHTPOJIBHON TeMIiepaTypbl (CMOTpU PUCYHKU A.2—A.6) UCTIOIB3Y-
€TCsl KaK BCIIOMOTaTeNIbHBIM U €r0 OTCYTCTBHUE YUUTHIBAETCS PETYIATOPOM aBTOMaruyecku. Jlar-
YUKW TEMIEPaTyphl TEIJIOHOCUTENSI B OOpaTHOM TpyOOIpOBOJAE, HAPYKHOTO BO3AyXa U KOH-
TPOJILHOM TemmepaTypbl (CMOTpU pUCYHOK A.l) Moryr He ucmnoJib3oBatbci. X oTcyrcrBHe
YUUTBIBAETCS PEryISITOPOM aBTOMATHUECKH.

1.1.2.3 Perynstop oOecriednBaeT WHIUKALIHIO:

— 3HaYeHUH (PaKTUUECKUX U PacCUeTHBIX TEMIIEPATYp B KOHTYpPE PETyIUPOBaHMUS;

— OTCYTCTBHUSI UJIM HEUCIIPABHOCTU TEPMOJATUUKOB;

— 3HaYeHUH TeMIIepaTypHBIX YCTABOK;

— [apaMeTPOB 3aKOHA PETYIUPOBAHNUS;

— TEKYyLIEro BpEMEHH;

— BKJIFOYCHHS UCIIOJHUTEIbHBIX MEXaHU3MOB;

— aBapUMHBIX CUTYallull B COOTBETCTBUU C AJITOPUTMOM PabOTHI.

1.1.2.4 3nayenust ”HPOPMAIIMOHHBIX, U3MEPEHHBIX U YCTAaHOBJICHHBIX AapaMETPOB HHJIU-
LUPYIOTCS HA ABYXCTPOYHOM LU(POOYKBEHHOM KUAKOKPUCTAIUIMUECKOM HHJMKATOpe (Janee —
KKW), ycTaHOBIIEHHOM Ha JIMIIEBOW IMaHeNu OJIoKa ympasiieHus. BeiOop MHANIIMPYEMBIX Tapa-
METPOB ITPOU3BOANTCS HA)KaTHEM KHOMIOK KinaBuaTypsl. JKKU numeer noxaceerky.

1.1.2.5 MakcumalibHO€ KOJIMYECTBO MOJKIOUAEMBIX PETYAUPYIOUIUX KiIanaHoB— 2 MIT. (110
OJIHOMY Ha KaX/bIil KOHTYp PerylnpOBaHHUs).

1.1.2.6 YnpaBneHue peryasitopoM HCIOIHUTENBHBIMU YCTPONUCTBAMM B 3aBUCHMOCTU OT THIIOB
MPUMEHSEMBIX EKTPOIPHUBOAOB MOXKET OCYILECTBIISITHCS:

—TI0/Ta9EH-CHATHEM TUTAOIIETO HANPSDKEHUST TIEPEMEHHOTO (MM TIOCTOSIHHOTO) TOKa (perieifHoe
YIIPaBJICHHE);

— n3MeHeHneM curnaioB ynpagienusi 0-10 B (ananoroBoe yrpasnienue);

—M3MEHEHUEM CHUTHAJIOB ympaBiieHus 4-20 MA (aHaJIOroBO€ yIpaBiICHHE), TP ITOM HC-
0JIb3yeTcs MpeoOpa3zoBaTelib HalpsKEHUE-TOK, MoJIKIouaeMblil k Beixoay 0-10 B u nmocrasise-
MBIii 110 OTACIIBHOMY 3aKas3y.

IIpumevanne— PerysiTopbl NoCTABISAIOTCA MOTPeOUTENI0 TOILKO B OJHOM M3 BAPHAHTOB
HCIIOJIHEHHUSI 110 THILY YIPABJIEHMs] PeryJINpyLIMMI KIANAHAMU: peJieiiHOe WM aHAJIOIOBOe.
Tun ynpasieHust pu 3aKase 0roBapuBaeTcst OTAeIbHO.

1.1.2.7 MakcuMaibHOE KOJIMYECTBO TIOAKITIOYAEMbIX HACOCOB — 4 IIT. (TIO JIBa HA K&KIbIA KOHTYD).

1.1.2.8 Perymsatop obecrieunBaeT st KaXJI0T0 KOHTYpa peryTUpOBaHUS:

—pa3zenbHOe yrpaBieHUe IByMs (OCHOBHBIM U PE3EPBHBIM) HACOCAMU;

—BO3MOKHOCTb YIIPABJIEHUSI HACOCAMU C PE3EPBUPOBAHUEM TI0 BPEMEHH;

—aBapuiiHOE BKIIIOYCHHE pe3epBHOTo Hacoca (ABP).

1.1.2.9 MakcuMalibHOE KOJIMYECTBO IMOJIKIIFOYAEMBIX BHEIIHUX KOHTAKTHBIX JIATYMKOB COCTOSIHUS
«BaMKHYTO/Pa30MKHYTO» — 6 TIIT.

IIpumeuanne — CocTosiHME KOHTAKTOB BHELIHUX JIaTYMKOB (HOPMAJIbHO 3aMKHYTbHIE WIIM HOPMaJlb-
HO Pa30MKHYTBIE) BBIOMPAETCS MOTPEOUTEIEM U 3a]Ia€TCS C KIIABUATYPHI.

1.1.2.10 MakcumaiibHOE KOJIMYECTBO TMOJKITFOYAEMBIX TEPMOJIATYMKOB — & IIT. (TI0 YeThIPE Ha KaXK-
TIBI KOHTYD peryJIupOBaHMs).

1.1.2.11 lnana3oH KOHTPOJUPYEMBIX TEMIIEPATyp 3aBUCHUT OT THIIA IPUMEHSIEMBIX TEPMO-
JAaTYUKOB U HAXOAUTCA B Mpejesax:

- o1 Munyc 50 10 twiroc 125 °C npu ucnosb30BaHu UPPOBIX TEPMOAATIHKOB PT-1;

- ot munyc 50 10 witoc 150 °C npu KCIOJIB30BaHMUH TEPMOMETPOB COIPOTHUBIICHHUS TLUIATHHO-

BbIX (TCII).

Ipumeyanue— PeryasiTopbl MOCTABJSIOTCS MOTPEOUTENI0 B OJHOM U3 BAPHAHTOB MC-
MOJTHEHHUSI 10 TUIY NPUMEHSIEMbIX TEPMOAATYMKOB: ¢ HM(PPOBBIMU TEPMOAATYUKAMH HJIH
¢ TCII. Tun npuMeHsieMbIX TePMOIATYHKOB MPH 3aKa3e 0roBapuBaercs OT/eJIbHO. B KoMIuiekT
NMOCTABKH PEryJjsiTOpoB ¢ HU(PPOBBIMH TepMoOAATYMKAMHU (B cJiydyae HeOOXOAMMOCTH) MO



HHIMBHUAYAJIbHOMY 3aKa3y MOIYT BKJIOYATbcAd MoayJu comnpsikenus MC-1, npegna3zHa-
yeHHble 115 noakawdenus TCII k nudposbiM BxogaMm. OnuH MoOAyJib, NIPeIHA3HAYAECTCS
A noakiawdeHusi oqnoro TCII, u ycranaBiauBaercss B HelOCpPeACTBEHHOH 0JIM30CTH OT
0Jioka ynpasJieHusi peryjasaTopa. Cxema 3j1eKTPpUYeCKUX NMOAKJIOYEHHH npuBeneHa B P
Ha MOAYyJb conpsikeHuss MC-1.

1.1.2.12 MakcuMainbHasi IJIMHA COCMHUTEIBHBIX JIMHUM MEXy OJIOKOM YIpaBIEHUS COOT-
BETCTBYIOIIETO UCIIOJHEHUS U TEPMOJAaTUYMKaMu He OoJiee:

—131s1 [U(GPOBBIX TEPMOJATUNKOB— S0M;

—nns TCII (Pt 500)— 100m.

—nns TCIT (Pt 1000)—200Mm.

IIpumeyanue— Tun npumensiembix TCII (Pt 500 uiu Pt 1000) yrounsiercs nmpu 3akase.

1.1.2.13 Cxema noAKIIOYCHUSI TEPMOIATIUKOB K OJIOKY YIIpaBICHUS:

—1J1s1 UTUPPOBBIX TEPMOJATUNKOB— TPEXIPOBOAHAS (CMOTPU CXEMBI DJIEKTPUUECKUE 110 KITIO-
YeHUH B npuiioxeHuu b), moaxitoueHne I10JKHO ocymiecTBiATbhesa kadenem KMM 2x0,35 unu
aHAJIOTMYHBIM;

— ansa TCII (Pt 500 mnu Pt 1000)— nByxnpoBoHast, MOJKIOYEHUE JOJIKHO OCYIIECTBIIATECA
kabenem KBBI'D wnn MKOUI (unu ananornyHeiM) ceueHueM He meHee: 0,35Mm” (ecnu JuinHa
JNIMHAK cBs3M He Goiee 50M), 0,5MM” (eCiIH [UTHHA JTHHAHK cBsi3n oT 50 1o 100m) i 1,0mm> (eciu
mumHa JTuHAH cBsizu OT 100 mo 200m).

1.1.2.14 Cxema nogxmrouenust TCIT k moymro conpspxernst MC-1:

—yeTbIpéxnpoBoaHas i Pt 100 ( mpu [irHE coeIMHUTENbHBIX TUHUM He 60s1ee S0M);

—4eTBIPEXIIPOBOAHAS UK ABYX1poBoaHas it Pt 500 u Pt 1000.

1.1.2.15 Jnvna muavu cBsizu 1o uHTepdeiicy RS-485 (mpy ucmons30BaHMM B Ka4eCTBE Cpefibl 00-
MeEHa HEe3KPaHUPOBAHHOW BUTOM Mapbl Ha ocHOBe mpoBoa MI'TLIB 0,35) e 6omee 1200 m.

1.1.2.16 Cxopocts 0OMeHa nHpopmartieit o uarepdeiicy RS-485 B 3aBucuMocTi oT nipeabsiBIisie-
MbIX TpeOOBaHUI MOKET U3MEHThCs B pezenax or 9600 mo 115200 6ox.

1.1.2.17 EMKOCTb CTaTUCTHUECKUX apXUBOB cocTaBisieT 480 3amuceil, MHTEpBaJl 3allUCU BBI-
oupaercs u3 pana 1, 5, 10, 30, 60 mun. Ilo uHIUBHAYaNbHOMY 3aKa3y EMKOCTb apXUBOB MOKET
ObITh yBenuueHa A0 2000 3anucei.

1.1.2.18 Pexum paboThl perynsaropa — HenpepbIBHBIM.

1.1.2.19 Hanpsokenue nutanust — ot 195 no 253B, 50 I'm.

1.1.2.20 IloTpebnsiemast MOIIHOCTD - He 6oiiee 5 BA (6e3 yueTa UCIIOTHUTENBHBIX MEXaHU3MOB).

1.1.2.21 MakcumanbHbIii TOK Harpy3ku (M0 KaXJI0My M3 BBIXOJIOB Ha UCIOJHUTENbHBIE MeXa-
HU3MbI) — 3 A.

1.1.2.22 I"'aGapuTHBIC pa3mepsl 0JI0Ka ynpasieHus, He 6onee: 160x91x58 mm. Baemnuii Bua
MpUBEAEH B MPHIIOKEHUHU B.

1.1.2.23 Cnoco6 kpertenus kopiyca — DIN-peiika.

1.1.2.24 YcnoBus 3KCIUTyaTaIluu:
TeMIIEpaTypa OKPYKAKLIEro BO3Ayxa OT ILIroc 5 1o mwioc 50 °C;
OTHOCHUTENbHAS BIAKHOCTH BO31yXa 10 95% npu temneparype 30 °C;

- arMocgepHoe aasienue ot 84 no 106,7 xIla.

1.1.2.25 Crenens 3amutsl kopiyca o I'OCT 14254 - 1P20.

1.1.2.26 Ilo cnocoOy 3auuThl OT NOPAXKEHUS SJIEKTPUUYECKUM TOKOM PEryJISATOP OTHOCUTCS
k kiaccy Il mo 'OCT 12.2.007.0.

1.1.3 Cocras peryasrTopa

Perynsrop npeacraBisier coboi u3aenue, COCTOSIIEe U3 OTAEIbHBIX KOHCTPYKTUBHO 3a-
KOHYEHHBIX COCTaBHBIX YacCTei:

- OJI0Ka ynpaBiIeHUS;

- KOMIUIEKTa [ (PPOBBIX TEPMOJATUHKOB.

HcnonuurenbHble yCTPOCTBA HE BXOAAT B KOMIUIEKT PEryisTopa 1 MOCTABIISIOTCS OTACIBHO.

B cnyuae He0OX0IMMOCTH IO MH/IMBUIYaIbHOMY 3aKa3y IMOCTaBJISIOTCS MOAYIH COIpPSDKe-
Husg MC-1, MC-2 u MC-3. Moayne MC-1 npennaznauen ans noaxioueHuss TCII k cooTBerct-
BYIOIIEMY TEMIIEpaTypHOMY BXOJYy B DPETyJsTOpe ¢ LUPPOBBIMH TepMoJaTuukamMu. Moyiab
MC-2 npenna3zHayeH Uil NOJAKIIIOYEHHUS K perynsaTopy Bbixona 4-20 MA 1udpoBOro aardyuka
nasinenus. Moayns MC-3 npencraBisier coboit mpeoOpa3oBareib HaNpsHKEHUE-TOK U MpeHa-
3HaYeH JUIs noJkiIrodYeHus K Beixoay 0-10 B perynstopa 3nekTponpuBo/ia peryJupyromero Kia-
[laHa c CUrHaJIOM ynpasiieHus 4-20 MA.

Ipumevanue— TCII 11 npUMEHEHUS B COCTAaBE PEryJISITOPa MOTYT MPUOOPETATHCS TIOTpeOHTE-
JIeM MHAMBUTYJILHO TIPU YCJIOBUH COOTBETCTBHSI MX TpeboBanwsm 1Lir. 1.1.2.11 - 1.1.2.14.



1.1.4 YcrpoiicTBo U padoTa peryJsitopa

1.1.4.1 [IpuHumn AeWcTBUS PETYISATOPAa OCHOBAH Ha U3MEPEHUSIX 3HAUEHUN KOHTpOJIUpYye-
MBIX TEMIEpaTyp U JaBJICHUM, CPAaBHEHUU MX 3HAYEHWH C 3aJlaHHBIMU yCTaBKaMH, U BblJaue
YIPaBISIOUIEr0 BO3JCHCTBUS HAa MCIOJHUTENIbHBIE YCTPONCTBA. B 3aBUCHMOCTH OT 3aJaHHBIX
IapaMeTpoB peryaupoBaHus ynpasiieHue ocymectsisiercs no 11, II1 nmm [TN /- 3akony.

Peryasitop mocrasisiercsi NOTpeOMTENI0 € NpeABAPUTEJbHbIMHM 3aBOJCKHMH Ha-
CTPOHKAMHU MapaMeTPOB PeryJMpoBaHus ISl KaXK/A0H U3 peajn3yeMbIX cxeM padoThl.

KonkperHas cxema pabOThI Ui KOXKIOTO U3 KOHTYPOB PEryaupoBaHus (CMOTpU Tabmuiry 1)
KOH(UTYypHpyeTcsi Ha 00bEKTE AKCIUTyaTalluH, a TapaMeTphbl PErylIupOBaHUS YTOUHSIOTCA B IIPO-
1ecce HaJaJAKU ¢ YUETOM CHEelU(PUKU 00bEKTa U IPUMEHSIEMOT0 000PYAOBAHHUS.

1.1.4.2 U3mepeHus 3Ha4eHUH KOHTPOJIUPYEMBIX TEMIEPATYp BBIMOIHSIIOTCS C MOMOUIBIO
TEPMOJIaTYUKOB, KOTOPBIE TPEOOPa3yIOT AJaHHbIE 3HAUE€HUS B LU(POBBIE KOJBI.

1.1.4.3 Jlanee 3ak01MpOBaHHBIE 3HAYEHUS] KOHTPOJIMPYEMBIX TEMIIEPATYp IO JIMHUSAM CBS3U 0-
CTYIIAIOT Ha COOTBETCTBYIOIIME BXO/bI OJIOKA yIPaBJICHUS, B KOTOPOM MPOU3BOAUTCS UX CPABHEHUE C
3a7laHHBIMU TEMITEPATYPHBIMU YCTaBKaMU WM PaCYETHBIMU 3HAUECHUSMH.

IIpumeuanue— I[Ipu ucnonp3oBanuu TCII moaxmrOYeHNE K COOTBETCTBYIOMEMY IUdpO-
BOMY BXOJy OJIOKa ynpaBJeHHs BBIIOJHSAETCS yepe3 Moayib conpspkeHust MC-1, koTopslil mpe-
oOpa3yeT aHaJIOroBbli BeIX01HOM curHai, cHuMmaeMbliii ¢ TCII, B uudpoBoit ko.

1.1.4.4 PerynsTop 1o pe3yjiabTaTaM CpaBHEHHUS 3HAYCHUM KOHTPOJIHPYEMBIX TEMIIEPATYP C
pacyeTHbIMH 3HAYEHUSIMU UM TEMIIEPATYPHBIMH yCTaBKaMH (B COOTBETCTBUU C 3aJJaHHBIMU 3a-
KOHOM DPETYJIMPOBAHMS M €r0 IMapaMeTpaMi) BbIpaOaThIBAET YIPABIISAIONIEE BO3ACHCTBHE HA HC-
ITOJIHUTENIBHBIE YCTPOMCTBA.

1.1.4.5 Ynpasnstouiee Bo3AecTBUE MPEACTaBISET OO0 KOMMYTALMIO (110jauy) CETEBOTr0
MUTAIOUIET0 HANPSHKEHUs Ha UCIOJHUTEIBHOE YCTPOMCTBO HA BpPEMSs, BBIUMCIEHHOE PETYJISTO-
POM 10 KOMIUIEKCY IapaMeTpoB. B cilyyae npuMeHEeHHs Ha peryJupyoluX KianaHax 3J1eKTpH-
YEeCKUX MPUBOJIOB C aHAJIOTOBBIM YIPABJICHUEM YIIPABIISIFOIIMM BO3JCHCTBHEM Ha MPUBOJL SIBJISI-
ercs curHan 0-10 B, BenuunHA KOTOPOro IMPONOPLMOHAIBHA BBIYMCICHHOMY 3HAYEHHIO IIepe-
MEUIEHMS IITOKA KJIalaHa.

1.1.4.6 IIpu paboTe BTOpOro KOHTypa perynupoBanus o cxeme «lloamuTkay yrmpasisto-
I11e BO3JEUCTBUS HAa PErYIHUPYIOIINNA KJIallaH U MOBBICUTEIbHbIE HACOCHI (€CIM OHU MCIIONb3Y-
I0TCS1) BBIPA0ATHIBAIOTCS 0 pe3ysibTaTaM U3MEPEHUN JaBJI€HUS BOJbl B KOHTPOJBHBIX TOYKaX
JIUHUAU TTOAMUTKA (CMOTPH PUCYHOK A.7).

1.1.4.7 B cnydae, ecnu B cxeMe KOHTypa peryjIMpOBaHUs IPEIyCMOTPEHO HUCIIOJIb30BaHHE
LUUPKYISIUOHHBIX, TOIMEIIMBAIOIINX UM MOBBICUTEIbHBIX HACOCOB B COOTBETCTBUU C 3aJaH-
HBIM aJITOPUTMOM PETYIISITOP MOXKET 00eCIeunBaTh:

—KOHTPOJIb COCTOSIHUSI HACOCOB M AHAJIN3 ABAPUIHBIX CUTYAINN;

—3aIUTY HACOCOB OT «CYXOTr'0 XOJa»;

—pa3zienbHOe yrpaBiaeHUe IBYMs (OCHOBHBIM U PE3EPBHBIM) HACOCAMU;

—BO3MOKHOCTb YIIPABJIEHUSI HACOCAMU C PE3EPBUPOBAHUEM II0 BPEMEHH;

—aBapHifHOe BKIIIOUEHHE pe3epBHOro Hacoca (ABP).

JI1st MO IKITIOYEHUsT KOHTAKTHBIX JaTYUKOB KOHTPOJst HacocoB (JJKH) n matumkoB KOHTpO-
s «cyxoro xoma» (IKC) B Oyioke ympaBieHHUs MPETyCMOTPEHBI COOTBETCTBYIOIIME BXO/IBI
(cMOTpH cXeMy AIIEKTPUYECKUX MOAKIIIOUEHUH B IPUIOKEHUH b).

Buumanue! B cinyuae ucnonp3oBanus JKC, npu ux cpabaTtbiBaHUM MPOUCXOAUT Oe3yc-
JIOBHOE€ OTKJIFOYEHHE pabOTaIOIIMX HACOCOB B COOTBETCTBYIOLIUX KOHTYPaX PEryJIUPOBAHUS WIH
OJIOKMPOBKA MX BKJIFOYEHUS (€CJIM HACOCHI B TAHHBIA MOMEHT HE OBbLITM BKJIFOUCHBI ).



1.2 Onucanue cOCTaBHbIX YacTel peryJasiropa

1.2.1 Onucanue 6,10Ka ynpaBjeHust

bnok ynpaBneHus perynsropa MpencTaBisieT coOON MPOMBIIUICHHBI KOHTPOJUIEP C pe3U-
JIEHTHBIM IIpOrpaMMHbIM oOecnieueHueM (nanee-110). Buemnuit Bua 610ka ynpasieHus u ero rada-
pUTHBIE pa3Mepbl IpUBeieHbI B npuioxkeHud B. Ha oObekTax skcrutyaTanuu OJOKU yHpaBiIeHHS
YCTaHABJIMBAIOTCSA B IIKadax aBToMaTtuku ¢ moMoinbio DIN-petiku. [Tonkmouenne kabemnst muTaHus,
UCIIOJIHUTEIbHBIX MEXaHU3MOB, TEPMOATUMKOB, KOHTAKTHBIX JATYMKOB U JPYroro nepegepuitHoro
000py/I0BaHHUS BBIMOJIHAETCS C TIOMOIIbI0 BUHTOBBIX KIEMMHHKOB, PACIOJIOKEHHBIX B BEpXHEW U
HWKHEH 4yacth Kopryca. [locine BBINOJHEHUS MNOAKIIOYEHUH KIEMMHHUKH — 3aKPbIBAOTCS
3araymniKaMy, HPensiTCTBYIOIIMMU HECaHKIMOHUPOBAHHOMY NPUKOCHOBEHHIO K HUM B IpoLecce
paboThI peryssiTopa.

Ha nepenneit manenu Onoxa ympasieHus (cMoTpu pucyHok B.1) pasmemensr: XXKU,
KHOTIKH YIPABJICHHS PETYIATOPOM U CBETOJMOHbIE HHIUKATOPHI «PaboTa» u «ABapusiy». Maau-
kartop «PaboTa» ¢ 3eI€HBIM MUTAIOIIMM CBEUYEHUEM, CUTHAJIM3UPYET O TOM, UTO Ha OJIOK YyIpaB-
JICHUS M0/IaHO MUTarollee HanpspkeHue. MHaukatop « ABapush» ¢ KpaCHbIM CBEYEHHEM CUTHAIIH-
3UPYET O BOBHUKHOBEHMHM HEIITATHBIX CUTYalMi (0mmOOK) B TpoIecce paboThl peryasTopa,
HampuMep, TaKuX, KaK HEHCIPAaBHOCTb OJHOIO M3 TEPMOJATUMKOB, cpadaThIBaHHE OJHOTO M3
JKH nmu IKC u 1.1

1.2.2 Onucanue TepMOIATYMKOB

BHemHuii BHJ ¥ BapHaHTBl MOHTa)Ka NMPUMEHSIEMBIX B COCTAaBE PEryisiTopa IMUPPOBBIX
TEPMOJATYMKOB IPUBE/ICHBI B MIPHIIOKEHHH [ .

KOHCTpYyKTHBHO TepMOAATUMK TIPEACTABISIET co00M MHKpocxeMy (TpeoOpa3oBaTeib
TeMieparypa—1udpoBoil Koa), MOMENICHHYI0 B THIIb3Y U3 JATyHU WM HEp>KaBEIOILEH CTalu.
BbIBOBI MHKpOCXEMBI uYepe3 MPOBOJHHKH IMEYAaTHOW IUIAThl, TaKXKe MOMEIIEHHOW B THIIB3Y,
COCIMHEHBI C KOHTAaKTaMH KIEMMHHKA, Pa3MEIICHHOTO B BEPXHEW YacTH TEpMOJATIMKA, U
MpeHa3HaYeHbl [Tl TIOAKIIIOYEHHS] TPOBOAOB JIMHUU CBSI3U C OJOKOM yrpaBieHUs. BHyTpeHHss
YacTh TMJIb3bl 3QJIUTA 3AIUTHBIM KOMIAayHIOM. CXeMbl 3JeKTpHYecKue MOIKIIOUEHUI npuBe-
neHbl Ha pucyHkax b.1 u b.2, a mops0K yCTaHOBKM TEPMOJATYMKOB B 3aBUCHMOCTH OT CXEMBI
paboTsl mpuBeAEH B Tabnuue b.1 npunoxenus b.

1.2.3 MapkupoBKa U IIJIOMOMpPOBaHHe.

1.2.3.1 MapkupoBKa COXpaHsieTCsl B TEYEHHE BCETO CPOKA CITY>KObI perysTopa.

1.2.3.2 Ha xopiryce 6510ka yrpaBiaeHHUs PEryasaTopa UMEeTCs MmaclnopTHas Ta0inuka, Ha KO-
TOpPOM yKa3bIBAETCS:

-HOprI[KOBBII\/’I HOMCD 0J10Ka 10 cUCTEME HyMCEpallu U3roTOBUTCIIA,

- 'O/l BBIITYCKaA.

1.2.3.3 IlnomOupoBaHue u3JAEIUS TMPOU3BOJUTCS C IMOMOULIBIO CaMOpa3pylIaroLeiics

MJIOMOBI-HAKJICHKH, MPETISATCTBYIONICH HECAHKITMOHUPOBAHHOMY BCKPBITHIO KOPITyCa.
1.2.3.4 Tapa perynaropa mapkupyercst B cootBerctBur ¢ ['OCT 14192-96.

2 MOHTAX U UCITOJIb3OBAHHUE

2.1 IloaroroBKa peryjasiTopa K MCIoJb30BaAHHIO

2.1.1 PacnakoBKa

[Ipu nonyyeHun perynsaropa HE0OX0AUMO IPOBEPUTH COXPAHHOCTDH Taphl. B 3uMHee BpeMs
Tapy MOXKHO BCKpBIBaTB TOJIBKO ITIOCJIC BBI)Iep)KKI/I €€ B TCUCHUC 6 JaCoB B TCIIOM IIOMCIICHUUA.
[Tocne BCKpBITHS Tapbl HEOOXOAUMO OCBOOOIUTH AMEMEHTHI PETYIATOPA OT YITAKOBOYHBIX MaTe-



pHAJIOB U NMPOTEPETH. 3aT€M HEOOXOIUMO MPOBEPUTH COOTBETCTBHE KOMIUIEKTHOCTH PEryNsaTOpa
TOM, KOTOpasl yKa3aHa B IIacIlopTe.

2.1.2 MoHTax peryasitopa
2.1.2.1 OOuue TpeboBaHuUs

VYcrnoBus SKCIUTyaTaliuil peryisiTopa T0/DKHBI HAXOUTCS B CTPOTOM COOTBETCTBUH C TpeOOBa-
HHSMH, U3JI0’KEHHBIMU B BBeAeHny U 1. 1.1.2.24 nacrosmero PO.

MoHTax perysstopa J0JDKEH MPOBOUTHCS B CTPOrOM COOTBETCTBUH € TPEOOBAHMSIMU HACTOSIIIIC-
ro PO u yrBep/1€HHOTO MPOEKTa YCTAHOBKH TIEPCOHATIOM, 03HAKOMJICHHBIM C 3KCIUTyaTaIIOHHOM J10-
KyMEHTAIMEN Ha U3/IEITHeE.

Buumanue! B cBs3u ¢ Tem, 4to Kopmyc Oj0Ka yrpaBiieHUs] 00€CTIeUnBaEeT CTEIEHb 3aIllU-
161 [P 20 1o 'OCT 14254, npoekTHOW TOKyMEHTaIlMel JOHKHO OBITh MPETyCMOTPEHO €ro pas-
MEIIEHNE Ha 00BEKTE IKCIUTyaTalliy B JOTMOJHUTEIBHOM 3alIUTHOM OOKCe WM mKady yrnpas-
JICHUS CO CTEICHBIO 3alllUThI He Hbke 1P 54,

2.1.2.2 TlopsimoK yCTaHOBKHU pPErysiTOpa
YcTaHOBKY peryiasiTopa He00X0IMMO MPOBOIUTH B CIEAYIOUIEH MOCIe10BaTENbHOCTH:

- YCTaHOBUTDH B MECTE, MPEAYCMOTPEHHOM ITPOEKTHON JOKYMEHTALUEH, OJIOK yIIpaBJIeHHUS;

- YCTaHOBUTb B MECTaX, IPEyCMOTPEHHBIX IPOEKTHOM JOKYMEHTALUEH, TEPMOAATUNKY;

- YCTaHOBHUTH B COOTBETCTBUM C TPeOOBAHUSMH AKCILTyaTal[HOHHBIX JIOKYMEHTOB B MECTaXx,
MIPEAYCMOTPEHHBIX ITPOEKTHOMN JOKyMEHTaIleN, NCIIOIHUTENIbHbIE YCTPOUCTBA (KJIalaHbl, HACOCHI);

- MOAKJIIOYUTh TEPMOJATYMKHU, UCTIOJHUTEIbHbIE YCTPOUCTBA U Kabenb MUTaHUs K OJOKY
YIpaBJIEHUS COTIACHO CXE€MaM 3JIEKTPUYECKUM MOAKIIOUEHUH (cMOoTpH npuioxeHue b).

[TonknroueHue Gy10Ka yNpaBIeHUs PEryyaTopa K MUTAIOIIEH 2JIEKTPUUECKO CeTH, UCIIO-
HUTEJBHBIM yCTPOMCTBAM, TEPMOJATUMKAM JIOJDKHO BBIMIOJIHATHCS KaOelleM ¢ IJIOIIaJblo ceue-
aust He Meree 0,35Mm”. Bee kabeimu 10DKHBI OBITh YINIOTHEHB! B F€PMETHUYHBIX BBOJIAX IIKada
yhpaBieHus (3alIUTHOTO O0KCa) U UCIIOJIHUTENBHBIX YCTPOUCTB.

[ToaxiroueHue peryasTopa K IEKTPUUYECKON CETH OJIKHO BBIOJIHATHCS TOJIBKO Yepes3 aB-
TOMATHYECKUN BBIKJIIOYATENb C TOKOM 3alUThl, CTPOTO COOTBETCTBYIOIIUM TPEOOBAaHUSAM IPO-
€KTHOU JOKyMEHTALNH.

Buumanue! Ecnu B coctaBe perynaropa UCHOJB3YIOTCSI HCIIOJHUTEIbHBIE YCTPONCTBA C
noTpebiiieMbIM TOKOM Oosiee 3A, To KOMMYyTalUs LIeTIeld MUTAHUS KJIallaHOB U HACOCOB JIOJDKHA
BBINIOJIHATHCS BHEIIHUMHU YCTPOMCTBaAMH.

IIpumeuanue— Eciu 650K yripaBiieHUs peryisTopa MOCTaBIsSIeTCs MOTPEOUTENIO B COCTAaBE
mikada yrnpaBieHHs,, TO MOHTaX BBINOJHSIETCS B COOTBETCTBUU C TPEOOBAaHUSMH SKCILTyaTalll-
OHHOM JOKYMEHTAlLlUU Ha 3TO U3JIEIIHE.

2.1.2.3 Ilopsi0K yCTaHOBKH TEPMOJATUNKOB

Cnoco0Obl yCTaHOBKU TEPMOJIATYMKOB IPHUBE/ICHBI HA PUCYHKAX MPHIIOKEHUs .

[Ipu ycraHoBKe TepMoJaT4MKa Ha TPyOOIPOBOJE HEOOXOAHMMO BBINOJHUTH CIETYIOIIYIO
[IOCJIEIOBATEIbHOCTD OTEepaIiii:

1) B Mecte ycTaHOBKM TepMOIaTUMKa B BEpXHEH 00pa3yroleil TpyOOIIpoBo/ia BEICBEPIHUTh OT-
BepcTHe TpebyeMoro auamerpa (cMoTpu npuioxenue [);

2) IlpuBaputh K TpyOOIIPOBOAY TraiKy Tak, 4YTOObI LIEHTPhI OTBEPCTHI B raiike 1 TpyOOIpoBOJE
COBIIIAJIN;

3) BeepHyTh B IpUBapeHHYIO K TPyOOIIPOBO/IY raiiky KOpIyc (THiIb3y) TEPMOIaTUHKA.

IIpumeuanue — 3anperaercs NpUBapuBaTh KOpIyca TEPMOJATYMKOB K TPYOOIPOBOJAaM U K
KPETEKHBIM JJIEMEHTaM.



2.2 lloaroroBka peryJasiropa K padore

2.2.1 K pabote nommyckaroTcs: peryiastopbl, He UMEIOIIME MEXaHMYECKUX TIOBPEXICHUIN U Hapy-
MICHUI TI0MO U TTO/ITOTOBJICHHBIE K pa0OTe B COOTBETCTBUH C TPEOOBAHUSIMH HACTOSIIIIETO pa3iena.

[lepen HauamoMm paboOThl HEOOXOIUMO:

— MPOBEPUTH IPABUIILHOCTh MOHTAXKa 3JEKTPUUYECKUX LIENEeN B COOTBETCTBUH CO CXEMaMHU
ANIEKTPUYECKUX MOAKIIOUEHUH, IPUBEICHHBIMU Ha PUCYHKaX MpHiIoKeHus b;

— IIPOBECTU KOHTPOJIb COCTOSIHUS YIUIOTHEHUI Ha TepMETUYHbBIX KaOelIbHbIX BBOIAX;

— Ha BCEX MCIOJHUTENBHBIX YCTPOMCTBAX IUIOTHO 3aKPbITh KPBIIIKHU Y370B KOMMYTAlMd U
KJIEMMHBIX KOPOOOK J1jIs PEOTBPALLEHUSI TIOMAJaHKsl B HUX BOJIBL.

Janee cnemyer noj pabounM JaBJIEHUEM MPOBEPUTH '€PMETHYHOCTh COSMHEHUN TepMOIaTyH-
KOB U HCTIOJTHUTEIILHBIX YCTPOMCTB ¢ TpyOornpoBoaaMu. Teun 1 mpocaunBaHus HE JOITYCKAatOTCS.

2.2.2 Tlocne BoimonHeHHs TpeOoBaHUi 1.2.2.1 HEOOXOIMMO BKITIOUUTH MUTAHUE PETYIATOpA U
IIPOBECTHU MPOBEPKY €r0 pabOTOCIIOCOOHOCTH M HACTPOUKY B MOPSIJIKE U3JIOKEHHOM B ILIL 2.5 1 2.6.

2.3 JleMOHTAaXK peryJsiTopa

JleMOHTax perynsaropa cjaenyer NpoBOJAUTh B CIEAYIOLIEM HOPSIKE:

— OTKJIFOYUTh HANpsHKEHUE MUTAaHUS PETYISITOpPa;

— OTCOEIMHUTH Kalenu cBsI3U OJI0Ka yIpaBJIeHUs ¢ TEPMOJAATYUKAMU U UCTIOJTHUTEIbHBIMU
YCTpOMCTBaMU;

— CHSTH OJIOK YIpaBJIEHUS;

— B CJIy4yae JJEMOHTa)ka TEpMO/IaTUMKOB!

— IIEPEKPBITh PacX0]] TEIUIOHOCUTEIIST WM ropsiueid BOJIbl B MECTE YCTAHOBKH JJATUMKA;

— yO€IUTHCSI B OTCYTCTBUU M30BITOYHOT'O JABJIEHHSI BOJBI M CHATD JIaTUHK;

— BMECTO T€pMO/IaTUMKa YCTAHOBUTD 3arTTyLLKY.

JIeMOHTaX UCHIOJHUTENBHBIX YCTPOUCTB HEOOXOAUMO MPOBOJAUTDH B MOPSAKE, U3JI0KEHHOM
B UX 9KCIUTyaTallMOHHOM JOKYMEHTALUH.

2.4 YupasJ/ieHue peryjsiTopom

2.4.1 Onucanue >eMEHTOB UHMKAIIUY, PACTIONOKEHHBIX Ha JIMIIEBOM MaHeNH OJIoKa yrpaBJie-
Hus, puBeeHo B 1.1.2.1.

2.4.2 CtpyKTypa TJIaBHOTO TI0JIb30BaTEIbCKOTO MEHIO PEryisiTopa MPUBEICHA Ha PUCYHKE 1.

VYnopasiieHue perymnsTopoM Ipu HacTpoilke u mpocmorpe BbiBoauMoi Ha JKKM OGnoka
yrpaBieHUus: THPOPMALIUU OCYILIECTBIISETCS C MTOMOIIBIO YETHIPEX KHOMOK, PAclOI0XKEHHbIX Ha
JTUIEeBOM nanenu (cMoTpu pucyHok B.1 npunosxxenus B).

KHonku ynpaBieHust UMEIOT clieAytoniee (pyHKIIMOHAIbHOE Ha3HAYEHHE:

<« TOPU30HTAJIbHBIE MEPEXO/IbI U3 PEKHUMA B PEKHUM IJIaBHOIO MEHIO PEryNiTOpa U yMEHbIlIe-
HUE KOPPEKTUPYEMOTO MmapameTpa (1in BbIoop TpeOyeMoro peskuma padoThl);

> TOPU30HTAJIbHBIE MIEPEXObl U3 PEKUMA B PEKUM IJIABHOIO MEHIO PETYIISITOpa U YBEJIMYEHHE
KOPPEKTUPYEMOT0 apaMeTrpa (WiH BEIOOp TpedyeMoro pexuma padboThl);
Y — BepTUKaJIbHbIC TIEPEXO/Ibl U3 OJHOTO MYHKTA B APYrOil B KaXJIOM U3 PSKHUMOB TJIABHOTO Me-
HIO PEryJsiTopa;

4 — Oe3yCHOBHBIN IEPEXOJ B TIABHOE MEHIO PETYJIATOPA HE3ABUCHMO OT TOTO, B KAKOM ITyHKTE
BBIOPAHHOTO PEXXHMa 3TOTO MEHIO HAXOJIUJICS M0JIb30BATEb.

IIpumeuanue— [lepexo/ipl 10 BEPTUKAIN MEXAY IYHKTaMHU B JIFOOOM U3 PEKUMOB IJIaBHOTO
MEHIO 3aKOJIbL{OBAHBI.

[locne BK/IIOYEHHS NMUTAHUSA PEryasTopa OJOK YIpaBi€HUs MPOBOJUT CAMOJUArHOCTHKY,
KOTOpas JUIUTCS OKOJIO 5 CeKyH/, IIpH 3ToM B BepxHel cTtpoke XKKU ortobpaxaercs cioBo «Tec-
tupoBanue». I[locne 3aBepmenus stoit npouenypsl Ha XKKUW BriBoguTcs mHbopManus o Teky-
eM COCTOSAHHUH KOHTYPOB PEryjinpOBaHUA. HpI/I 3TOM I/IH(bOpMaIII/Ifl 0 COCTOSIHHMHU IIE€PBOI0 KOH-
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Typa 0TOOpakaeTcsi B BEpXHEH CTPOKE, a O COCTOSIHUHM BTOPOTO KOHTYpa — B HIDKHEH. BHemHM
BHJI OKHA COCTOSIHUSI KOHTYpPOB IIPEJCTAaBJIEH HA PUCYHKE 1.

[IK:3akp HI !
BK:Omxp HI H2 E

Pucynox 1

Hudpa 1, BeiBogumas Ha )KKU, o3navaet, yto uHGOpMAaIus, IpUBEIEHHAs B CTPOKE, COOT-
BETCTBYET KOHTYpY 1. Perynupyromuii kjjanal B 3TOM KOHTYpe paboTaeT Ha 3aKpbIBaHUE, HACOC
H1 nmaxomurtcs BO BKIIFOUEHHOM COCTOSTHUU, OTCyTCTBHE cuMBoja «E» (Error) B KoHIlE cTpoku
TOBOPUT O HOPMAJILHOM COCTOSIHUM KOHTYpa (OTCYTCTBUHM OLIMOOK (PpyHKIHMOHHpoBaHUs). CuM-
BOJ «!» O3HAYaeT, YTO OJUH WJIM HECKOJIbKO TEMIIEPATYPHBIX IapaMeTpOB, M0 KOTOPHIM OCYIIIe-
CTBJISIETCS KOHTPOJIb U MOJJIEp’)KaHNe Ha TpeOyeMOM YpOBHE, B JAHHBII MOMEHT BPEMEHU UMEIOT
OTKJIOHEHHE OT YCTAHOBJIEHHOI'O 3HAYEHUS, U PETYJISATOP OCYLIECTBISIET YIpaBIe€HUE KOHTYPOM
JUIS yCTpaHeHus paccoriacoBanus. [locie 1ocTimxeHus peryaupyeMbpIM apaMeTpoM Tpedyemo-
ro 3Hau€HUsl CUMBOJI «!» Ucye3aer.

Hudpa 2 , o3Hagaet, yro nHPOpPMAIHS, TPUBEICHHAS B CTPOKE, COOTBETCTBYET KOHTYpPY 2. Pery-
JMPYIOLIUI KJIallaH B 3TOM KOHType OTKpeIBaercs, Hacockl H1 u H2 Haxomsres BO BKIFOUEHHOM CO-
cTostHAH, CUMBOJT «E» 03HavgaeT Hammume ommOKe B (PYHKITMOHUPOBAHUH KOHTYPA.

Ecnu kianaH B 0IHOM U3 KOHTYPOB HaXOJUTCSI B COCTOSIHUM TOKOSI, TO B COOTBETCTBYIOIIEM
I10JI€ CTPOKU COCTOSIHUS MH(POPMAIUS OTCYTCTBYET.

Ecnu B KOHTypax peryiupoBaHHsi INPUMEHSIOTCS KJIallaHbl C aHAJIOTOBBIM YIPaBIECHHEM, TO
BMeCTO CUMBOJIOB «OTKp», «3aKkp» (WM UX OTCYTCTBUS B COCTOSIHUM TTOKOS), BHIBOJSITCS IaHHBIE O
TOJIO’KEHUH IITOKA KJIalaHa B TPOIEHTaxX OT jauana3ona xonaa. Hanpumep: «10%) o3nagaet, 9to B
JTAHHBI MOMEHT BPEMEHH KJanaH OTKphIT Ha 10 %.

[lepexon U3 OKHA COCTOSIHUSI KOHTYPOB B IVIABHOE MEHIO PETYIISITOpPa BHINOJHSAETCS MPU Ha-
KaTHH Ha J1I00YI0 U3 YeThIPEX KHOMOK yrpaBieHus. OOpaTHBIN Mepexo/1 BBIIIOJIHAETCS HaXaTH-

eM kHOnKu ““ . CTpyKTypa INIaBHOTO MEHIO PETYIIATOPA IPUBEIECHA HA PUCYHKE 2.

<H [K:XXX X X X
f______________:____ 2K: XXX X X X
|
| i
S
| | | | |
| | | | I | | I
Y _ > ' «» L « yp— «» | «» | «» |
PaGounii 1 [« Padounii 2 j«—p| Konpury- »| Kondury- Curyxe0- < BeiGop |« Bpewms
pauus 1 panmst 2 HBIH CXeMBbI
| | | | | | |
| w | w | - | - | - | w | w
| | | | | | |
T . . e . A S Yo

Pucynok 2

Hudpa 1, BeiBogumas Ha )KKU, o3Havaer, 4To JaHHBIN PEKUM IJIABHOI'O MEHIO OTHOCHUTCS
K IIEpBOMY KOHTYpY peryiupoBanus. Ecnu Ha uHIuKaTtop BeIBOAUTCS Ludpa 2 , TO 3TOT PEKUM
[JIaBHOTO MEHIO OTHOCUTCSI KO BTOPOMY KOHTYpY peryiupoBanus. Eciau uudpset 1 wnm 2 orcyr-
CTBYIOT, TO JIaHHBIM PEXHUM IJIABHOI'O MEHIO SIBJISETCS OOIIMM J1jIsl 000MX KOHTYPOB PEryJIHpO-
BaHUA. OnucaHus BCceX PEKUMOB IJIaBHOTO MEHIO IPUBEAEHBI B 11.2.6.
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2.5 Ilopsinok padoThI

2.5.1 Onucanne aaropurMa padéoTbl KOHTYpa peryjupoBanus no cxeme «I'BC»

2.5.1.1 B o6mem Bujie CXeMBI IMOAKITIOYEHUN KOHTYpa PEryssiTopa, Ijisi KOTOPOTo BEIOpaHa cxe-
Ma paboTtsl «I'BCy, npusenens! Ha pucynke A.1 (npunoxkenue A). Ilpu atom Ha pucynke A.1(a) mpu-
BE€JIEHAa CXeMa C MUHUMAJIbHBIM HA00pOoM 000pY/I0BaHUs], O3BOJISIOIIMM PEATU30BaTh MOAIEPKaHNE
TpebyeMoii TemrepaTyphsl ropsiueil Boapl Trs, a Ha pucyHke A.1(0) mpuBeneHa cxema ¢ MaKCUMab-
HbIM HabopoM obopynoBanus. Jlatunku koHTposisi HacocoB (JAKH) m matumku cyxoro xoxa (JIKC),
KOTOpBIE B CIIydae HEOOXOMMOCTH MOJKIIFOYAOTCS K COOTBETCTBYIOLIMM BX0/1aM OJIOKa yIIpaBJIeHUs
(cMotpu pucyHok b.1 npunokenus b) Ha cxeme He ykazanbl. Bummanme! B ciyyae ucnonas3oBaHus
JIKC, npu ux cpabaTblBaHUU MPOUCXOIUT O€3yCIIOBHOE OTKIIIOUEHHE PabOTalOIIMX HACOCOB B
COOTBETCTBYIOIIEM KOHTYPE PEryIMpOBaHUs WIH OJOKMPOBKA UX BKIIOYEHHS (€CIIM HAcOChHl B
JTAHHBI MOMEHT HE pabOoTaroT).

IIpumeuanue— Crenyer UMETh B BUY, YTO HAWJIy4dIIEro KayecTBa PeryJupOBaHUSI MOKHO
NOOUTHCS MPHU KUCIIOJIb30BAHUU BBICOKOCKOPOCTHBIX TEeII000MeHHUKOB B cxemax ['BC ¢ npuny-
TUTENBHON TUpPKyJsnuei. 1M Hao60poT, KauecTBO peryaupoBaHus, KaK MPaBUIIO, HU3KOE, €CIIH
UCIIOJIb3YeTCsl TYMHKOBasi cxema (0e3 HUPKYISLUU) U CKOPOCTHBIE XapaKTEPUCTUKU TEII000-
MEHHHUKA HE OTBEYAIOT TPeOOBaHMIM ONTUMHU3ALUH MpoIiecca TeI000MeHa.

[Ipu pabote mo cxeme «I'BCy» 6n0K yrpaBieHust peryssitopa 1o pe3ylibTaraM H3MEpeHri TemIiepa-
Typ Tre 11 To6p BbIpabaThIBaET yHpaBisIOIee BO3ICHCTBHAE HA PErYJIMPYIOIINI KilaraH, KOTOPbIA U3MEHS-
€T Pacxo0/l TEIJIOHOCUTEIS], TOCTYIAIOLIETO B TEIIOOOMEHHHUK ISl HArpeBa ropsiueil BOJIbL.

Llenpro 3TOrO BO3JICHCTBUS SIBIISICTCS:

a) nojJiep;kanue 3agaHHon temnepatypsl Tre B cucteme ['BC;

0) orpaHMYeHNE TeMIIEpaTyphbl TeIUIOHOCHTENS Tobp B 0OpaTHOM TpyOOIpOBOJIE 33/1laHHBIM 3HA-
YeHUEM To0pmax , T-€. BBIMOHEHUE YCIOBUS T06p< To0p my (T00pmm—TeMIEpaTypHas ycraBka o Tobp).

Ecnu Hapsny ¢ TepmogaTyukoMm Tobp B cXeMe KOHTYpa PEryJIMpOBaHUs MPUMEHSETCS TepMOAT-
YUK TEMIEpaTypbl HAPYKHOTO BO3Ayxa THap, TO TOTIOJIHUTEIBHO K KOHTPOJIIO BBIIIOJIHEHUS YCIOBUS
To6p< Tobpmax PEryasiTop (MpHU COOTBETCTBYIONIMX HACTPOMKAX) MOXKET 00ECIeYnBaTh OrpaHH-
yeHue Tobp B COOTBETCTBUU C 3aJaHHBIM TEMIIEPATYPHBIM Ipa(prKOM.

2.5.1.2 Ecnu TepMoIaTuuK, U3MEPSIONINI TeMIepaTypy B oOpaTHOM TpyOOTpoBOJie, HE yC-
TaHABJIMBAETCS, TO PEryJsATOpP BbIpaOaThIBAET YNPAaBIISAIOLIEE BO3JIEHCTBUE Ha KJIAllaH TOJIBKO C
LETIBI0 MTOICPKAHNA 3aJaHHOU TeMmnepartypsl Trs.

[Ipu 3ToM ynpasistolee Bo3zeiicTsue BoipadaTreiBaercs o [11/[-3akony.

2.5.1.3 Ecom TepMomaTumK, M3MEPSIOMMA TeMrepaTypy Tobp yCTaHOBIIEH, TO B cCllydae
To6p< Tobpmax (Tobpmx—TEMIIEPaTYpHas ycTaBKa 1o Tobp), ympaisioliee Bo3/IeHCTBUE BbIpada-
THIBAETCSA AHAJIOTUYHO 1.2.5.1.2.

Ecmu  Tobpmax <Tobp, TO perynstop BblpaOaThIBa€T CUTHAT YIPABJICHHUS, 3aKPhIBAIOLIMI KilaraH
(BILIOTH JIO TTOJTHOTO 3aKPBITHS) IO TEX HOp MOKa He OyzeT BbINoIHEHO YcIoBUE Toop< Tobpmax.

2.5.1.4 Ecnu Hapsany ¢ To6p yctaHoBIIeH naTyuk Tuap M BKIIFOUEH peXKUM KOHTpoJisi «KoH-
TpOJIb 00p.: mpou3BoaAUTCS» (cMOoTpu 1. 2.6.3.1), TO B citydae BBITIOJTHEHUS YCIOBUN Toop<
To0pmax<Tobppacy WM To6p< TobOppace< ToOpmax, YHMpaBIAIOLIEE BO3JEHCTBHE BbIpAaOATHIBACTCS
aHaJoruy4Ho m.2.5.1.2.

IIpumeyanue— ToGppaci— PACUETHOE 3HAUCHHME TEMIIEPATyphbl TEIUIOHOCUTENS B OOpPAaTHOM
TpyOOIIPOBO/IE CUCTEMBI OTOIUIEHHUS, COOTBETCTBYIOLIEE TUIIOBOMY TEMIIEpaTypHOMY Ipaduky
kauecTBeHHOTro perynupoBanus 105/70 nnu 95/70 °C mis Tekyiero 3Hauenust TrHap.

Ecmu To6ppacs<To0pmax <T0bp, TO peryssrop BblpaOaThIBa€T CHIHAJ YIPABIEHUS, 3aKPbIBAIOIINI
KJIaIaH JI0 TeX MOp MOKa He OyAeT BbIIOIHEHO ycloBHe Toop< Tobppacy.

Ecmu To6pmax < Tobppacs <T'00p, TO perymistop BeIpabaThIBaeT CUTHAJ YIIPABIICHUS, 3aKPbIBAIOIINI
KJIallaH JI0 TeX MOp MoKa He Oy/1eT BHIMOIHEHO YCIOBHE Toop< Tobpmax.

Ecmu pexxum koHTpois BeIKTIOYeH «KOoHTpOas 00p.: HEe mpou3BoauTes» (cmoTpu 1. 2.6.3.1),
TO KOHTYp pPeryaupoBaHus paboTaeT no ajroputmy m. 2.5.1.2 wim m. 2.5.1.3.

2.5.1.5 Ilpu cxeme paboTel «I BCy perynsitop MOXKeT OCYIIECTBIISTh PEryIUPOBAHIE B OJHOM M3
TPEX PEKUMOB:

Pexxum 1- PerynupoBaHue Bpy4dHytO;

Pexxum 2— Perynupoanue 1o 3a1aHHO# (pUKCHpoBaHHOM Temiiepatype Trs;

Peskum 3— PerymmpoBanue mo 3aqaHHOMY TpaduKy TEMIEpATyp WISl KOKIOTO Yaca KaKIOro JTHS
Hezienu (TIOHKeHHst TeMiiepartypsl U oTkitoueHus [ BC 11 HOUHOTO BpeMeHH U BBIXOIHBIX JHEHN).
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2.5.1.6 Ipu peaym3aimu cXeMbl C MAaKCUMAJIBHBIM HA00OPOM 000PYIOBAHUSI PETYIISTOP BITOJHSET:

— Ppa3zenbHOE YIpaBJiIEeHUE JABYMS LUPKY/ISILIMOHHBIME HACOCAMU C BO3MOXHOCTBIO PE3EPBUPO-
BaHUS 110 BPEMEHU;

— KOHTpOJIb (MpOBEpKa Ha HAJTMYME WIM OTCYTCTBUE aBapUHHON cUTyalnun) QyHKIHOHUPO-
BAaHHUS CUCTEMbI PETYIUPOBAHUS 10 IABICHUIO;

—KOHTpOJIb (IIPOBEPKA HAa HaJIMYME WM OTCYTCTBHE aBapUHHOMN CUTyallMu) QyHKIIHOHUPO-
BaHHUS CUCTEMBI PETYIUPOBAHUS 110 TEMIIEPATYPE;

—KOHTpOJIb (IIPOBEPKA HAa HaJIM4YME€ WM OTCYTCTBHE aBapUUHOMN CUTyallMu) QyHKIIHOHUPO-
BAaHHUS CUCTEMBI PETYIUPOBAHUS 10 TEMIIEPATYpPE U JAABIICHUIO;

— 3aILUTY HACOCOB OT «CYXOT'O XOJIa».

2.5.1.7 bnok yrpaBneHust 0ToOpaXaeT B COOTBETCTBYIOLIEM MEHIO OIMOKY B ()YHKIIMOHUPOBAHUI
KOHTYpa PeryJIHpOBaHusl B CIEAYIOILHUX CIIydasiX:

—HEHUCIPaBHOCTh OCHOBHOI'O KaHajla u3MepeHuil temnepatypsl (Trs);

—cpabarsiBanue JIKC;

—HapyIleHHe HOPMaJbHOTO (PYHKIMOHUPOBAHUS KOHTYpa peryiupoBaHusi (BOSHUKHOBEHHUE
«3aporpaMMHUPOBAHHBIX COOBITHI» 1O AaBieHuto P nmu no remmneparype T).

[Ipu 3TOM, B Ccityyae BbIXOJa U3 CTPOs TemIepaTypHoro kaHana TrB unu cpadatsiBanus JJKC
BO3HHMKIIAs omuOka cpazy otobpaxaercs Ha XKKU, a kpacHblil cBeTonmon «ABapus» mepeBo-
JUTCSI B COCTOSIHUE CBeYEHHUs. [Ipu BOSHUKHOBEHMH «3alpOrpaMMHPOBAHHBIX COOBITHID Hapylle-
HUSI HOPMAJILHOTO (DYHKIIMOHUPOBAHUSI KOHTYpa PErYJIMPOBAHUS MHIMKALMS OIIMOKU U BKIIOUEHHUE
CBETO/MOJ1a «ABapHs» MPOUCXOJUT B COOTBETCTBUM C YCTAHOBJIEHHBIM aJTOPUTMOM 4YEpe3 3arpo-
rpaMMHPOBaHHbIE UHTEPBAJIbI BpEMEHH. AJITOPUTM pabOThI PEryisaTopa NPy BOSHUKHOBEHUH «3arpo-
IrpPaMMHPOBaHHBIX COOBITHIN HapyLIEHUS! HOPMAJIbHOTO (PYHKLIIMOHUPOBAHUS U 00ECIIEUEHHH PEeXUMa
ABP HacocoB mopoOHO paccMOTpeH B 1. 2.5.4.

2.5.2 Onucanue aaropuTMa padorbl KOHTYPA peryJiupoBaHus no cxeme «OromnjieHue»

2.5.2.1 B oOmiem BHie BApUaHTHI TIOAKIIFOYEHUN KOHTYPOB PETYIISITOpa MPU paboTe 1Mo cxe-
Me «OToTuIeHNe» TPUBECHBI Ha pUCyHKax A.2—A.6:

—pHUCYHOK A.2: BapHaHT C JBYXXOJIOBbIM PETYJIMPYIOLIUM KJIAIIAHOM U [10IMENTMBAIOIIMM HACOCOM;
—pUCYHOK A.3: BapHaHT € TPEXXOJIOBBIM PETYIUPYIOLIUM KJIAIIaHOM U I10IMENITMBAIOIIMM HACOCOM;
—pUCyHOK A.4: BapuaHT C PETyIUPYIOIIUM KJIallaHOM M IUPKYJISAIHOHHBIM HAaCOCOM B HE3aBH-
CHMOM KOHTYpE OTOIUICHUS;

—pHUCYHOK A.5: BapHaHT C JIBYXXOJIOBBIM KJIAITAHOM M IUPKYJISIIHOHHBIM HACOCOM B 3aBUCHMOM
KOHTYpPE OTOTUICHUS;

—pHUCYHOK A.6: BapHaHT ¢ TPEXXOJIOBBIM KJIAIAHOM W IUPKYISIMOHHBIM HACOCOM B 3aBHCHMOM
KOHTYpPE OTOTUICHUSL.

[Ipu sToM Ha pucyHkax A.2(a)-A.6(a) npuBEIEHbI CXEMbl ¢ MUHUMAaJIbHBIM Ha0OpOM 000py0-
BaHUsI, TIO3BOJISIIOIIMM PEATM30BaTh MPOCTEHINININ aJITOPUTM PEryJIMpOBaHus, a Ha pucyHkax A.2(0)-
A.6(0) mpuBenIeHbI CXeMBbI ¢ MAaKCHMATBHBIM Ha0OpoM 000pynoBaHus. [laTdrku KOHTPOJIST HACOCOB
(AKH) u patuuku cyxoro xona (JIKC), koTopsie B cilydae HEOOXOAUMOCTH MOAKIFOYAOTCSI K COOT-
BETCTBYIOIIMM BX0/1aM OJI0Ka ynpasiieHus (cMotpu pucyHok b.1 mpunoxkenust b) Ha cxeme He ykasza-
Hel. Buumanue! B cinydae ucnonszoBanus JIKC, mpu ux cpabaTbIBaHHH MTPOUCXOAUT OE3YCIOB-
HOE OTKJIIOYeHHE pabOTaroIMX HAcOCOB B COOTBETCTBYIOLIEM KOHTYPE PEryIMpOBAaHUS WU
OJIOKMpPOBKA MX BKJIFOUEHUS (€CIIM HACOCHI B JAHHBI MOMEHT HE paboTaroT).

[Tpu pabore no cxeme «OTOIUIEHHE» MPOU3BOAUTCS PErYIHMPOBAHUE TEMIIEPATYpPhl TEILIO-
HOCHTEJIS B NIOJIAIOLIEM TPYOOIIPOBOJIE MOCIIE y3/1a CMEIIEHUS UIIM Ha BBIXOJIE TEIIOOOMEHHUKA
(pucynok A.4) Tem B 3aBUCMMOCTH OT TeMIIEpaTypbl Hapy:KHOT'O BO3ayxa Tuap U TeMIeparypsl
TEIUIOHOCHUTEIIS B 00paTHOM TpyOotpoBoie Tobp.

B nporecce perynipoBaHusl YUUTHIBAIOTCS U3MEHEHUS YCIOBUI MOTPEOJICHUSI TEIIOBOM SHEPIUU
0OBEKTOM, Ha KOTOPOM YCTaHOBJIEH peryssitop. VI3MeHeH s TaHHBIX YCIIOBHIA MOTYT OBITh BBI3BaHbI, Ha-
IpUMeEp, IPUPOAHBIMU (haKTOpaMH (M3MEHEHNE HAaPaBIIEHHs BETPA, COJTHEYHBII MOJIOIPEB CTEH 3/1aHMHi),
a TAKKe N3MEHEHUEM YCIIOBHI SKCIDTyaTaluy (HalpuMep, MpOBETPUBAHUE TIOMEITICHHIA).

TepmomaTunk KOHTPOJILHOM TeMIIEPaTypbl Tk MOKET yCTaHABIMBATHCS:

— B HanOoJIee XOJIOAHBIX ITOMEILIEHUSX;

— Ha y4acTKax OTOIHMTEIbHBIX CUCTEM, IJ7ie HauOoJIee BEJIMKA BEPOSTHOCTh pa3MOpaKUBaHUs OaTa-
peit Wi TpyOOIIPOBO/IOB;

—TIepet Y3JI0M CMEIICHHS WM Ha BXO/IE TEIJIO0OMEHHHKA, KaK IMOKa3aHo Ha prcyHKax A.2(0)-A.6(0)
JUISL peai3aliy aJlTOPUTMOB «KOHTPOJIb HACOCOB I10 TEMIIEPATYPE» U «KOHTPOJIb HACOCOB 10 TEMIIe-
parype u AaBieHuIo» (CMOTpUIL 2.5.4)
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2.5.2.2 PerynmupoBanue 1o cxeme «OTOIIICHHE) TIPOU3BOIUTCS TIO CICAYIOIIEMY ITOPUTMY.

brok yripaBienust peryisitopa 1o pe3ysbraraMm U3MEPEHHU TeMIiepaTyp HapyKHOTO Bo3ayxa Tuap U
TEIIOHOCUTENST B 00paTHOM TpyOOIpoBo/ie Tobp POM3BOIHT:

1) Bprumucienue pacyeTHOM TeMIEpaTypbl CMECH TETNIOHOCHUTEIS Towm.

2) Ilo I /I-3ak0Hy perynupoBaHus BbIpaObaThIBACT YIPaBIISAIOLIEe BO3ACHCTBIE HA KIallaH.

[Ipu sTOM:

a) eCli TePMOJATYMK, U3MEPSIOLIMIA KOHTPOJIbHYIO TeMmreparypy TK, HE yCTaHaBIMBAETCs, TO
OJI0K yrpaBJieHUs BBIPa0ATHIBAET YIIPABIIAIOLIEE BO3ACHCTBIE Ha KJIAllaH TOJILKO C IETIbI0 PeaT3aliu
[N /1- 3aK0Ha peryJImpoBaHus;

0) ecnu TepMoOJaTUMK, U3MepsIoUuil Temneparypy Tk ycraHoBneH, To B ciydae Tk> Tkmin ,
YIIPABJISIOIIEE BO3/ICHCTBIE BEIPA0ATHIBACTCS aHATIOTUYHO T1. a);

B) Ecimn, Tk<TKmin TO peryiasTop BbIpaOaThIBaeT CUIHAJ YIPABJICHUS], OTKPHIBAIOIIMI KilamaH
(BILTOTH 10 TIOJTHOTO OTKPBITHS) J0 TEX TOP MOKa HEe OY/IET BBIMOIHEHO YCIIOBUE TK> TKyin.

Pacuernbie 3HaueHns Temreparypbl Tom BBIUHCIISIOTCS OJIOKOM YIIPABJIEHUS C UCHIOJIb30BAaHUEM Tpa-
(HKOB TemriepaTyp TEIJIOHOCUTEIS MOCIe Y3/1a JIEBaTOPHOTO MM HACOCHOTO CMEIIEHHs (TeMIeparyp-
HbIE TPaMKN KAYECTBEHHOTO PETYJIMPOBAHN).

IIpumeuanue— Cienyer uMeTh BBUJY, YTO pacueTHble 3HaueHuss TcM u TobOp (cMmoTpu 1.
2.6.4.2), BeiBogumble Ha KK 6moka ynpaBiieHusi, HOCAT OLICHOYHBIN XapakTep, T.K. YCIOBUS
AKCIUTyaTallMi 00BbEKTa MOCTOSIHHO U3MEHSIOTCS.

Turooil pacuetHslii TemneparypHblil rpaguk 95/70 ( rne 95°C — temneparypa Tem, a 70°C —
temriepatypa Tobp nipu Tuap= -25°C) 1151 cpeIHECTATUCTUUECKOTO 3JaHUs], B KOTOPOM 00ECIEeUHBAIOT
temrepatypy Tee=18°C, umeer BUJ, IPUBEACHHBIN HAa PUCYHKE 3.

95°C Tem

70°C

o6p

\\

Tuap 8°C 0°C -25°C
Pucynok 3

Ecmm B xavectBe Teu 3amaercs Temrieparypa ommuHast oT 18°C, To OoK yrnpaBieHHs: POH3BO AT
niepepacyer rpauKoB IS 3TOr0 3HAYCHHS TEMITEPATYPHI.

By TemriepaTypHBIX TpauKOB Ka4eCTBEHHOTO PEryJIMpPOBAHMSI 3aBHCHT OT XapaKTEPHCTHK KOH-
KPETHOTrO 00BEKTa, HA KOTOPOM YCTaHABIIMBACTCS peryssTop. Jist amanraimu TeMnepaTrypHbIX TpapuKoB
K KOHKPETHBIM YCJIOBHSIM SKCILTYaTalliX PETYJISITOPa MPUMEHSIETCS KOPPEKTUPYIOIINIA KOA(PHUITEHT Te-
IJIOBBIX TTOTEPh Ky, yCTaHABNIMBaeMOE 3HauYeHHE KOTOPOTO B IMPOIIECCE HANAIKHA MOXKET M3MEHSTHCS B
npeaenax ot 0,5 no 1,5, mpu sTom:

1) Ki=1 W15 cpeaHeCcTaTUCTHUECKOTO 37[aHHsI C TEMITEPaTypHBIM IPa(hUKOM Ka4eCTBEHHOTO PEryIi-
poBanust 95/70;

2) Kiw=1,5 1yt ciabo yTeruieHHOro 3/1aHusl (HarpuMep: aHrapa) ¢ TeMIepaTypHbIM TpadrKoM Kade-
CTBeHHOTO perympoBanust 130/65;

3) Ki=0,5 W15 XOpOIIIo TerIon30IMPOBAHHOTO 3/IaHUS C TEMITEPaTypHBIM IpauKoM KauyeCTBEHHO-
ro perynuposanus 60/40.

[pu HaaKe peryasTopa Ha OOBEKTe SKCINTyaTallH CHadaa 3aaeTcst THTOBoe 3Ha4YeHNe Ky, (01HO
13 TIPUBECHHBIX BBIIIE, B 3aBUCHIMOCTH OT OIICHOYHBIX WITH TIPOEKTHBIX XapaKTEPUCTHK 31aHHS), a 3aTeM
TIPOHM3BOJIUTCS €70 KOPPEKTHPOBKA B COOTBETCTBUH C KOHKPETHBIMHU YCIIOBUSIMH TIpUMEHeHs1. KoppekTu-
POBKa TIPOM3BOIUTCS 110 (hopMyIIe:

szzKpX Kml (1)
rne  Kim— mepBOHAYaIbHO YCTaHOBJIEGHHBIN (cMOTpH 1. 2.5.3.3) KoppekTupyroimii kodddurment
TETUIOBBIX TIOTEPH;
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Kp— koadduiment koppeximm;

Kimz— HOBO€ 3HaueHHE KOPPEKTUPYIOLIEro KO3((PUIMEHTA TETUIOBBIX OTEPh, KOTOPOE HEOOXOIMMO
BBECTH B OJIOK yMpaBJICHUS PETYIISATOPA.

Koadhdmment Kp onpenensiercs o opmysre:

Teu.por —
Kp = POr ~ Thap.cp @)
Teu.¢ ~ Tuap.cp

rjae TBH.IpOr— yCTaHOBJIEHHOE (3alpOrpaMMHMpPOBAaHHOE) 3HAYEHHUE TEMIIEpaTyphbl BO3yXa BHYTPH
HanOOoJIee TUIIMYHOIO MIOMEIIEHHUS O0BEKTA;

TH.cp— cpenHee 3HaUeHHE TEMIIEPATyphl Hapy>KHOTO BO3/yXa 3a BBIOPAHHBINA TIEPHO;T paOOThI MPe-
BapUTEITLHO HACTPOEHHOT'O PETYIIATOPa;

TBH.(b— cpenHee 3HaUeHUE TeMIIeEpaTyphl BO3AyXa BHYTPHU IIOMEIEHH 3a BEIOPaHHbIHM NIepHo]T pado-
ThI IIPEeIBAPUTEILHO-HACTPOEHHOT'O PETYIIATOpA.

IIpumep:

Ilycmv nepeonauanvHo 6 npoyecce npeosapumenvHOU HANAOKU KOHmMypa pezynamopa, pabo-
matrowe2o no cxeme « OmoneHue» ObLI0 YCMAHOBILEHO 3HAUEHUe KOPPEKmupyoue2o koagguyuenma
mennoswix nomepv Ky =1, npu smom Teu.npor 3anpoecpammuposano pasuvim 20 C.

anee npu ycmouuueo pabomaiowjem pe2yisimope npogoosim Cepuio U3MepeHuti memnepamyp
Tuap, Teu u onpedensrom ux cpeonue snauenus. Ilycmo, Hanpumep:

Teu.p=18°C
Twap.cp=-10°C.

anee onpeoensrom:
- 20-(-10) 30 _, .
18- (~10) 28
Hoeoe 3nauenue Kxrn, komopoe neobxooumo esecmu 6 010K ynpasieHus 0nsi O0AHHO20 KOHmypa 0y-
dem pasHo:
Kxrmp=1,07x1=1,07

2.5.2.3 Ecnu cnenudukoil 00beKTa 3KCIUIyaTalluy peryisTopa npeaycMmaTpuBaercs (Hampu-
Mep 1o TpeOOBaHUIO TEIIOCHA0XKAIOIEH OpraHu3alun) KOHTPOJIb TEMIIEPATyphl TEMJIOHOCUTEIS
B 00paTHOM TpyOONPOBOJIE C LIETbIO0 OTPAaHUYEHUS MaKCUMAJIbHBIX 3HaUYeHU Tobp B COOTBETCT-
BUU C 33JIaHHBIM TEMIIEPATyPHBIM TPAPHUKOM, TO AJTOPUTM PAaOOTHI KOHTYpa PEryJIHpPOBAHHS
MMEET JI0NOJHUTENIbHbIE 0COOEHHOCTH.

[Tpu BITFOUEHHOM pexnme KOHTpoJisi «KoHTposb 00p.: mpousBoauTcs» (cMotpu 1. 2.6.3.2)
PEryasTop KOHTPOJUpYeT BbloJHEHUE YCI0BHs Toop< To6ppacy, IA€ Tobppacy— pacueTHOE 3HAUE-
HUE TeMIIepaTypbl TEIUIOHOCUTENS B 0OpaTHOM TpyOONPOBOAE CUCTEMBI OTOIJICHUS, COOTBETCT-
BYIOIIEE THUIIOBOMY TeMIEpaTypHOMY TrpaduKy KauecTBeHHOro perymupoBanus 105/70 wm
95/70 °C nmns Texymero 3Ha4eHust THap U ycraHoBieHHOTO 3HaueHust TBH. Eciau ycnoBue Toop<
To0ppacy BBIIOJIHAETCS, TO AITOPUTM PabOTHI PETYISTOPA COBNAJAET C AITOPUTMOM II. 2.5.2.2.

Ecimt To6ppacy < Tobp, TO perysasTop BelpabaThIBa€T CUIHAJ YIPABIICHHS, 3aKPbIBAIOLINI KIIalaH J10
TEX IOp MOKa He OyJeT BbINOIHEHO ycioBHe To6p< Tobppacy.

Ecmu pexxum koHTpoJis BeIKTIOYeH «KOHTpOas 00p.: HE Mpou3BoAUTCS» (cMoTpH 1. 2.6.3.2),
TO KOHTYp PEryJaupoBaHUs pabOTaeT Mo allrOpuT™My 1. 2.5.2.2.

2.5.2.4 TIpu cxeme paboThl «OTOIUICHHE)» KOHTYP PETYIIATOPa MOXKET OCYIIECTBIISTh YIIPABJICHUE B
OJIHOM M3 TPEX PEKUMOB:

Pexxum 1- PerynupoBaHue Bpy4dHytO;

Pexxum 2— Perynupoanue 1o 3a1aHHO# (GUKCHpOBaHHOM TemriepaType TBH;

Pesxkum 3— PerymupoBanue mo 3aqaHHOMY TpauKy TEMIEpATyp WISl KKIOTO Yaca KaKIOro JTHS
HerenH (TIOHMKEHHUS TEMITEPATyPhI Tl HOYHOTO BPEMEHH U BBIXOTHBIX JTHEH ).

2.5.2.5 Ilpu peaym3aiiu CXeMbl C MaKCUMAJIBHBIM HA00POM 000PYIOBAHUSI PETYIISTOP BITOJHSET:

— pazlieNbHOE YIpaBJICHUE IBYMsI IO IMENTMBAIOIIMMH WIIH LUPKY/SILIMOHHBIMUA HACOCAMU C BO3-
MOYHOCTBIO PE3EPBUPOBAHUS 10 BPEMEHH;

— KOHTpOJIb (MpOBEpKa Ha HAJTMYME WIM OTCYTCTBUE aBapUHHON CUTyalun) QyHKIHOHUPO-
BAaHUS CUCTEMbI PETYIUPOBAHUS 10 IABIEHUIO;
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—KOHTpOJIb (IIPOBEPKA HAa HaJIM4YME€ WM OTCYTCTBHE aBapUHHOI CUTyallMu) QyHKIHOHUPO-
BaHHUS CUCTEMBI PETYIUPOBAHUS 10 TEMIIEPATYPE;

—KOHTpOJIb (IIPOBEPKA HAa HaJIM4YME€ WM OTCYTCTBHE aBapUUHOIN CUTyallMu) QYHKIIHOHUPO-
BAaHHUS CUCTEMBI PETYIUPOBAHHUS 10 TEMIIEPATYpPE U JABIICHUIO;

— 3alIUTY HACOCOB OT «CYXOTO XOJa».

2.5.2.6 biiok ympaBieHust 0TOOpaKaeT B COOTBETCTBYIOIIEM MEHIO OIMOKY B (DyHKIIMOHUPOBAHIH
KOHTYpa peryJIMpOBaHus B CIEIYIOLIMX CIyJasix:

—HEHUCIPABHOCTH OJTHOTO W3 OCHOBHBIX KaHAJIOB M3MepeHuit Temmepatypsbl (Tuap, Tem, Tobp );

—cpabarsiBanue JIKC;

—HapyIleHHe HOPMaJbHOTO (PYHKIMOHUPOBAHUS KOHTYpa peryiupoBaHusi (BOSHUKHOBEHUE
«3aporpaMMHUPOBAHHBIX COOBITHI» 1O AaBieHuto P nmu no remmneparype T).

[Ipu 3TOM, B Cilydyae BbIXOJA U3 CTPOS OJTHOTO U3 OCHOBHBIX TEMIEPATYPHBIX KaHAIOB WIIU
cpabarbiBanus JIKC Bo3Hukas omubdka cpa3zy otooOpaxkaercs Ha JKKU, a kpacHbIl cBeTOIMO
«ABapusi» NEpeBOJUTCS B COCTOSIHUE cBeueHHUs. [Ipy BOZHHKHOBEHMH «3alporpaMMHUPOBAHHbBIX
COOBITHIDY HApYyLLEHHUsS HOPMAIBHOIO (PYHKIIMOHMPOBAHUS KOHTypa PETYIMPOBAHUS HHIAUKAIIMS
OLIMOKH ¥ BKJIFOYEHHE CBETOAMOMA «ABapush MPOUCXOIUT B COOTBETCTBUM C YCTAHOBJICHHBIM aJIr0-
PUTMOM dYepe3 3amporpaMMHUpPOBAaHHBIE MHTEPBAJIbI BPEMEHU. ANTOPUTM PabOThl peryisiTopa IpH
BO3HUKHOBEHUH «3alpOrpaMMUPOBAHHBIX COOBITHI) HAPYLIEHUS HOPMAIBHOTO (DyHKIIMOHUPOBAHUS
u obecneuennu pexkuma ABP HacocoB mopoOHO paccMoTpeH B 11. 2.5 4.

2.5.3 Onucanue aaropurmMa padorbl KOHTYpa peryaupoBaHus no cxeme «lloanurka»

2.5.3.1 B obueM Buje cXeMbl HOJKIIOYEHUH KOHTYpa perynisaropa, s KOTOporo BelOpaHa
cxema pabotsl «lloanurka», nmpuBeaeHbl Ha pucyHke A.7 (nmpunoxxenue A). Ilpu stom Ha pu-
cyHke A.7(a) mpuBeJieHa cXxeMa ¢ MUHUMAaJIbHBIM HA00OpOM 000pyJOBaHUs, MO3BOJISIIOIINM pea-
JM30BaTh MojJepKaHue TpeOyeMoro JaBjieHus B JIMHUU MOANUTKY, a Ha pucyHke A.7(0) mpuse-
JIeHa cXeéMa ¢ MaKCHUMaJlbHbIM HabopoMm obopyaoBanus. [laTuuku koHTposis HacocoB (JKH) u
natuuku cyxoro xona ([AKC), kotopele B ciiyuae HEOOXOAUMOCTHU MOAKIIOYAIOTCS K COOTBETCT-
BYIOIIIMM BXOJaM OJIOKa yrnpaBJjieHUs, Ha cXxeMe He ykazaHbl. LludppoBoit natuuk nasnenus (P),
ManoMeTp AekTpokoHTakTHIN (MD), IKH n JIKC monkmtodaroTcsi B COOTBETCTBHU C PUCYH-
koM b.1 npunoxenuss b. Buumanue! B ciydae ucnons3zoBanus JIKC, npu ux cpabarbiBaHuu
MIPOUCXOUT OE3yCIOBHOE OTKIIOUYEHUE padOTaIOIUX MOBBICUTEIbHBIX HACOCOB MIIM OJIOKUPOB-
Ka MX BKJIFOYCHHS (€CJIM HACOCHI B TAHHBI MOMEHT HE paboTaroT).

B cnydae HeoOxoaumocTu KoHTakThl M3, cpalaThiBaroIive Npy CHIDKEHUM JABICHUS B TOUKE
YCTAaHOBKH MaHOMETPa HIKE YCTAHOBJIEHHOTO 3HaYeHUs Pmin MOTyT moakimouarbest ¥ K Bxoxy JIKH 2
OJI0Ka yIpaBJICHUSL.

IIpumeuyanue— [Jiasi padorsl mo cxeme «lloanmurka» MoKeT OBITh CKOH(pUIYpHMpPOBaH
TOJILKO BTOPOii KOHTYP peryJHpoBaHHA.

[Tpu padote 1o cxeme «I loamuTka» OIOK ynpaBJIeHHS PETYISTOpa M0 pe3yabTaraM U3MEPEHHH J1aB-
JIEHUS B JIMHUM TIOJJTUTKH BbIpaOaThIBAET YIPABIISIOLIEE BO3ICICTBIE HA PEryIUPYIOIIMI KilaraH, KOTo-
PBII M3MEHSET pacXo/] XOJIOJHOM BOJIBI B JIMHUM NOINUTKYU. B ciiydae nmprMeHeHns B CXeMe OJJHOTO WU
JIBYX TOBBICUTEIILHBIX HACOCOB (PUCYHOK A.7 (0)) OJIOK yrpaBJIeHHs TI0 CUTHAJIAM C JICKTPOKOHTAKTHOTO
MaHOMETpA BKITIOYAET WM BHIKITFOUAET UX B COOTBETCTBUM C 3a]aHHBIM AJITOPUTMOM.

Lenbro 3THX BO3AEHCTBHI HA UCHIOJIHATENBHBIE MEXAHU3MBI SIBIIETCS IO IIEP/KAHUE TTOCTOSIHHO-
ro JaBJICHUSI Ha BBIXO/€ JTUHUM MOANUTKH.

[Ipu sTOM ympaBisitolee BO3JCHCTBUE HAa PETYIUPYIOUIUI KiamnaH BbIpaOaThIBAE€TCS IO
[IN/I-3ax0Hy, a BO3JCICTBHE HA MOBBICUTEIBHBIE HACOCHI OCYILECTBIISIETCSI B COOTBETCTBUH CO
CJIEYIOIIUM aJITOPUTMOM:

— €CJIM JIaBJI€HHE B TOYKE YCTAaHOBKM MO CTaHOBUTCS HUXE YCTAHOBJIEHHOTO 3HAYECHUS
Pmin, To GyioKk yrmpaBieHus 1a€T KOMaHAY Ha BKJIIOYEHHE IOBBICUTENILHOTO HAacoca U Jajiee Mo
aIropuT™My pabOThl MPH BO3HUKHOBEHUHU <«3alpOrpPaMMHPOBAHHBIX COOBITHIT» HApYLLEHHS HOp-
MaJIHOTO (D)YHKIIMOHHUPOBAHMUS;

— €ClIM JaBJICHHE B TOYKE YCTAaHOBKM MO CTaHOBHUTCS BBILIE YCTAHOBJIEHHOTO 3HAYCHUS
Pmax, To 650K ynpaBieHus Ja€T KOMaHJy Ha BBIKIIIOUEHHE HACOCa WJIM HACOCOB (E€CIH B ITOT
MOMEHT paboTanu JjBa Hacoca.
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2.5.3.2 Ilpu cxeme pabotsl «IloanuTKa» MOXKET OCYILIECTBISATHCS PETYIUPOBAHUE B OJTHOM
U3 JIBYX PEKUMOB:

Pexxum 1- PerynupoBaHue BpyuHytO;

Pexxnm 2— PerynupoBanue (pMKCUpOBaHHOMY 3HAYEHHIO JTABJICHHUS;

2.5.3.3 Ipu peaym3aiiu CXeMbl C MaKCUMAJIBHBIM HA00OPOM 000PYIOBAHUSI PETYIISTOP BITOJHSET:

— pa3lenbHOE YIPaBJIEHUE IBYMs OBBICUTEIILHBIMUA HACOCAMH C BO3MOXKHOCTBIO pE3epBUPOBaA-
HUS TI0 BPEMEHHU;

— KOHTpOJIb (MpOBEpKa Ha HAJTMYME WIM OTCYTCTBUE aBapUHHOM cUTyalnn) QyHKIHOHUPO-
BaHUS KOHTYpa PEryIUpOBaHUS 10 JIABJICHUIO;

— 3aILUTY HACOCOB OT «CYXOT'O XOJIa».

2.5.3.4 brok yrpaBiieHus1 0TOOpaXkaeT B COOTBETCTBYIOLIEM MEHIO OIMOKY B (DYHKLIIMOHUPOBAHUHI
KOHTYpa peryJIMpOBaHus B CJCIYIOLMX CIydasix:

—cpabarsiBanue JIKC;

—HapylIeHne HOPMAILHOTO (DYHKIIMOHUPOBAHUS KOHTYpPA PEryIUpOBaHUs (BOSHHKHOBEHHE
«3amporpaMMHUPOBAHHBIX COOBITHUI» TIO JIaBJICHUIO P);

—cpabaThIBaHWE KOHTAKTOB 3JIEKTPOKOHTAKTHOTO MaHOMeTpa Pmin vt Pmax.

[Ipu stom, B cinyuyae cpaOatbiBanusi JIKC mnan koHTakToB Pmin (Mim Pmax) Bo3HHKIIas
omunoOka cpazy otobpaxaercsa Ha KKU, a xpacHblil cBeroanos «ABapus» MEpeBOAUTCA B CO-
CTOsiHME cBeueHus. [Ipy BO3ZHMKHOBEHMH «3allpOrpaMMHMPOBAHHBIX COOBITHID HapyIIEHUS HOp-
MaJIbHOTO (DYHKIIHOHMPOBAHUSI KOHTYpa PEryIMpOBaHHs WHIUKAIMS OIIMOKK M BKIIFOUYCHHE CBETO-
MoJia «ABapusD) MIPOUCXOUT B COOTBETCTBUM C YCTAHOBJIEHHBIM aJITOPUTMOM Yepe3 3arporpaMMu-
POBaHHBIE UHTEPBAIbI BpEMEHU. AJITOPUTM pabOThI PErYISTOpa NPU BOSHUKHOBEHUH «3allporpaMMu-
POBaHHBIX COOBITUI» HApyILIEHUsS HOPMAJILHOTO (PyHKIMOHMpOBaHUS U obecrieueHuu pexrima ABP
HAcOCOB PAacCMOTpEH B I1. 2.5.4.

2.5.3.5 Ilpumeps! peanm3anuu cxeM peryaupoBanusi: «['BCy» (kontypl) + «lloamutkay (KoH-
Typ 2) u «Otomnenue» (koHtyp 1) + «lloanurka» (KOHTYp 2) mpHUBEAEHBI Ha pUCYHKaX A.8 U
A.9 ipunoxenus A.

2.5.4 Auroputm padoThl pery/ifitopa Npy HAPYLIEHNH HOPMAJILHOI0 (PYHKIOHMPOBAHUS
U o0ecrieuenun pexxuma ABP nacocos.

2.5.4.1 B ciyuae, ecni B KOHTYPE PETYTMPOBAHUS YCTAaHOBJICHO J[Ba HACOCA, TO MPH HOPMAJIBHOM
(YHKIIMOHMPOBAHUY CUCTEMBI OJIMH HAXOJIUTCS B paboueM COCTOSHUM (aKTMBHOM WITH PEKUME OXKH-
JTAHWS BKITFOUEHUS, €CIIA TOTO TpeOyeT ajiropuTM padoThl), a Jpyroi HaxoauTcs B pesepse. Ha pe-
3€pPBHOM HAcOCE MOXKHO MPOBOAUTH MPOQHUIAKTUUECKUE PEMOHTHBIE PabOoThl, HE HapyIIas (yHKIHO-
HUPOBaHUS crcTeMbl. VIHTepBas pe3epBUpOBaHMs U BPEMsI MIEPEKITIOUEHHUS YCTaHABIMBAIOTCS B COOT-
BETCTBYIOILIMX MEHIO PETYIIsTOpa (PeXUM Ii1aBHOro MeHo « Kongurypamms»), KOTopble paccMoTpe-
Hbl ganee. [loa HacocoM «A» B MEHIO MOpa3yMeBaeTCsl HACOC, KOTOPbIi B JaHHBIM MOMEHT HaXOUT-
csl B paboueM COCTOSIHUM, a 07l HacocoM «B» TOT, KOTOpPbIil B JaHHBI MOMEHT HaXOJIUTCSI B PE3EPBE.
[Ipu sTOoM HacocoM A MOKET ObITh, B 3aBUCHUMOCTH OT TEKYLIETO COCTOSIHUS (DYHKIIUU PE3epBUpPOBa-
Husl, Kak Hacoc H1 (o cxeme), Tak u Hacoc H2 (st cxemsl «Ilogmurka» [TH1 u ITH2 cootBercTBeH-
HO). B ciydae otkimrouenHo# ¢ynkimn pesepsupoBanus (MHaTepBas pesepBa = () cyrok) Hacocom A
Beeraa sisiserca H1 (ITH1 mns cxems! «lloamurtka).

2.5.4.2 Anroputm padotsl 1Js cxembl «['BC».

B nononxeHue K yrpaBieHHIO ¢ BO3MOKHOCTBIO PE3EPBUPOBAHMS ABYMSI HACOCAMU MOXKET (B CITy-
Yyae He0OXOIMMOCTH) KOHTPOJIMPOBAThCS Pa3HOCTh Temreparyp TrB-TKOHT U (WIM) JaBleHUE B JIMHUU
permpkyisiiun Ha Bbixogie HacocoB ([IKH). Ecim xonTpoimpyemas pasHOCTh TeMiieparyp OoJibIie 3a-
[POrPaMMHUPOBAHHOIO 3HAYEHUS, a TAKKe, €CIIM OTCYTCTBYET JIaBJICHHUE B JIMHUM PELUPKYISIMH (cpa-
6otan JIKH), To dukcupyercsi coObITHe HEHOPMAITLHOTO (DYHKIIMOHUPOBaHUS Hacoca A. JlanbHeiime
JIEHCTBUSI OTIPEICTISIFOTCSI TTOPSIIKOM, YCTAaHOBJICHHBIM B MEHIO «AJITOPUTM HAcocoBy pexxnmMa «KoHdu-
rypaiysh TJIaBHOTO MEHI0. B TaHHOM MeHI0 BBIOMpaeTCst OPSIZIOK JICUCTBUI B CITydae BOSHUKHOBEHUS
COOBITHSI HCHOPMAITHLHOTO (DYHKITMOHUPOBAHUSL:

-A>E — yepe3 BpeMs aHain3a tan BKIOYUTH MHAuKanuio omubku «E» na )KKU u cseto-
0. «ABapusi»;
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-A>Bb>E — uepe3 Bpems taH BKJIIOYUTH Hacoc b 1 (eciu coObITHE OCTAIOCh) Yepes tan BKITO-
YUTh UHJMKALKIO OIUOKU «E» U cBeToano] «ABapus»;

-A>A+b>E — yepe3 BpeMms taH IONOJHUTEIBHO BKIIOUUTH Hacoc b u (ecnu coObiTHE OCTa-
JI0Ch) uepes3 taH BKITFOUNTH HHIUKAIMIO OMUOKH «E» W cBETOAMOM «ABapus»;

-A>b>A+b>E — uepe3 Bpems tan BKIItOUNTh Hacoc b u (eciu coObITHE OCTAIOCh) Uyepes tan
BKJIIOUUTH 00a Hacoca M (eciu cOObITHE OCTaJOCh) yepe3 taH BKIIOUUTh MHJMKALUIO OLINOKU
«E» u cBeronon «ABapusi».

[Tocne ycTpaHeHus COOBITHS pelie aBapUU BBIKITIOYACTCS, U PETYJSATOP OCTaBISIET BKIIIOYCH-
HBIM Hacoc A.

Buumanue! KoHTposs HACOCOB MTPOBOAUTCS TOJIBKO B TOM CITy4ae, €CJIY MO 3alporpaMMH-
POBAaHHOMY aJITOPUTMY PabOTHI PETyIATOPA HACOCH B TAHHBII MOMEHT BPEMEHHU JOJIKHBI OBIThH
BKIIIOYCHBI. B IPOTHBHOM Cily4ae KOHTPOJIb HE OCYIIECTBIISICTCS M 10 YMOJYaHHIO CUUTAETCS,
YTO COOBITHE YCTPAHEHO.

Ecnu B KOHKpETHOH cxeMe KOHTypa PeryjJupoBaHusl HET HEOOXO0AUMOCTH UCIOJIb30BaTh Ha-
COCBHI WJIM KOHTPOJIMPOBATh WX paboTy, TO B MeHIO «KoHTposb HacocoB» pexxnma «KoHbpury-
panms» TIIaBHOTO MEHIO peryisitopa Beionpaercs: «He mpousBoauTces».

2.5.4.3 Anroput™m padoTsl Ajs cxeMbl «OTOIIEHHEY.

B nononHeHue K ynpaBiIeHHIO C BO3MOKHOCTBIO PE3EpBUPOBAHUS JBYMsI HACOCAMU MOXET (B
Cllydae He0OXOJMMOCTH) KOHTPOJIMPOBAThCs pa3HOCTh Temieparyp Tkonr-Tem (B 3TOM cirydae JaTduuk
KOHTPOJILHOW TEMIIEPATYyphl YCTAHABIMBAETCS TIEPE] y3710M CMEILIEHUsI UM Ha BXOJIE TEIJIO0OOMEHHU-
ka) u (wm) naBieHre Ha BbIxoAe HacocoB ([AKH). Ecnm xonTpommpyemast pa3HOCTh TEMIIEpaTyp
MEHBIIIE 3aITPOrPAMMHUPOBAHHOTO 3HAYCHUS, a TAKKe, €CIIM OTCYTCTBYeT jaaBienue (cpaboran JIKH),
TO (hpUKCUpyeTCcs COOBITHE HEHOPMATIHLHOTO (PYHKIIMOHMpOBaHMS Hacoca A. JlanpHelme neicTBus
OTIPEIEIISTFOTCSI TIOPSIIKOM, YCTAaHOBJICHHBIM B MEHIO «AJITOPUTM HACOCOBY M COBIAMAIOT C I1. 2.5.4.2.

Buumanue! KoHTposb HacOCOB MPOBOAUTCS TOJIBKO B TOM Cllydyae, €ClIU 110 3anporpaMMu-
POBAaHHOMY aJITOPUTMY PabOTHI PETYIATOPA HACOCH B TAHHBII MOMEHT BPEMEHHU JOJIKHBI OBIThH
BKJIIOYCHBI. B MPOTHMBHOM ciiydae KOHTPOJb HE OCYIIECTBISCTCA M MO YMOJYAHUIO CUUTACTCS,
YTO COOBITHE YCTPAHEHO.

Eciu B cOOTBeTCTBHM ¢ BHIOPAHHBIM AJITOPUTMOM PAadOTHI JJsl CHCTEMbI OTOIJIEHUS
HACOC MCIOJIL3YeTCsl B KayecTBe LMPKYJISUHOHHOIO (pucyHKH A.4—A.6), TO OH J0JIKEeH
ObITh BKJIIOYEH NMOCTOSIHHO. Eciiu B KOHTYpe HcHojib3yeTcsi Ba HAcOCa, TO MOCTOSIHHO
OJIMH M3 HUX BKJIIOYEH, 2 BTOPO HAX0UTCS B pe3epBe.

Ecnu B KOHKpETHOMH cxeMe KOHTYpa PeryJiupoBaHUs HET HEOOXOIUMOCTH KOHTPOJIUPOBATh
paboTy HacocoB, TO B MeHI0 «KoHTpoJib HacocoB» pexuma «KoHdurypanus» IiIaBHOIO MEHIO

perynstopa BeiOupaetcs: «He nmpousBoauTcs».

2.5.4.4 Anroputm padotsl 15 cxembl «[lognurkay.

Bo3moxHBI 1Ba BapraHTa pabOThI.

Bapuanr 1

B cxeme, npuBenenHoi Ha pucyHke A.7 (6), 0IMH U3 HACOCOB MOCTOSIHHO BKJIFOYEH, @ BTOPOM Ha-
XoauTcs B pezepBe, MD He nipumensieTcs. KoHTposs 1 ynpasienue paboToil HACOCOB OCYIIECTBIISICT-
cs1 ¢ nomobto JIKH, ycranosienHoro Ha Beixoze HacocoB. Eciu cpabateiBaer JIKH, To dhukcupyer-
sl cOObITHE HEHOPMAJILHOTO (DYHKIIMOHMpPOBaHMS Hacoca A. [lanbHeile AeicTBUSI ONpeaenstoTcs
MIOPSIJIKOM, YCTaHOBJIEHHBIM B MEHIO «AJITOPUTM HAaCOCOB» U COBIAJIAOT C 1. 2.5.4.2.

Bapuant 2

B cxeme, npuBenenHoit Ha pucynke A.7 (0), KOHTPOJIb U YIpaBJIeHHE PabOTON HACOCOB OCYIIECT-
BisieTcs ¢ noMouibio MO. Eciu naBnenue, uamepsiemoe MO orBevaer ycnoBuio Pmin <P< Pmax Haco-
Cbl OTKJIFOUYEHBI. Pmin 3HauU€HUE aBJIE€HUS, YCTAHOBJICHHOTO Ha MO, /17151 KOTOPOTO BBINOJIHAETCS YC-
noBue: ecii P< Pmin, To cooTBeTCTBYIOIIME KOHTAaKThI (Bx0 P3 Onioka ynpasnenust) MO HaxonasTcs B
AKTHBHOM COCTOSTHUM (3aMKHYTO WJIM Pa30MKHYTO B 3aBUCUMOCTH OT KOH(Uryparuu). Pmax 3HaueHue
JaBJIeHUs], ycTaHOBJIEHHOro Ha MO (Bxox P4), a5t KoToporo BhINOHSETCS yciioBUe: eciu Pmax < P,
TO COOTBETCTBYIOIIME KOHTAKTHl MO HaxoAATCsS B aKTUBHOM COCTOSIHUU (3aMKHYTO WJIM Pa30MKHYTO
B 3aBUCUMOCTH OT KOH(pUTyparyn).

Ecmu naBnenune otBeuaer ycnoBuro P< Pmin, 610k yripaBnenus BkrodaeT Hacoc A. JlanpHenmme
NENCTBUS ONPENIEIIAIOTCS TOPSAAKOM, YCTAHOBJIIEHHBIM B MEHIO «AJITOPUTM HACOCOB) JIO BBIMOJHEHHS
ycnoBust Pmax < P, ipu BBITIOIHEHHHM 3TOTO YCTIOBUS HACOC (MJIM HACOCHI) OTKITFOYAFOTCSL.

18



2.6 Onncanue pe;KUMOB IVIABHOT'O0 MEHIO PeryJsiropa

2.6.1 Onucanne pexnma «CiyskeOHbIN»

Buumanue! Ilponecc Hananku perynsropa Ha 0oObEKTE KCILTyaTallid HAauMHAETCS C yCTa-
HOBKU B nojameHio «/M3mMeHeHune KoHpurypauuu» paspeuieHus Ha U3MEHEeHHEe KOHQUrypauuu
(cocrosinue «Pa3pemeno»). Eciu ycranaBnuBaercs paspenieHue Ha U3MEHEHHe KOH(Urypanuu,
TO BO BCEX MEHIO PEryJIATOpa MapaMeTpbl, KOTOPbIE MOTYT IOABEPraThCsi U3MEHEHUIO HAUMHAIOT
MuraTtb. MUranue npekpaiaercsi nocjae yCTaHOBKH 3alpeTa Ha u3MeHeHue KoHpurypauuu. Ec-
JIM B T€UYEHUE 5 MUHYT OTCYTCTBYET BO3JIEHCTBUE HA KJIABUATYPY, TO OJOK yIpaBieHUs] aBTOMa-
truecku nepeBoaut JKKU B pexxum 0ToOpakeHHsT OKHA COCTOSIHUS PEryisiTopa (CMOTPH pUCY-
HOK 1) ¥ ycTaHaBJIMBAET 3apeT Ha U3MEHEHHE KOH(UTYpaluH.

Buemnuit Bun pexxuma «Ciry>keOHBINY TIIABHOTO MEHIO PEryJIsITOpa MPEICTaBIICH Ha PUCYHKE 4.

CayxeoHbli
— | -
; v
- B BepxHell cTpoke BBIBOAUTCS 3aBOICKONM HOMep. B HIKHEH cTpoke BBIBOJUTCS HOMED
N XXXXXXXX | ge 6
- PCUU IIPOIPaMMHOI0 00€CIIEUeHUS PErysTopa
Bepcusa: X.XXX

yv

CereBoli agpec
RS 485: XXX

-
CkopocTts 0OMeHa
RS 485: XXXXXX

I~

Wnrepsan 3amucu
XX muH. (XX yacoB)
(3anucs 3anperieHa)

I~

praBﬂeHI/Ie KJ1aIl.
Peneiinblii BBIXO
(Anasnorosslii 0-10V)

- Certenoif apec 3a1aétes B nuanasone ot 0 10 127 ¢ HOMOIIBIO KHOMOK « ¢ » 1 « * » mpu
YCIIOBUHM, 4TO B NoaMeH0 «/3MeHeHHe KoH(uUrypanum» ycTaHOBJIEHO pa3pelleHHe Ha H3-
MEHECHHE HACTPOEK (CMOTPHU HHXKE).

- Boi6op ckopoctu oOMeHa u3 cTaHnaprHoro pszaa or 9600 no 115200 6op BbInONHAETCA C
NOMOIIBI0 KHOMOK « * » 1« » 1ipu ycrnoBuu, uto B noamento «M3meHenne KoHpUrypa-
LIM» YCTAHOBJIEHO Pa3pelleHUE HA M3MEHEHHE HaCTPOEK.

- BBI60p HMHTCpBaJa 3aIllMCHU CTAaTUCTUKU (I/IJ'II/I 3amper 3al'II/ICI/I) BBIIIOJIHACTCS € ITOMOIIBIO
KHOIIOK « “»u« » » IIpU yCJI0OBUH, YTO B IIOAMCHIO «3meHeHune KOHq)I/IpraLII/II/I» YCra-
HOBJICHO Pa3pelIeHNe Ha U3MCHCHUEC HACTPOCK. B npaBoﬁ YacTH HIDKHEH CTPOKH BBIBOAUTCS
3HA4YCHUC FJ'ly61/IHBI apxXuBa B Hacax, COOTBETCTBYIOIICC BBI6paHHOMy HUHTCpBaJly 3allUCH.

- Boi6op THma yrpaBiieHUs perylnupyromuMy KianaHaMy (pefeiHbli WiIn aHaJIoroBblii) BbI-
TOJIHSIETCA ¢ MOMOIIBIO KHOMOK « * » 1 « * » npu ycioBuu, 4To B noameHio «M3MeHenue
KOH(Urypaluu» yCTaHOBIICHO Pa3pelleHUEe HA M3MEHEHHE HACTPOEK.

y Vv

W3menenne KoHO.:
3aIpeIieHo
(PA3PELLIEHO)

- 3anpeT W pa3pelIeHne Ha U3MEHEHUEC KOH(l)I/IpraLII/II/I BBITIOJIHACTCA C ITOMOIIBIO KHOITOK
«'ryu« » ». HpI/I BKJIFOUEHUH OJI0Ka YrpaBJICHUSI U3BMECHEHUEC KOH(l)I/IpraLII/II/I 110 ymoin4a-
HHIO 3aIIPCIUICHO.

v

Pucynok 4

be3ycnoBHbIN nepexo/ U3 J1I000ro MOJAMEHIO B IIABHOE MEHIO PETYJSTOpa BBIMOIHSIETCS C

MIOMOIIBI0 KHOTIKH « “ ». [locnenyromee HaxkaTtue Ha 3Ty ke KHonKy nepeBoaut XKKU B pexum

OTOOpaXeHHUsI OKHA COCTOSIHHS peryistopa (pucyHok 1). CkazaHHOE paclpoCTpaHSETCs U s
JIPYTUX PEXKUMOB INIABHOI'O MEHIO.

2.6.2 Onucanue pe:xxuma «Bpi0op cxembi»

Crnenyromym 3TalioM B IIPOLECCE HANAJKU PEryJIATOpa OCIe YCTAHOBKU Ha pa3pelIeHUs Ha
M3MEHEHHE KOH(UTYpallui U HEOOXOIMMBIX HACTPOEK B pexxrMe MeHI0 «Ci1yKeOHbIN ABIIeTCS
BBIOOP cXeMbl PabOTHI AJIs KaXJ0ro U3 KOHTYPOB peryaupoBaHusi. OH BBINOJIHSIETCS B PEKUME
«Bb100p cXeMbI» ITTaBHOrO MeHI0. BapuaHThl cxeMm, KOTOpble MOXHO BbIOpATh AJIS KaXJA0Tr0 U3
KOHTYPOB pEryIMpOBaHus, IpUBEICHBI B TabauIe 1.
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IIpumeuanue— Ecnu s KOHTYpa perylupoBaHuUsl BBIOMPAETCS HOBBIM THUI CXEMBI, TO yC-
TaHOBJICHHbIE PaHEE HACTPOMKU MapaMeTpOB PEryIUpOBaHUs cOpachbIBalOTCA, a JUIsl BHOBb BbI-
OpaHHOU CXeMbl YyCTaHABIMBAIOTCS 3aBOJICKUE MpeABapUTENbHbIE HACTPOMKHU. JlanbpHeiue Ha-
JIAZIOYHBIE ONEPALNH, HAIIPABJICHHBIC HA YTOYHEHUE [TapaMeTPOB PETYIIMPOBAHMS, BBITIOJIHSIIOTCS
JUIS TTOJTHOM a/lanTaluy U3eIus K cuelupuke KOHKPETHOro 00BbEKTa.

Crpykrypa pexnmMa «BbI00p cxeMbD» ITTaBHOTO MEHIO PEryJIsITopa PEACTaBIeHa Ha PUCYHKE 5.

Bb160p cxembl

— | =
L
V3MEHUTh TUII U »| 1 Tun xourypa: - Bei6op cxemsl (I'BC mwnn Oromnenue) i 1-ro KOHTYpa BBIIIONHS-
c6pocHTH HacTp. — [ XXX €TCs € TIOMONIBIO KHOTOK « * » 1« ».
A
y v
2 Tun KoHTYypa: - Bei6op cxemsl (I'BC, Oromnenue min IloxnuTka) Uit 2-ro KOHTypa
XXX BBITOJHAETCSA € TIOMOIIBIO KHOMOK « * » 1 « ¥ ».
E
Pucynox 5

2.6.3 Onucanue pe:xkuma «Kondurypauus»

[IpocMOTp 1 U3MEHEHHE TapaMeTPOB PEryJIMPOBaHMUs, AITOPUTMOB pabOThI IIPU HAPYIIEHH-
SIX HOpMaJIbHOTO (PyHKIIMOHUpPOBaHUs, KoHPUrypuposanue Bxon0B ot JIKH, JIKC u M3 ocyme-
CTBIISIIOTCS B PEXKMMax riiaBHoro Menio «Konpuryparws [ u «Koudurypamus By st kaxmoro
13 KOHTYpOB oT1ienbHO. CTpykTyphl pexumoB «KoHpurypauus» oIuHAKOBBI Kak A 1-ro, Tak
U JUIsl 2-TO KOHTYpa PEryJIUpOBaHUS U 3aBUCAT OT BIOPAaHHOM cxeMbl paboThl. MckitoueHue co-
CTaBJISIET CIIy4aid, KOI/ia /Uig BTOPOro KOHTypa BbiOpaHa cxema «IloamuTkay.

H3meHeHne HACTPOEK BO3MOKHO TOJIBLKO B ClIydae, eciii B pe:xkuMe MeHI0 «CiryxeOHbIID
YCTAHOBJIEHO pa3pellieHue HA H3MeHeHre KOH(HUrypanum.

2.6.3.1 Cxema «I'BC».

Crpykrypa pexxuma MeHo «KoHndurypauus» 111 KOHTypa peryjaupoBaHHs CO cXeMoil pabo-
1ol «I'BC» moka3ana Ha pucyHke 6. B kauecTBe mpumepa npecTaBieH BTOPOU KOHTYP.

Koﬂqmrypalmﬂ IIpumevanne— Ha pricyHke 6 MITPUXOBBIMH JTUHUAMH OOBEICHBI ITyHKTHI Me-

HIO, KOTOPBIC TOTIOJIHUTEIBHO MOSIBIIIOTCSA B CTPYKTYype pexuma «Kondurypa-

— 1= mus», eciu B pexuMe «CayKeOHBIN» YCTaHOBJICHO aHAJIOTOBOE YIPABIICHUE

‘ v KJIaIIaHOM (CMOTpH PUCYHOK 4). Bce ocTasibHbIC TyHKTHI COBIAIAOT MO Ha3HA-

Tun xoHTypa: YCHUIO, KaK JUIA PEIeHHOro, Tak M IS aHAJIOrOBOrO THIIA YIpaBicHusA. B ciy-

( 3 yae HeOOXOAUMOCTH, B KOMMEHTAPHIX K KOHKPETHBIM ITYHKTaM JaHbI COOTBET-
1—)_' I'BC CTBYIOIIHE MTOSCHEHUS.

i v
Peskum TBC: - BBI60? pexumMa padotsl: «PUKCHpOBaHHOE 3HaquHe:>, «pacux o yacam», «OTKIIIOUEH»
(py4HOM PEXKUM) BBIIIOIHAETCS C TIOMOILBIO KHOIIOK «

» U « 4 ».
Duxkc.3uauenue

- MeHto ycraHOBKH (KOPPEKTHPOBKH) TpariKOB pabOTHI PEryIsITOpa IO JHSM HEZENH W YacaM.
> v KoppeKTupyeMblii HapaMeTp BBIOMPAETCS ¢ TIOMOIIBEO KYPCOpa «v» MpH oMoty KHomku « ¢ »,
JIH 99 XX° K49 T 3HaueHHE MapaMeTpa H3MEHSAETCS C MOMOIIBIO KHOMKH « » ». AJITOPUTM YCTAHOBKH M KOPPEK-
THPOBKH Tpaduka paboThI peryisropa nogpodHo onvcan B npuioxennu [l Hacrpoiiku raHHOro
v MEHIO aKTyaJIbHbI (BJIMSIOT Ha aIrOpUTM paloThl), €CIU B NPEBIIYIIEM IIYHKTE BbIOpaH PeXUM
«'padhuK o yacamy.

(1

Pucynox 6
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(1
v
=== = = == -

Min. nonoxenne |
| KiamaHa: XX%

Vv

P = = ==

] Max. nonoxkenne |
| KJanaHa: XX% |

Lo

I Pabouuii quanazon
kiamaHa: XX cek.
(X XXX V/C)

vV

b JlnHamud. auar.
dT/dt: X °C/mun

vV

Pacu. noncrpoiiku
Kaxcple: XX MHH.

vV

Konrpons 00p. :
npou3eooumcs

=

Hopm.
peruoHa:

TeMI-pa
-XXc

T~

Bpems BxiroueHus
erymsiropa: . XX 4

*v

Bpemst BeIkiTROU.
erymsiropa: - XX 4

VY

KonTpone Hacoco
(no oasnenuro)

yv

AB. maBi. Bx P1
(no 3ambIKanUI0)

*v

AB. cyx. BX. P2
(no 3ambIKanUI0)

VY

Pexxum knamn. npu
aBapuu Hac. [IOK

‘v

AJITOPUTM HaCOCOB:
A> A+b>E

vV

Hurepsan pesepsa
Xeyr. =Y N

T~

ac MEePEeKITFOUECHUs
pe3. HacocoB: XX u

v

(2

- JlaHHas ycTaBKa 3aaéT HIDKHIOIO I'PaHHULy (B HPOLEHTax OT IHMala3oHa YIPABISIOLIErO
CHTHaJa) MOJOXKEHHS KJIalaHa ¢ aHaJOrOBBIM YIPABICHHUEM IIPH 3aKPBITUH. V3MeHeHue yc-
TARKU BBITIOITHAETCS C TTOMOIITEK) KHOITOK  « \ » U K » ».

- ManHas ycTaBKa 3a4aéT BEPXHIOIO IpaHUIly (B MPOLEHTaX OT IMaNa30Ha YIPABIISIOLIErO
CHIHAJIa) TIOJIOKEHHUS KIIallaHa ¢ aHaJIOrOBBIM YIIPABJICHHEM IIPH OTKPHITHH. VI3MeHeHue yc-

TaBKH BBITIOJIHACTCA C IIOMOIIBIO KHOIIOK « < » U « » ».

- JlnmaTesbHOCTH (B CEKYHIIaX) XO0jia [ITOKa KJlaraHa ¢ PeICHbIM yIIpaBJieHHEM (OTKpbITHE/3aKpbITHE) [IIs 00ec-
nedeHnst m3meHennst Tre Ha 10°C (koad-T [T=xx.x ¢/10°C). {11 K1anaHa ¢ aHaJIOrOBbIM yIIPaBJICHHEM H3MCHEHHE
YIPaBIBIFOLLIEro CHTHaJIA B BOJIBTAX s aHaorudaHoro usMenenus Tre (77°C). 3nadueHne napaMerpa H3MeHs-
ercs ¢ moMOIIbI0 KHOMOK « 4 » 1 « » ». [Topsinok onpenenenust napamerpa I nanoxen B m.2.7.

- JluHamyrgeckuil Mana3oH M3MeHeHUs TTB B 3aBUCHMOCTH OT €€ HOTPEOJICH ST TIPU CTALMOHAPHOM MOJIOKECHHH
mToka Kianasa (ko3d-r J1). 3HaueHHe napaMerpa U3MeHseTCs ¢ IOMOIIbI0 KHOMOK « 4 » 1 « » ». TTopsimok
onpenenenus napamerpa [l msnoxex B 11.2.7. Ecim koa¢¢uupent J1 yeranapmmsaercst paabM 0, To quddepen-
LMAJIbHAS COCTABILIIOLLAS 3aKOHA PEryIMPOBAHHS OTKIIIOYACTCS.

- VCTaHOBKA HHEPLIMOHHOCTH CUCTEMBI PEry/IMpOBaHHUS BO BpeMeHH (k03¢-T U T.e. Bpemsi, B TeUEHHE KOTOPOro
HPOM3BOIUTCS YCPEIHEHHE W3MEPEHHOTO OTKJIOHEHHSI TeMriepatypbl TrB oT TpeOyeMoro 3HaueHusl). 3HaueHHE
napaMeTpa U3MEeHseTCs C TOMOIIbIo KHOonok « 4 » 1 « » ». Tlopstox onpenenenus napamerpa M usnosken B
n.2.7. Eciii BpeMmst OACTPOMKK ycTaHaB/IMBaeTcst paBHbIM 0, TO MHTETpasibHask COCTABIIIOLIAS 3aKOHA PETYJIMPO-
RAHUWS OTKITKOUAETCS.

- BeiGop oHOro M3 BapHaHTOB KOHTPOJIS TEMIEPATypbl B 00paTHOM TPYOOHPOBOIE: «HE HPOM3BOAUT-
Cs1», «IIPOM3BOMTCS BBITONHSETCS ¢ MOMOLIBIO KHOMOK « 4 » 1 « ¥ ». IIpn ycraHOBKe «He IPOM3BOIUTCD
ITOPUTM PabOThI KOHTYpa PeryJMpoBaHusi coorercteyer 1. 2.5.1.2 wm n.2.5.1.3. Tlpu ycraHOBKe «IIpOH3BO-
JIATCSD) JITOPUTM PabOThl COOTBETCTBYET II. 2.5.1.4— pexuM paboTs! ¢ orpaHndeHreM To0p B COOTBETCTBHH C
TeMIIepaTypHbIM rpadrKOM KayecTBEHHOro peryimposanust (95/70 wm 105/70°C )

- BbIOOp 3HaueHHs] MUHMMAIIHOM TeMIIEpaTypbl HAPYXKHOIO BO3yXa Ui TpaiKa KaueCTBEHHOIO peryJiMpoBa-
HUs, HOle/lpyeMOi;l JUIL JAHHOI'O PEruoHa, BBIOIHACTCA C IMOMOIIBKO KHOIIOK « ° » M « 7 » B JAaIa30He OT 0
110 -60°C. Perynsimop aBTOMaTHYECKH BHIUMCISET pacuérHoe 3HaueHne To6p COOTBETCTBYIOIEE H3MEPEHHOMY
TEKyIeMy 3HaueHuo THap.

-YcraHoBKa BpeMeHHt BrirodeHus cuctembl ['BC ¢ momoribto  perysistopa. 3HaueHHe napaMmerpa n3MeHseTcst
¢ nomomibio kHonok « 4 » u « » ». Ipu Brmouenny cuctemsl I'BC ¢ MOMOIITBIO perysisTopa cHavasa BKI0YACT-
sl LUPKYJBILHOHHBIA HACOC (€CIM OH MCIONB3YeTCs B KOHTYPE PEryJIMpOBAHHs), a 3aTeM HauMHAaeT paboTaTh
VIDPABJIEHHE DETYIMDYIOIMM KJIAraHOM.

-YcTaHOBKa BpeMeHH BbIKIOueHUs cuctembl ' BC ¢ nomolbio perynstopa. 3HaueHUe rnapamerpa u3-
MEHSIETCS C TTOMOIIBI0 KHOMOK « 4 » 1 « » ». Ilpu Beikimouennn cuctemsl I’ BC ¢ moMompio peryisTopa
Hacoc (ec/M OH MCIOJIb3YeTCsl B KOHTYPE PEryJIMPOBaHMS) BBIKIIFOUACTCS Yepe3 4 MUHYTHI I1OCJIE TOrO,
KaK peryJIMpyoLIMi KianaH Hepeles B COCTOsIHUE «3aKkpbiTo». Takas 1ociaea0BaTeIbHOCTh BBIOJHSIC-
MBIX OIepanyi MpeoTBpaIlaeT Heperpes TeII000MEHHUKA.

- Be160p 01HOr0 U3 CIEAYIOIMX BAPHAHTOB KOHTPOJISL: «HE MIPOU3BOIHTCS, K110 TEMIICPATYPE», KIIO
NABJICHUION, «T10 TEMIIEPAType U JABICHHIO» BBITIOIHACTCA C TIOMOILBIO KHOMOK « € » 1« » ».

- Bribop BapuanTa cpabaThiBaHHs KOHTAKTOB aBapuiiHOro nardnka gasienus (JAIKH) ms Bxona P1: «mo
3aMBIKAHMIO» WJIH «T10 PA3MBIKAHHMIO» BBIMOJHAETCS C TMOMOLIBIO KHOTOK « ¢ » 1 « » ».

- BeiOOp BapraHTa cpabaThiBaHWS KOHTAKTOB aBapuitHOro gatunka aasienus (JAKC) mis Bxoma P2: «mo
3aMBIKAHHIO» MIU I10 PA3MbIKAHHIOY BBIIOJIHAETCS C MOMOIIBI0 KHOMOK « ¢ » 1« ® »,

- BriGop pexnma paGoThl KIanaHa MU aBapuy HACOCA: «ITOKOi», KOTKPHITHEY, «3aKPBITHEY, «PEryIIt-
POBAHME» BBIMOJIHIETCS C MOMOIIBIO0 KHOMOK « { » 1 «® »,

-Bb160p nocinenoBaTenbHOCTH ACHCTBUIL B CiTydae HapyIICHHS HOPMAJIbHOTO (yHKIMOHHPOBAHUS
(cMOTpH 1. 2.5.4) BBINONHAETCS ¢ TIOMOIIBIO KHOMOK « ¢ » 1 « » ». Ecim B Menio «KOHTpOJIb HACOCOB» ye-
TAaHOBJICH PKHM «HE [IPOM3BOIHTCSD, TO YCTAHOBKH JAHHOIO MEHIO HE BIMSIIOT HA aJITOPHTM PabOThL.

- X-mporpaMMmupyeMoe 3HaueHHe HHTepBaia BpeMenu pesepsuposanus oT 0 10 10 cyTok (BbIOOp BbI-
TOJIHSAETCS C MOMOIIBIO KHOMOK « 4 » n « » ». t=Y — MHAMKalKsA BpeMeHH, NPOLIEIEro ¢ Ha4aja oue-

penHoro uHTepBana peseppupoBanus. «N»— normal (A=H1), «R»— reserve (A=H2) B qaHHbIii MOMEHT
BpeMeHHU (cMoTpH 11. 2.5.4).

- Bpemst nepexitoueHns Ha pezepBHbIil Hacoc ¢ 0 10 23 4 yCTaHABIMBAETCS € TOMOILBIO KHO-
nok « {»u«?».

Pucynox 6 (Ilpogoimkenue)
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O

(2

v

Wnrepsan ananuza
HacocoB: XX MuH.

I
E Makc. pazHocTH
/Tre-Tx/ XX °C

(3

- YcraHnoBka HHTEpBaJla aHaJiu3a OT 1 a0 30 MHH. BBITIOJTHSAETCS C TTOMOIIBbIO KHOITOK « \ »H
« » ». Ecnm B MeHIO ((KOHTpOJ'[B HAaCOCOB) YCTAHOBJICH PEIKUM «HEC IIPOU3BOAUTCS, TO YCTAHOBKA
JIAHHOI'O MEHIO HE BJIVSTIOT Ha aJl'OPUTM pa60rn>1.

- YcraHoBKa 3HAYEHHS] MAKCUMAIIBHO JIOITYCTUMOM pazHocTH Temneparyp /Tr-Tx/ ot 1 o 40 °C
BBITIOJTHSAETCS € TIOMOIIBIO KHOMOK « 4 » 11 « ® ». Ecim B MeHIo «KOHTpOITb HACOCOBY» YCTAHOBJIEH
PEXUM «HE MPOM3BOAUTCS», TO YCTAHOBKU IAHHOTO MEHIO HE BIMSIOT HA &ITOPUTM PaOOThL.

Pucynoxk 6 (Ilpogoimxenue)

2.6.3.2 Cxema «OTomiaenue».

Crpykrypa pexuma meHto «KoHpurypammsy» A1 KOHTypa peryJaupoBaHUs CO CXeMOW paboOThI

Kondurypanus
— | -
|

«OTorieHne» TOKa3zaHa Ha pucyHKe 7. B kadecTBe mpumMepa mpencTaBieH BTOpoid KOHTYp. [IyHKThI
MEHIO, KOTOPBIE TTOJIHOCTHIO COBIAAaloT co cxemoil «I'BCy», Ha CTpyKTypHOU cXeMe HE MPUBOISITCS,
Ha UX MeCTe JaéTcs CChUIKA Ha PUCYHOK 6. B kauecTBe nprMepa rpeicTaBieH BTOPOi KOHTYP.

IIpumeuanne— Ha pricyHke 7 MITPUXOBBIMH JIMHUSIMHA OOBEZICHBI CCHUIKM HA PUCYHOK
6. B MecTe pacrnonokeHust 3THX CChUIOK CTPYKTYPA, JIOTHKA M COJEp)KaHHe MEHIO IS
cxembl «OTOILIEHHE» TIOITHOCTHIO COOTBETCTBYET CTPYKTYpe s cxeMbl «I BCy.

Tun koHTypa:
OroruieHne

* v
PexxuMm oTorur:
Duxc.3Hauenue

] AHaJIOrH4YHO |
| PHUCYHKY 6 1

LS

Pabounii nranazon
kiamaHa: XX cek.
X XXX V/C)

T~

F Pacu. noncrpoiiku
K

KIple: XX MUH.

v
F Kopp. k03 d.

eIl motepb: X.XX

¥~

Konrpons 00p. :
npouzeooumcsi

¥~

Temn-bii rpadux
H.: 95°/70°

¥~

Hopm.
peruoHa:

(1

S| [

TeMI-pa
-XXc

IS |

- Bei6op pexuma pabotsr: «@ukcupoBaHHoe 3HaueHUEY, «I paduk no yacamy», «OTKIIOUEH»

<

(PY4HOI PEKUM) BBIIONHSIETCS C IIOMOIIBIO KHOMOK « ¢ » 1 « ” ».

- JlnmaTesbHOCTH (B CEKYHIIaX) X0j1a [ITOKa KJlaraHa ¢ PeICHHbIM yIIpaBJieHHEeM (OTKpbITHE/3aKpbITHE) [IIs 00ec-
neqeHnst m3meHenust Tem (Ha 10°C (xkoady-t I[T=xx.x ¢/10°C). st KiIanaHa ¢ aHAJIOrOBBIM yIIPaBJICHHEM H3MEHe-
HHE YIpPaBJISIOIIETO CHIHAJIA B BOJIBTAX JUIsl aHAIOrHYHOro m3MeneHust Tem (V/°C). 3HadyeHue napaMerpa us-
MeHseTCs ¢ HOMOMIbI0 KHOMOK « 4 » 1« » ». TTopsnok onpenesnenus napaverpa I1 usnoxen Bm.2.7.

- VCTaHOBKA HHEPLIMOHHOCTH CUCTEMBI PEry/IMpOBaHUs BO BpeMeHH (k03¢-T U T.e. Bpemsi, B TeUEHHE KOTOPOro
IPOM3BOIUTCS YCPEIHEHNE H3MEPEHHOrO OTKIOHEHHS TeMItepaTypbl TeMm oT TpeOGyeMoro 3HadeHus1). 3HauCHHe
napaMeTpa U3MEeHseTCs C TOMOIIbI0 KHOoTok « 4 » 1 « » ». Tlopsimox onpenenenus napamerpa W usnosken B
1..2.7. Eci Bpemst IOJICTPOHKHM yCTaHaBIMBAETCs paBHbIM 0, TO MHTErpasibHAas COCTABIISOLLAS 3aKOHA PETYJIMPO-
RAHUS OTKTHOUAETCH

- YcTaHOBKa KOPPEKTHPYIOIIEro Kod(hduirienTa TemwioBbx norteps Kxrm (cm. m. 2.5.2.2). 3Have-
HUE TIapaMeTpa U3MEHSIETCs C TIOMONIBIO KHOTOK « 4 » 1 « » ».

- BeiGop oHOro M3 BapHaHTOB KOHTPOJIS TEMIEPATypbl B 0OpaTHOM TPYOOHPOBOIE: «HE HPOM3BOAUT-
Cs1», «IIPOM3BOIMTCS» BHITIONHAETCS C HOMOIIBIO KHOMOK « 4 » 1 « » ». IIpH yCTaHOBKe «HE HPOM3BOIUTCS
ITOPUTM PabOThI KOHTYpa peryJMpoBaHust cOOTBETCTBYET 11. 2.5.2.2. TIpH yCTaHOBKE «IIPOM3BOAMTCSD aJro-
PUTM paboThI COOTBETCTBYET II. 2.5.2.3— pexiM paboThl ¢ OrpaHHYeHHeM ToOp B COOTBETCTBHH C TEMIIEpaTyp-
HBIM rpaKOM KadecTBEHHOro peryiposanus (95/70 wm 105/70°C).

- Bri6op TemnepatypHoro rpaduka (95/70 wm 105/70°C) BBINONHAETCS ¢ HOMOLIBIO KHOMOK « € » 1« » ».

- Bei0op 3HaueHNsT MUHIMAIBHO TeMIIepaTypbl HApYKHOIO BO3AyXa ULl rpahuka KauyecTBEHHOrO peryJiMpoBa-
HMSL, HODMUPYEMO#i JI151 JAHHOTO PErHoHa, BBINOJHACTC ¢ MOMOLIBI0 KHOMOoK « 4 » 1 « ® » B nuanasone or 0
110 -60°C. PeryssTop aBTOMaTH4ECKH BBIYUCISAET Pacu€THOE 3HaueHHe Tobp COOTBETCTBYIOILEE U3MEPEHHOMY
TEKylIeMy 3HaueHuto THap.

Pucynox 7
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(1

v

ODyHKIMS Hacoca:

nooMeumusarouuil

R T

Konrpons Hacocos

: (no oasnenuro) |

v

R A -
] AHaJIOrH4YHO 1
I pucynky 6 |
|

! WnrepBan ananusza |
HacocoB: XX mun. |
|

MuH. pazHOCTH
/Tk-Tem/ XX °C

(2

-VcraHoBKa (DYHKIMH HACOCA: «IOAMEIIMBAIONIHID UM L PKYJISIHOHHEII BBIIOIHIETCS C OMOIIBIO
KHOTOK « 4 » 1 « » ».

- BBI60p OTHOI'O M3 CJICAYIOIINX BAPUAHTOB KOHTPOJIA: «HE IIPOU3BOAUTCS), «I10 TEMIIEpATY-
PEe», «110 AABJICHUIO», «I10 TEMIICPATYPEC U AaBJICHUIO» BBIIIOJIHACTCA C ITOMOIIBIO KHOIIOK

4 >
CEPHUKT M

- YcranoBka HHTEpBaJla aHaJIu3a OT 1 a0 30 MHH. BBITIOJTHSACTCS C TTOMOIIBIO KHOITOK « \ »H
« » ». Ecim B MeHIO ((KOHTpOJ'[B HAaCcOCOB) YCTAHOBJICH PEIKUM «HEC IIPOU3BOAUTCS, TO YCTAHOBKU
JIAHHOI'O MEHIO HE BJIVSTIOT Ha aJl'OPUTM pa60rn>1.

- YcraHoBKa 3HaYEHHS] MAKCUMAIIBHO JIOITYCTUMOM pasHocTH Temreparyp /Tk-Tem/ or 1 1040 °C
BBINIOJTHSAETCSA C TIOMOIIBIO KHOMOK « 4 » 11 « ® ». Eciu B MeHIo «KOHTPOITb HACOCOBY» YCTAHOBJIEH
PEXUM «HE MPOM3BOAUTCS», TO YCTAHOBKU IAHHOTO MEHIO HE BIMSIOT HA &ITOPUTM PaOOThL.

Pucynok 7 (IlponoimkeHue)

2.6.3.3 Cxema «Iloanurka.

Crpykrypa pexxuma MeHo «KoHndurypauus» 111 KOHTypa peryjaupoBaHHs CO cXeMoi pabo-
Tl «[loanuTka» mnoka3zaHa Ha pucyHke 8. Iy pabOThI IO JAHHON CXeM€E MOXKET ObITh CKOH(HU-
T'YpUPOBAH TOJIBKO BTOPOU KOHTYp pEryJIupOBaHUsI.

Kondurypanus
— | -
|

( Tun KoHTYypa:
3

TTogmurka

‘ v
PexuM MOAIMUTKHA
Duxkc.3uauenue

LT

== ="
Min. nonoxxenue |

:KnanaHa: XX% |
_——— = =]
-Lv
r=== |

Max. nonoxenue |

: knamaHa:  XX% |
-

v

(1

Ipumeuanue— Ha pucynke 8 mITPUXOBBIMH JHHUSAMH OOBEJECHBI MYHKTHI Me-
HIO, KOTOpBIE JIOTIOIHUTENBHO MOSIBISIIOTCS B CTPYKTYpe pexkuma «Kondurypa-
A, el B pexxuMe «CIyKeOHBI» YCTAaHOBJIEHO aHAJIOIOBOE YIIPaBJICHUE
KJIaraHoM (CMOTPH pUCYHOK 4). Bce ocranbHble MyHKTHI COBIIA/IAIOT 110 HA3HA-
YEeHUIO, KaK JUId peielHoro, Tak M JJIs aHaJIOroBOro THIA ynpaBieHus. B cimy-
4yae HeOOXOIMMOCTH, B KOMMEHTApUsIX K KOHKPETHBIM ITyHKTaM JIaHbI COOTBET-
CTBYIOIINE MOACHEHUS.

- Bei6op pexuma paGorsl: «PukcupoBaHHOE 3HaueHHEY, «OTKIOUER» (PYIHONH PEIKUM) BbI-

TIOJIHACTCS C IMIOMOIIBIO KHOITOK  « < » U « » ».

- JlaHHasi ycraBKa 3a7aéT HI)KHIOK TpaHuily (B MPOLCHTAaX OT JMana3oHa YIPaBIISIOIIETO
CHrHAaJIa) MOJIOKEHHs KiallaHa ¢ aHAJIOrOBBIM YIIPABJICHHEM P 3aKpbITHH. VI3MeHeHue yc-

TaBKH BBITIOJIHACTCA C IIOMOIIBIO KHOIIOK « < » U « » ».

- ManHas ycTaBKa 3a4aéT BEPXHIOIO IpaHUIy (B MPOLEHTaX OT IWaNa30Ha YIPABISIOLIErO
CHTHAJIa) TIOJIOKEHHMS KIIallaHa ¢ aHAJIOrOBBIM YIIPABJICHHEM IIPH OTKPHITHH. VI3MeHeHue yc-

TaBKH BBITIOJIHACTCA C IIOMOIIBIO KHOIIOK « < » U « » ».

Pucynok 8

23



(1

v

| Pa6ounii uanazon

kiamaHa: XX cek.
(X XXX V/bap)

T~

E JlnHamud. auar.

dP/dt: X Gap/mun

-

Pacu. noncrpoiiku

Kakaple: XX MHH.

bv

E KonTpone Hacocos

(no oasnenuro)

T~

E AB. maBi. .Bx Pl

(no 3ambIKanUI0)

\ A4

AB. cyx. BX. P2

(no 3ambIKaHUI0)

vV"Y

b Bx. Min. nasi. P3

(no 3ambIKaHUI0)

vV"Y

b Bx. Max. gasi. P4

(no 3ambIKanUI0)

\ A4

Jlnamna3oH nasi.
XXX 6ap

T-

E Pesxum knarm. npu

aBapuu Hac. [IOK

|-

EAJ‘[FO]I)I/ITM HaCOCOB:
A>A+Bb>E

Vv

WnTtepBan pesepsa
Xcyr. t=Y N

("

- JlimaTebHOCTH (B CEKYHIIaX) X0jia [ITOKa KJlaraHa ¢ PeICHHbBIM yIIpaBJieHHEM (OTKpbITHE/3aKpbITHE) [IIs 00ec-
nedeHnst m3meHennst P Ha 1 Gap (koa¢-1 [1=xx.x ¢/6ap). /1 kianaHa ¢ aHaJIOroBbIM yIPaBJICHHEM H3MCHEHHE
YIPaBIBIFOLLIErO CHTHAJA B BOJIBTAX [UI aHAJIOTMYHOro n3MeHenwsi P (V/6ap). 3nauenne napameTpa H3MeHseT-
cs1 ¢ momotbio KHonok « 4 » 1 « » ». TTopsiox onpenenenus napamerpa IT u3noxen B 1m.2.7.

- JIMHAMHYECKHH1 IMaIa3oH W3MEHEHHsT P [pH CTalMOHAPHOM MOJIOKSHUH LITOKA KiaraHa (koag-T J1). 3Have-
HUE apaMeTpa U3MEHSETCA ¢ MOMOIIbIo KHOmok « ¢ » u « » ». ITopstok  onpeesenus napamerpa J uzso-
el B 1L 2.7. Eci koaduument [1 ycranasimBaercst paBHbM 0, TO audepeHinaibHas COCTaBISIONIAS 3aKOHA
PeryIMpoBaHHs OTKITFOUACTCS.

- VCTaHOBKA HHEPLIMOHHOCTH CUCTEMBI PEry/IMPOBAaHUS BO BpeMeHH (k03(-T U T.e. Bpemsi, B TedEHHE KOTOPOro
IPOU3BOIUTCS YCPEIHEHHE H3MEPEHHOTO OTKIIOHEHHS TeMIepaTyps P ot TpeGyeMoro 3HadeHws1). 3HadeHHe ra-
pamerpa H3MEHsETCs ¢ OMOIIBIO KHOMOK « 4 » 1 « » ». Tlopsiiok onpenenenys napamerpa U usnoxen B m.2.7.
Eciu Bpemst noAcTpoiiky ycraHapimBaercst paBHbIM 0, TO MHTErpasibHasi COCTABILIOLIAS 3aKOHA PEryJIMPOBAHHS
OTKJIIOYAETCSL.

- BBI60p OTHOI'O M3 CJICAYIOIINX BAPpUAHTOB KOHTPOJIA: «HE IIPOU3BOAUTCAY, «I10 JaBJICHUIO»
BBITIOJIHACTCA € IOMOIIBIO KHOITOK « \ »H « » ».

- Br16op BapuanTa cpabarbsiBaHMs KOHTAKTOB aBapuiiHOro narunka nasinenus (JKH) s

Bxoza P1: «a10 3aMBIKaHHIO» WM «T10 PA3MBIKAHHIO) BBINOIHAETCS ¢ MMOMOIIBIO KHOIOK
< 4

«trur«?

- Br16op BapuanTa cpabarbsiBaHMs KOHTAKTOB aBapuiiHOro naruuka aasienus (JKC) s

Bxoza P2: «q10 3aMBIKaHHIO» WK «T10 Pa3MBIKAHHIO) BBINOIHAETCS ¢ MMOMOIIBIO KHOIOK
< 4

«trur«?

- Beibop BapranTa cpabaThIBaHMs KOHTAaKTOB MAaHOMETPa 3JIeKTPOKOHTAaKTHOro (MD) npu
YMEHBIICHUH JIABJICHUS HIDKE YCTAaHOBJICHHOTO Ha HEM Pmin: «a110 3aMBIKaHHIO» WIIN <TI0
Pa3MBIKAHHIO» BBITIONHAETCS ¢ MOMOLIBIO KHOMOK « 4 » 1« » ».

- Beibop BapranTa cpabaThIBaHMs KOHTAaKTOB MaHOMETPa 3JIeKTPOKOHTAaKTHOro (MD) npu
IIPEBBIILCHUN IaBJICHHUs YCTAHOBJICHHOI0 Ha HEM Pmax: «110 3aMBIKaHUIO» WM <d10 Pa3Mbl-
KAHHIO» BBITIONHAETCS ¢ MOMOMIBIO KHOMOK « 4 » 1« » ».

- YcTaHOBKA 3HAYCHHS] MAKCUMAJILHOTO JaBJICHUS, UBMEPSIEMOI'O I_II/Iq)pOBBIM JaTYUKOM P,
BBITIOJIHACTCA € IOMOIIBIO KHOITOK « \ »H « » ».

- BBI60p pexnMa pa6OTI>I KJIallaHa IIpu aBapyuu Hacoca: ((HOKOﬁ», «OTKPBITHEY, «3aKPBITUCD,
«PEryJiMpoOBaHUC» BBITNIOIHACTCS C IIOMOIIBIO KHOIIOK « \ »H « » ».

-Br160op mocnenoBaTenbHOCTH JEHCTBUIA B CiTydae HapyIICHUsI HOPMAJIBHOTO (DYHKIMOHH-
poBanus (cMOTpH 1. 2.5.4) BBITIONHAETCS ¢ HOMOILBIO KHOMOK « 4 » 1 « * ». Eciu B MeHio
«OHTPOIIL HACOCOBY» YCTAHOBJIEH PEKHIM «HE MPOU3BOIUTCS, TO YCTAHOBKH JJAHHOIO MEHIO HE
BIIMSIFOT Ha AJITOPUTM PaboThL.

- X-TiporpaMMHpyeMoe 3HaueHHe HHTepBaia BpeMeHH pe3epBupoBanust ot 0 1o 10 cyrok
(BBIOOP BBIMONHSAETCA C MOMOMIBIO KHOMOK « 4 » 1 « » ». t=Y — nHauKanus BpeMeHu, mpo-
LIEIIEro ¢ HaJalla O4epeJHOr0 HHTepBana pesepupoBanus. «N»— normal (A=H1), «R»—
reserve (A=H2) B naHHBIIl MOMEHT BpeMeHH (cMOTpH 11. 2.5.4).

Pucynok 8 (ITpomomxenue)
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(2

E‘Iac HepeKITIoueHIs - Bpemst nepexitoueHns Ha pezepBHbIi Hacoc ¢ 0 10 23 4 yCTaHABIMBAETCS € TOMOILBIO KHO-

] »
pe3. HacocoB: XX u HOK « 5 » H LT .

Vv

Wnrepsan ananuza
HacocoB: XX MuH.

v
(9 Pucynok 8 (ITpomomkenue)

- YcranoBka HHTEpBaJla aHaJiu3a OT 1 a0 30 MHH. BBITIOJTHSACTCS C TTOMOIIBIO KHOITOK « \ »Hu
« » ». Ecim B MeHIO ((KOHTpOJ'[B HaCcoOCOBy YCTAHOBJICH PEIKUM «HE IIPOU3BOAUTCS, TO YCTAHOBKU
JIAHHOI'O MEHIO HE BJIVSTIOT Ha aJl'OPpUTM pa60rn>1.

2.6.4 Onucanue pe:xkuma «Padouuii»

[IpocMOTp cocTOSIHMSI KOHTypa peryjlupoBaHuUsl, U3MEHEHHE YCTaBOK IO TeMIeparype U
JIABJICHUIO, YIIPABJIEHUE UCIIOJHUTEIBHBIMU YCTPOMCTBAMH B PYYHOM PEKHUME OCYILECTBISIOTCS
B peXuMax riaaBHOro MeHio «Pabounit » u «Pabounit » JUISL K&KJIOTO U3 KOHTYPOB OTJIEIBHO.
Crpykrypbl pexxuMoB «Pabouuil» 0JuHAKOBBI Kak JJs 1-ro, Tak U JUist 2-ro KOHTYpa perysiu-
POBaHMS U 3aBUCAT OT BBIOPaHHOM cxeMbl paboThl. VckitoueHne cocTaBiseT ciaydaid, Korjaa Juis
BTOPOT0 KOHTYypa BbIOpaHa cxeMa «IloamuTkay.

H3meHeHne HACTPOeK BO3MOKHO TOJIBKO B ClIydae, eciii B pe:kuMe MeHI0 «CiryxeOHbIID
YCTAHOBJIEHO pa3pellieHue HA H3MeHeHne KOH(HUrypanum.

2.6.4.1 Cxema «I'BC».

Crpykrypa pexxuma MeHo «Paboumii» Il KOHTypa PEeryJIupoOBaHHUS CO CXEMOW palOoThI
«'BC» mnoka3zana Ha pucyHke 9. B kauecTBe npumepa npeCcTaBiIeH BTOPOM KOHTYP.

Padounii | T'BC
— | -

-B BepxHeii crpoke oroOpaxkaeTcs TeKylee H3MEPEHHOE 3HAUCHHUE TeMIIepaTyphbl ropsuei
Trs XX° BOZBI. B HIDKHEl CTpOKe OTOOpa)KaeTcsi COCTOSHHE KOHTYPa B 3aBHCUMOCTH OT PEXKHMA
paboTs! ycTaHOBIEHHOTO B MeHI0 «Pexxum I'BCy» (cMoTpu pucyHOK 6):

1) mns pexuma «DukcupoBanHOoe 3HaueHHe»: «Bka (mm Otiir). Hopma XX°» , rre
«Br» 03Ha4YaeT KOHTYp BKIIHOUEH («OTKI»-BBIKIIOUEH) B COOTBETCTBHH C HACTPOMKAMHU BpeMe-
HH BKJTFOUYCHHS/ OTKITFOUEHHS (PHCYHOK 0), a «HopMa XX°»— TeMreparypHasi ycraBka (Tpedye-
Moe 3HaueHue TrB), 3HaYEHHE YCTABKM U3MEHSETCS ¢ TIOMOIBIO KHOMOK « 4 » 1 « ¥ »;

2) s pexxuma «['padux no yacam»: «dlo rpagmky XX°» - Tekyas TemreparypHas yc-

Bxn. nopma XX°

v
TaBKka TTB B COOTBETCTBHM C rpaduKoMm;
3) s pexxnMa «OTITI0ueH» (PYIHOH PeXIM): TEKyIIee COCTOsHKE KilanaHa (paboTa B pydHOM
PEXIME YIIPaBIeHUs pacCMOTPeHa B I1. 2.6.5).
A
T2 (06p) XX° -B BepxHeii cTpoke oToOpakaeTcst TeKylee U3MEpPEHHOE 3HAaUEHHE TEMIIEPAaTyYphl TEIUIOHOCH -
Ver. MakcHMyM XX° Tens B o0paTHOM TpyoOorpoBoze ToOp. B HmxHelH cTpoke oToOpaskaeTcst TeMIepaTypHas yc-
) M TaBKa MAKCUMAJIBHO JIOITYCTUMOTO TOOD ¢, 3HAUCHHUE YCTABKH H3MEHSIETCS C IOMOIBIO KHO-
- nok « {»u«?y
Y
S -Ecin ycranoBiieH pexxuM «KoHTpob 00p.: mponsBoautces» (emotpu 1. 2.6.3.1 n 1. 2.5.1.4), T0 B Bepx-
T nap.s. XXXO HEH CTPOKE BBIBOAUTCS M3MEPEHHOE 3HAYEHHE TEMIIEPATYPbI HAPYKHOTO BO3/yXa, & B HUKHEH- MUHH-
T2 pacu. Tc XX MaJibHOE U3 3HaueHHIT TOOPmax M T0OPpacy. Eci ycTaHOBIIEHO «KOHTPOIIB 00p.: HE IPOU3BOAUTCS M AaT-
4pk THap He MPUMEHSETCSI, TO B BEPXHEH CTPOKE BBIBOIATCS CUMBOJIBI «**%y, a B HIDKHEH— TOOPmax, Ta-
¢ - KOE €, KaK U B IIPE/IbILYILEM MEHIO.
Tk (T B muHUM - B HinkHeli cTpoke oToOpakaeTcs TeKylee 3MEPEHHOE 3HAUCHHUE KOHTPOIBHOM TEMIIEPAaTyphlL.
UPKyIAnun) XX°
v
Pucynox 9

(i
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(1

v

P1 aBp: 0 P2 cyx:0
Terr: 0 Perr : 0

(2

-B BepxHeit crpoke orobpakaercs cocrosiare BxoznoB P1 (JAKH) u P2 (IAKC). B cinydae
HOPMAaJIBHOT'O (DYHKIIMOHUPOBAHHS B Pa3psiiax COCTOSIHUSI OTOOPaKaroTCsl CUMBOIBI «0».
B ciryqae cpabatsiBaHus (3aMbIKaHUE-pa3MbIKaHHE KOHTAKTOB) JaTYMKa KOHTPOJIS Hacoca
(AKH) wm marymka cyxoro xona (JJKC) B coorBeTcTByromeM paspsiie 0ToOpakaeTcst
«1». ITocie BoccTaHOBIIEHNUSI HOPMAITBLHOTO (PYHKIIMOHMPOBAHUS «1» cMenseTcst «0».

B HmxHeit crpoke orodpakarorcst ommoOku Perr u Terr. B ciygae HopmansHOTrO (yHKIHO-
HHUPOBAHUS KOHTYpa B pa3psiiax COCTOSIHUs oToOpaxkarorcs cuMBoiibl «0». Ecmu cpaba-
teiBaeT JIKH, To, ecim 3T0 mpemaycMOTpeHO alnropuTMoM 1.2.5.4 1 HaCTpOHKaMHU PEXUMa
«Kon¢wurypamms», Mo nCTeUeHNN UHTEPBalla BPEMEHN aHaIN3a OIIMOKM yCTaHABIIMBACT-
cs Perr: 1. Ecnu BBIXOZUT U3 CTPOSt OCHOBHOM TeMIIepaTypHbIN KaHall, TO YCTaHaBJIUBAaET-
ca Terr: 1. Tlocie BOCCTaHOBJIEHHS HOPMAIBHOTO (PYHKIIMOHUPOBAHHUSA B COOTBETCT-
BVIOILIEM Da3psizie BMecTo «1» orobpakaercs «0».

Pucynoxk 9 (Ilpogoimkenue)

2.6.4.2 Cxema «OTtomieHue».
Crpykrypa pexuma MeH0 «Pabouunit» A KOHTypa peryiupoBaHUs CO CXeMOH paboTh
«OromuieHue» mnokaszaHa Ha pucyHke 10. B kauecTBe npumepa mpecTaBieH BTOPOH KOHTYP.

Pabounii 2/ OTtomnur

<—l—>

I Hap Bo3d. XX°
Bu.no nopme XX°

-B BepxHeii ctpoke oToOpaxaeTcst TeKyllee N3MEPEHHOE 3HaYeHHE TEMIIepaTyphl HapyX-
HOro Bo3yxa. B HmHel cTpoke oTOOpakaeTcs COCTOSHHME KOHTYpPa B 3aBHCHMOCTH OT
pexiMa paboThl YCTaHOBJICHHOTO B MEHIO «PEXUM OTOIICHUs» (CMOTPH PUCYHOK 7):

Y
E Temmn. cmecu T1
P= XX° = XX°

I
ETCMH. obp. T2
P= XX° U= XX°

y v
b Kontp. T XX°
Y cr. MuanMyM XX ©

T-

P1 aBp: 0 P2 cyx:0
Terr: 0 Perr : 0

v

1) s pexxuma «PuKcHpoBaHHOE 3HaYeHHE»: «BH. mo Hopme XX, rie XX»— Temmepa-
TypHast ycraBKa (Tpebyemoe 3Ha4deHue TBH), 3HaYEHHE YCTaBKU U3MEHSETCS C TIOMOLIBIO KHO-
nok « {»u«? »;

2) s pexuma «I'padux no yacam»: «BH. mo rpaguxy XX - TeKyIas TemieparypHast
ycraBka TBH B COOTBETCTBHH C IPahHIKoOM;

3) s pexxnMa «OTITIoueH» (PYIHOH PeXIM): TEKyIIee COCTOsHKE KilanaHa (paboTa B pydHOM
PpexIMe YrpaBleHUs paccMOTpeHa B I1. 2.6.5).

- BeiBomsITCs 3HaYEHMS TeMIiepaTypbl cMmecu: pacuetHoe (P) u mmepentoe (H).

- BrIBo/IATCS 3HAYCHHS TEMIIEPATYPhI TEIUIOHOCHTEISI B 0OPATHOM TPYOOIPOBOJIE: pac-
yetHoe (P) u m3mepentoe (H).

-B BerHeﬁ CTPOKE BBIBOAUTCA U3MCPCHHOC 3HAYCHUC TK, B HIDKHEH CTPOKE BbI-
BOJUTCA YCTaHOBJICHHOC MHWHHUMAJIBHOC 3HAYCHHC Tkmin. YcraBka H3MEHSETCS
KHOIIKaMHU « \ » U« » ».

- AHaAJOTUYHO PUCYHKY 9

Pucynox 10

2.6.4.3 Cxema «Iloanurka.
Crpykrypa pexuma MeH0 «Pabouunit» A KOHTypa peryiupoBaHUs CO CXeMOH paboTh
«[lognutka» noxazana Ha pucyHke 11. [1lo naHHO# cxemMe MOXeT paboTaTh TOJIBKO BTOPOIl KOH-

TYp peryJaupoOBaHus.
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Paﬁoqul Moam.
— | -

¢ -
Prnon XX.XX 6ap
Hopma XX. XX 6ap

Y
P1 aBp: 0 P2 cyx: 0
P3min: 0 P4max:0

v

Pucynok 11

-B BepxHeil cTpoke OTOOpakaeTcs TeKyllee M3MEPEHHOE JaBJECHUE HAa BBIXOJE JIMHUU
noanuTKU. B HIKHEl crpoke oToOpa)kaeTcsi COCTOSIHUE KOHTYpa B 3aBUCHMOCTH OT pe-
KHMa paboThl YCTAaHOBJICHHOT'O B MEHIO «PeXXUM MOAMUTKIY» (CMOTPU PUCYHOK 8):

1) ms pexxuma «PukcupoBanHoe 3HaueHHe»: «Hopma XX.XX 6ap» , rne XX XX yc-
TaBKa I10 JABJIEHUIO (TpebyeMoe 3HaueHue Prio), 3HaueHne yCTaBKU M3MEHAETCS C IOMOLIBI0
kHomok « ¢ »u «? »;

2) st pexuma «OTIIOUeH» (PyJHOH PEKHUM): TEKyIlee U3MEPEHHOE JIABJICHUE HAa BBIXO/E
JMHUM TOMIIUTKU U TEKyIlee COCTOSHHE KianaHa (paboTa B PydHOM PEXHMME YIPABICHUS
paccMotpeHa B 1. 2.6.5).

-B BepxHeii crpoke orobpaxaercs cocrosiaue Bxonos P1 (AKH) u P2 (AKC). Jloruka pa-
OOTHI TaKas ke, KaK U Ha pUCYHKe 9.

B HmxHeil crpoke oToOpaxaercs cocTosHui BXxonoB P3 u P4, Kk KOTOpBIM MOAKIIOYAIOTCS
KOHTaKThl MaHOMETPa 3JIEKTPOKOHTAKTHOro MO, COOTBETCTByIOLIME 3Ha4deHHsM Pmin u
Pmax, ycraHoBiIeHHBIM Ha MaHoMeTpe. [Ipu 3HaueHusax nasnenust P< Pmin ycranaBiuBaer-
cst P3min: 1, a Ipu 3HaYeHUAX AaBiaeHusA P> Pmax ycranasnusaercst P4max: 1.

2.6.5 PaGora B pe:xuMe py4HOro YNpaBJIeHUs] MCIIOJHUTEIbHBIMH YCTPOMCTBAMU

Bo Bpems mpoBeneHUsT MyCKO-HAIA0UYHBIX pa0OT U MPU BBINOJHEHUH OINEpaluid 1o Juar-
HOCTHUKE CHUCTCMbI MOXXCET BO3HUKHYTH HCO6XOI[I/IMOCTB B YIIPABJICHUU HUCIOJIHUTCIIbHBIMU YCT-
poiicTBamMu (KJIarlaHaMu, HacOCaMU) HEMOCPEJCTBEHHO C KJIaBHATyphl Ojioka yrnpasieHus. s
3TOTO B PETYIATOPE PEAUTN30BAH PEKUM PYIHOTO yIIPABICHUS.

2.6.5.1 Cxema «I'BC»
Jlyist mepeBojia KOHTypa peryiaupoBaHus, padotaromiero mo cxeme «I'BCy», B pexuM pydHOTrO
yrpasiieHus: HeoOxoaumo MeHio «Pexxum 'BCy» (cMotpu prucyHOK 6) mepeBectr B coctosiHue «OT-
kiroueH». [locrne aToro peryssitop npekpaiaer paboTy 0 YCTaHOBIEHHOMY JI0 3TOTO alfOpUTMY, a B
pexumMe «Pabouniny COOTBETCTBYIOILIEIO KOHTYpA MOSIBJISIFOTCS JOMOJIHUTENIBHBIE MEHIO YIIPABIICHUS
WCTIOJTHATEITHHBIMHU YCTPOHUCTBAMH C KITABUATYPhI OJIOKA YITPABJICHHUSL.

Padounii | T'BC
— | -
¢v

| Trs XX°

»| Knanan [lokou

-B BepxHeif cTpoke oToOpakaeTcs TeKyIee H3MEPEHHOE 3HAUCHNE TeMIIEPaTyphl TOpsTei BOJBL.

3>
- - T /i
T2 (O6p) XX°
IYCT. MakcumMyM XX ° I
=
Jlanee xax Ha pu—_i

I cynke 9
—_— S |
v

B HmkHel cTpoke 0To0paXkaeTcs TEKYIee COCTOSIHHE PETyIHpYIOIIero KianaHa. [lepeBoxn kiarma-
Ha B cocrosirre: « TIOKOM», «OTKPBITUE, «(3AKPBITHUE BBITONHAETCS ¢ IOMOILIBIO KHOIOK
«» u «?». JIng Kianana ¢ aHATOroBBIM YIPaBJeHHeM B HUKHel cTpoke BhiBouTcs «ToMok.
KiIanaHa XX%», M3MeHEeH e MOTOKEHHS BBIIIOHSETCS C IIOMOIIBEO KHOMOK « 4 » 11 « » ».

-Bxmroyenue (BBIKJ'[IO‘-IGHI/IG) HACOCOB BBIITOJIHSCTCS C ITIOMOIIIBIO KHOIIOK « < »HU « » » HOCJ'[GZ[O—
BaresibHO 3anaBaemble coctosiuus: «BKJIFOUEH Hly, «BKJIFOYEH H2», «BKJIFKOYEHbBI
HI1+H2», «orkimoueHs.

Buumanue! B ciryuae cpadareiBanus JIKC BKIIIOUeHNEe HACOCOB OJIOKHPYETCS.

Pucynox 12

Jlist nepeBoAa KOHTypa peryjIupoBaHUs U3 PEKUMA PYYHOIO YIIPABIEHUS B PEKUM aBTOMA-
TUYECKOTO peryinupoBaHusi HeoOxoaumo MeHio «Pexum I'BC» mepeBectu, B COOTBETCTBUM C
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BBIOpAHHBIM aJITOPUTMOM paboThl, B cocTosiHMEe «DUKCUpOBaHHOE 3HaueHue» win «I'paduk no
gacam» (CMOTPH PUCYHOK 6).

2.6.5.2 Cxema «OTonienune»

JI7st IepeBo/1a KOHTYpa peryJMpoBaHusl, paboTaromero mo cxeme «OTOIUICHHE», B PEKHM PYJHO-
TO YIpaBJeHUs] HEOOXOMMO MEHIO «PEeXUM OTOTII.)» TIepeBecTH B coCTOsTHUE «OTKIIIOUEH» (CMOTPH
pucysok 7). [Tocie 3toro perynstop mpekpamiaer padboTy MO YCTaHOBIEHHOMY JI0 3TOTO aJlTOPUTMY, &
B pexxume «Pabouwriiy COOTBETCTBYIOIIETO KOHTYpPA IOSIBIISIFOTCS JOTIOJTHATEITLHBIC MEHIO YITPABIICHUS
WCTIOJTHATEITHHBIMHU YCTPOHUCTBAMH C KITABUATYpPhI OJIOKA YITPABJICHHUSI.

PaGounii 2 Otomn
— | -

1~ -B BepxHeii cTpoke 0ToOpaXkaeTcs TeKyIee N3MEPSHHOE 3HAYCHNUE TEMITEPaTyPhI

Hap. Bozn. XX° HApYXHOI'0 BO31yXa. B HmKHEH cTpoke oToOpa)kaercs TEKyIlee COCTOSHUE peryIiu-

xinanan Iloxoil pyromero kianana. Ilepeon knanana B cocrosaue: «ITOKOM», «OTKPBITUE, (3A-

KPBITUE» BBITIONHAETCS ¢ MOMOMIBIO KHOMOK « 4 » 1 « » ». JI Ki1amaHa ¢ aHaJIOroBBIM

YIpaBJIEHUEM B HIDKHEH cTpoke BeiBoauTcs «llonoxk. kinanaHa XX%», n3MEHEHUe MoJIo-
’KEHHSI BBITIONHACTCS C TTOMOIIBIO KHOIOK « 4 » 1 « » ».

A

Pyval. Ve, HAc.: -Brmouenue (BBIKITIOUEHNE) HACOCOB BBIMOMHAETCS ¢ MOMOIIBI0 KHOMOK « 4 » 1 « » » [ocrneno-
YHH. yeT. a BaTeNbHO 3amaBaeMble coctosHus: «BKJIIOUEH Hl», «BKIIIOYEH H2», «BKJIFOYEHDI
BKJIFOUEH HI H1+H2», «OTKITIOUeHbI».

- Buumanue! B ciryuae cpadareiBanus JIKC BKiIIOUeHNEe HACOCOB OJIOKHPYETCS.

|
Temmn. cmecu T1

IP= XX° U= XX° I
R T
EZafzee KaK Ha pu—_i

I cynke 10
—_— S |
v

Pucynoxk 13

JIns mepeBoia KOHTYpa PEryJMpOBaHuUs U3 PEKUMA PYYHOIO YIPABIEHHS B PEKUM aBTOMATHYE-
CKOTO PEryJIMpOBaHUsA HEOOXOIMMO MEHIO «PEeXKHM OTOIUL) MEpPEeBECTH, B COOTBETCTBUH C BHIOpaH-
HBIM aJITOPUTMOM paboThl, B coctosiHne «DukcupoBanHoe 3HaueHHE» win «I'paduk mo gacam»
(cMOTpH PUCYHOK 7).

2.6.5.2 Cxema «Iloanurka»

Jnst mepeBoia KOHTYpa peryiupoBaHus, padoratomiero mo cxeme «lloanuTkay, B peXUM pyIHOTO
yrpaBieHusl He00X0AUMO MEHIO «PeXHM TOAMUTKIY MepeBecTr B cOocTosiHUE «OTKIIOUEH» (CMOTPH PH-
cyHok 8). Ilocie 3Toro perynsTop mpekpamiaer padoTy MO yCTaHOBJIEHHOMY /0 3TOTrO ajlrOpUTMY, a B
pPEXUME <<P360q1/1171>> BTOpPOI'0O KOHTYpaA MOABJIAIOTCA JOIMOIHUTCIBHBIC MCHIO YITPABJICHUA UCIOJIHUTCIIb-
HBIMHU YCTPOMCTBAaMHM C KJIaBUATYyphl. Y IpaBICHUE UCIIOJHUTEIBHBIMU YCTPOMCTBAMH B PYYHOM PEXHUME
AHAJIOTUYHO aJITOPUTMY, IIPUBEEHHOMY Ha pucyHkax 12 u 13.

2.6.6 Onucanue pe:xxuma «Bpems»
B pexxume «BpeMs» Tr1aBHOTO MEHIO PETYISTOpa OCYIIECTBISIETCS IPOCMOTP U KOPPEKTH-
pOBKa (B cilyyae HEOOXOAMMOCTH ) TEKYIIETO BPEMEHU U JIaThl.

Bpems
— | -
P ; ;
-B BEPXHEU CTPOKE OT! 06pa>1<a}0Tc;1 TEKYLIME: ICHb HE/ICIIH, J1aTa, MECSLL U I'01. B HmxHel CTPOKE OTO-
Bc 01.05.2016 OpakaeTcst TeKyIee BpeMst (4achl, MUHYTBI, CeKyH/Ibl). BEIOOp KOppeKTHpyeMoro rnapamerpa BbIIOj-
1 9: 1 7 09 HACTCA C IIOMOIIIBIO KHOITKH « \ », a €ro KBAMCHCHHE C ITOMOIIBIO KHOITKH « » ». IIGHB HE/ICIIN yCTaHaB-
JIMBAETCSI aBTOMATHYECKH C TIPUBSI3KOM K Yer AHOBJICHHOM KaneHz[apHoﬁ Jare.
Pucynoxk 14
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2.7 HacTpoiika mapaMeTpoB 3aKOHA peryJ1upoBaHus

Peryasitop mocrasisiercsi moTpe0MTENI0 € MNpeIBAPUTENbHBIMH 3aBOJACKHMH Ha-
CTPOHKAMHU MapaMeTPOB PeryJMpoBaHus ISl KaXK/A0H U3 peaju3yeMbIX cxeM padoThl.

Konkpernas cxema paGoThl 151 KaXKI0T0 U3 KOHTYPOB pPeryJIMpoBaHus (CMOTPH TA0IMLY
1) konurypupyercsi Ha 00beKTe IKCILIyaTALMHU, A MapaMeTpbl peryJupoBaHus (B ciy4ae
He00X0AMMOCTH) YTOUHAIOTCH B Mpolecce HAJAAKHU € Y4€TOM ciequ(uKU 00beKTa U NpHU-
MEeHs1eMOro 060py10BaHusl A1l MAKCUMAJIbHOM aaNTAlMU K YCJI0BUSAM PUMeEHEHMS.

2.7.1 llpu onpenenenun 3HaueHui ko3pduuuenton 11, U u J1 ynpasnenue peryiupyrommum
KJIaIaHOM OCYUIECTBIIIETCS B PYYHOM pexume (cMoTpu 1.2.6.5) 10 moisiyuyeHus: TpedyeMoro
CTallMOHAPHOTO (YCTAaHOBUBILETOCS ) 3HAYEHUS PETYIUPYEMON TEMIIEPaTypBhl.

IIpumeyanue— Iloa cranMOHapHBIM MMOHMMAETCS 3HAUYEHHE PETYIMPYEMOM TEMIIEpaTypsl,
KOTOpO€ M3MEHSETCS B HE3HAUUTENbHbIX npeaenax (mpumepHo +1°C), B TeueHue JOCTATOYHO
IIPOJIOJKUTENLHOTO UHTEpBaia BpeMeHH (He MeHee 20 MUHYT).

PekoMeHam no 3KCHepUMEHTaIbHOMY ONPE/IEICHHUIO BIIIEHA3BaHHBIX KOA(P(GUIIUEHTOB
SBJIIOTCSI 000OIIEHHBIMU. DTO BBI3BAHO TEM, YTO B IPOIIECCE IKCILTyaTallMU TEIIOTEXHUYECKO-
ro o0Opy/1I0BaHUSI KOHKPETHBIX 0OBbEKTOB MOT'YT BO3HUKATh HELITATHBIE CUTYyallUH, pa3pellieHne
KOTOPBIX TPEOYIOT OT HaJlaJuuKa HAJIWYUS ONPENEIICHHOIO OIbITa B 00JACTU JKCILTyaTalluu U
HaJIaJIKi TEIUIOTEXHUYECKUX CUCTEM.

Onepanuu 1Mo onpeAeseHuIo MapaMeTpoB 3aKOHA PEryJUPOBAHMS BBIMOIHSIIOTCS Ui KaX-
JI0TO KOHTYpa OTIEJIbHO.

2.7.2 Bpemst Bo3aeicTBHs Ha peryaupyromuil kinanan (koddduruent 1), Heobxoaumoe mmst
n3MeHenus peryaupyemoil remmneparypbl Tp (Tr- s cxemst «I'BCy», Tem- g cxemsl «OTto-
wienre») Ha 10°C mias KaXa0ro U3 KOHTYPOB ONPEENseTcsl SKCIepUMEHTaIbHbIM IyTeM. [lpu
STOM BBIIIOJIHAETCS CIIEAYIOLIas OCIeA0BaTEIbHOCTh ONEepaliHii:

1) B pexxume pydHOro ympapiieHUs! PETYIUPYIOLUIMM KianaHoM (IIpHU BKJIFOUEHHOM Hacoce,
€CJIM OH MCIOJIb3YyeTCs) YCTaHABIMBAETCS perynupyeMas Temneparypa Tp Oau3Kkoi uinu paBHON
Tpedyemomy (110 rpaduKy peryaupoBaHus) 3HAUEHHUIO.

2) [enaercs BblIEp:KKa BPEMEHHU AJIsl TOrO, YTOOb! Tp MpHHsIa CTallMOHApHOE 3HAYEHHUE.

3) IlocnenoBarenbHBIMU NEPEMEIICHUSAMHU (TOJIBKO HA OTKPHITUE UJIM TOJIBKO HA 3aKPBITHE)
U3MEHSIETCS MOJIOKEHHUE IITOKA PEryIMpYIOIIEro KilanaHa JUisi TOro, YToObl MOJTY4YUTh U3MEHe-
HUE PETYIUPYEMOM TeMIIepaTypsl Ha BGJ‘II/IT-II/IHy| ATp| >10°C (BHOBB MOJY4YE€HHOE 3HaYeHue Tp
TaKKe JOJDKHO OBITh CTallMOHApHBIM). Bpems kaxxaoro nepemenenus ¢; (¢) Ipu Mociie0BaTeb-
HBIX U3MEHEHHUAX MOJI0KEHHS ILITOKA J0JKHO (PUKCUPOBATHCS.

4) CymmapHOe BpeMsi T XOJia IITOKa KJIallaHa, B pe3yJabTaTe KOTOPOTO 3HAYEHUE PETyJu-
pyeMoii TeMnepaTypbl U3MEHSAETCS Ha BequHHy| ATp| , oTpeensercs no Gopmyne:

t :;tf €)

rJIe /1- KOJIMYECTBO 3aJJaHHBIX TIePEMEIICHHH.
5) 3nauenue xo3pduurenta I1 onpenensercs no popmyie:

[ @)

6) Ilomyuyennsle 3HaueHus kodpuuuenTon [1 I KaKIOr0 KOHTYpa peryiupoBaHUsl BBO-
nsTest B MeHIo «Pabounit quanason kianana» (cmotpu 11.2.6.3.1 u 2.6.3.2).

IIpumep:

Ilycmb npu @vlnonnenuy mpex nocie0o8amesbHblX nepemMenjeHuti WmoKa Kianama (Ha omkpol-
mue), NPOOOIHCUMENILHOCb KaAXHCO020 U3 Komopwlx cocmasuna coomsemcemeerno t1=20c, t,=25¢,
t3=15c¢, ObL10 nonyueno npupawenue pecynupyemoui memnepamypovi ATp=12 °C.

Cymmapnas npooonxcumensHoCms 0OHOKPAMHbIX nepemeweHull T npyu 9mom pasna: 1= ti+
ty+ t3 = 20+25+15= 60c
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Toeoa koappuyuenm 11 uucrenno pasen:
= 60x10 _ 50
12
IIpumeuanue — B cioydae mpuMeHEHHS PETYIMPYIOIIETO KilallaHa ¢ aHAJIOTOBBIM YITPABICHHEM
(0 -10 B) popmymna (4) 3armiceIBaeTcs B BUJIE:

|AV|x10°C
== -
ATp|

)
rae AV—u3MeHeHue yrpapysIoLIero CUrHalla B BOJIbTaX, IPUBE/IIIEE K IIPUpPAIEHUE perynupye-
Mmoii Temreparypsi | ATpl >10°C.

2.7.3 NneprmonHocth cuctembl (kodddumuent M) Takxe ompenensercs SKCIepUMEHTAIb-
HBIM IIyTeM Ui KaKJI0TO KOHTYypa peryiaupoBanus. [Ipu 3ToM BBINOJIHAETCS Cienyrolas nocie-
JIOBATEIIbHOCTh OTIEpaIUii:

1) B pexxume pydqHOro ynpaBjeHHs perylMpyroIIUM KJIaraHoM (IIpH BKJIOYEHHOM HAcoce)
yCTaHABIUBACTCS perynupyemMas Temmeparypa Tp Onu3koit uiu paBHOU TpeOyemomy (IO Tpa-
(buKy peryjampoBaHus) 3HAYECHHUIO.

2) [enaercs BblIEp:KKa BPEMEHHU AJIsl TOrO, YTOOb! Tp MpHHsIa cCTallMOHApHOE 3HAYEHHUE.

3) Haunnaercs otcuer BpemeHnu t(MuH.) (HampuMep: ¢ MOMOIIBI0 CEKYHIOMEpa) U OJTHOBpE-
MEHHO C 3TUM B PyYHOM PEKUME 3aa€TCs OJJTHOKpATHOE MepeMellieHle (Ha OTKPBITUE WU Ha 3a-
KpBITHE) ILITOKA PErYIHpYIOLIEro kiamnana. [IpoaomKuTebHOCTh 3TOro nepeMerieHus t(c) A0JK-
Ha OTBEYAaTh YCIOBUIO:

(P %)

rae Il- uncnenHoe 3HaueHue Kod(pGUIUEHTa MPOMOPLHUOHAIBHOCTH, OMNPEEIEHHOTO 10
METOAMKE 1M.2.7.2.

4) Tlocne BbITIOJIHEHHS YCIIOBHS (5) mepeMelieHre IToKa KiamaHa mpekpamtaercs. [Ipu
3TOM OTCYET BpeMeHHU t(MUH) MPOJOJIKAETCS O MOMEHTA JOCTHKEHUS PerylIupyeMon TeMiepa-
Typoi#t Tp HOBOTrO (TIOCHE 3a1aHHOTO BO3MYIIEHHS) CTAllMOHAPHOTO 3HAYEHUSI.

5) Ilocne noctmwxkenuss Tp HOBOTO CTAIMOHAPHOTO 3HAYEHUSI OTCUYET BPEMEHHU t (MHH.) TIpe-
Kpalaercs.

6) 3nauenue napamerpa W (MHUH.) 4YUCICHHO PAaBHO:

N=2x t (6)

7) Tomy4yeHnHoe [Tl KaKAO0TO KOHTYpa peryJaupoBaHus 3HaueHue mapamerpa M (MuH.) BBoauTcs
B MeHI0 «Pacyer mojictpoiiku kaxapie X Mmua» (cmotpu 1.2.6.3.1 n 11.2.6.3.2).

IIpumeuanue — B cirydae nmpuMeHEHHUS PEryJMpYIONIEro KIIalaHa ¢ aHAJIOTOBBIM YIIPABJICHAEM
(0 -10 B) 3amaercst 0AHOKpaTHOE U3MEHEHHUE CUTHAJIA YIPABJICHHUS OOJIBIIICEe UM PaBHOE TI0 MOIYJIIO
AV ( I3MEHEHHUIO YIPABILIIOIIETO CUTHATA B BOJIBTAX, MPUBEIIEMY K MPUPAIICHUIO PEryIUpyeMOi
TeMIeparypsl | ATp| >10°C). [Ipu 310M HauMHAETCS OTCUET BPEMEHH t (MHH), KOTOPBIN 3aKaHUMBACTCS
rocye JOCTKeHus: Tp HOBOro crarmoHapHoro 3HadeHus. Jlamee koadduiment M Beraucsercs mo
dbopmyiie (6).

2.7.4 3nauenue kordpunmenta [ B ciydgae paboTel KOHTYypa peryisropa mo cxeme «['BC»
OTIpeNieNsieTcs IKCIIepuMeHTabHO. [Ipu onTuMansHOM 3HaYeHUn Koddduimenta [ Bpems nepe-
X042 K CTallMOHApHOMY (yCTAaHOBHBIIEMYCS) TEMIIEPATYPHOMY PEXHUMY II0CIE€ MTHOBEHHOTO
W3MCHCHHSI TIOTPEOJICHHS TOPSYCH BOJBI Oy/IeT MHHHUMAIBHBIM TP MUHHUMAJIBHOW aMIUTHTY]IC
KoJIeOaHUH TIEPEeXOJHOTO Tpolecca. B ciydae ompeneneHus 3HaueHUs mapamerpa [l BBITIOTHS-
eTCsl clieAyIoulas ocae0BaTelbHOCTh ONepalii:

1) B pexxume pyqHOTO ynpaBleHHS PETYIUPYIOIIAM KIIAITaHOM (TIPH BKIIFOUYEHHOM HAcoce, eCin
OH NPUMEHSETCS) YCTaHABIMBAETCs TeMrieparypa TrB Olu3Koi UK paBHOW TpeOyeMOMY 3HAUCHUIO.

2) [Jlamee mpu CTAIMIOHAPHOM IIOJIOKEHUH INTOKA PETYIMPYIOMIETO KiaraHa IPOBOIUTCS
OIIEHKA TMHAMHUKUA U3MEHEHUI TTB B 3aBHCHUMOCTH OT M3MEHEHHUsI oTpedneHus (pazdopa) ropsi-
yeid Bojbl. [Ipr 5TOM BO3MOJKHBI J]Ba BapuaHTa MPOBEICHIUS HAOIIOACHUH.
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Bapuanr 1

Ha o0bekre mMeeTcsi BOSMOXKHOCTb MPUHYAUTEIBHO OCYIIECTBUTH KPaTKOBPEMEHHOE, HO CYIIe-
CTBEHHOE M3MeHeHne pazoopa. [Ipu 3ToM CyiecTBeHHBIM H3MEHEHHEM pa30opa ropsiieid BOJIbI, CUH-
TaeTcsl U3MEHEHUe ee pacxosia He MeHee yeM Ha 10% oT 1efcTBUTENbHOTO 3HaYeHHs. JTa CUTYaLUs
BO3MOYKHA, HAIIPUMED, TIPH UCTIOIB30BAHUH TOPSIEH BOJIBI TS TEXHOJIOTHUYESCKIX HYXKI.

B sToMm ciyuae ¢ MOMEHTa CKauKoOoOpa3HOro MPUHYAUTEILHOIO U3MEHEHUs! pa300pa HaUMHAET-
Csl KOHTPOJIb TMHAMHUKU U3MEHEeHUs Temriepatypsl Trs, T.e. pukcupyercss ATrs (°C) u uHTEpBaN Bpe-
MeHH At(MHUH.), B TEUEHHE KOTOPOTO ATO M3MEHEHHE Mpor3o1uio. 3Hadenue koddduimenta [l ompe-
nensiercs mo Gopmysie:

ATrs

At

I (7)

IIpumep:

Ipu kpamkospemenHoM usmeHeruu pasoopa 2opsuell 600bl OLLIO 3APUKCUPOBAHO USMEHEHUE
memnepamypwl eopsideti 6o0bt ATre=12°C, xomopoe npouzowino 3a unmepsan eépemenu At=2
mun. Toeoa koaghgpuyuenm I 6yoem pasen:

N=12/2=6 (°C/mumn).
Bapuant 2

Ha o0Onekre (Hanmpumep, >KUII0# JJOM) HET BO3MOXKHOCTH UCKYCCTBEHHO OCYIIIECTBUTH U3MeE-
HeHue pazoopa.

B sToM ciyyae KOHTpOJb TMHAMHUKUA M3MeHEeHUs Trs B 3aBUCUMOCTH OT MOTPEOIeHHs ropsyeit
BO/JIbI BEJIETCS HA TPaHULIAX [MUKOB pa30opa (HampuMep, yTpeHHEee BpeMs Mepesl yX010M KUIIbIIOB Ha
paboTy WM BeuepHee BpeMs Mociie Ipuxo/a ¢ padoTsl). [Ipu 3TOM KOHTPOIMPYIOTCS U3MEHEHUS TEM-
niepatypbl ATrs 1 HHTEpBAJIBI BpEMEHH, B TEUEHUE KOTOPBIX 3TH H3MEHEHHS TIPOUCXOIAT.

IIpumep:

Ilpu ecmecmeernnom uzmenenuu pazbopa 2opsyeti 600bl ObLIO 3APUKCUPOBAHO USMEHEHUe MeM-
nepamypul copsiveit 600bt ATrs=10°C, komopoe npousoutno 3a unmepsan epemeru At=2 mun. Toeoa
Koa¢huyuenm J{ 6yoem pasen:

J=10/2=5 (°C/mun).

Habmtoenust 1 cCOOTBETCTBYIOIINE BBIUMCIICHUS C LIEIBIO ONPEAEIeHHs BETUUMHbI K03 Pu-
uenTa J{ Moryt ObITh OBTOPEHBI. [Ipy 3TOM B KadecTBEe BBOJAMMOTO B OJIOK YIIPaBJICHUS 3Ha-
YEHUs MPEINOYTHTEIHHO BEIOPATh cpeHee apuMETHIeCKOe OT 3HAYCHUH, TTOTydeHHBIX B TIPO-
1ecce HaOMI0ICHUH.

Ipumeuanue— [Ipu npoBeneHny HaOMIOACHUI C IIENBIO ONpPEICNeHUs TapameTpa [ Hexena-
TEJIBHO, YTOOBI TOTPEOIICHHE TOpsUeii BOIBI IPUOIIKAIOCh K MUHUMYMY (OTCYTCTBHE pa3oopa).

3) Hanee nonmy4yeHHOE 3HaYCHHE TapameTpa J| BBOIUTCS B MEHIO «/lMHaAMUYeCKUd qrana3oH
dT/dt: X°C» (cmoTpm 1m.2.6.3.1).

2.7.5 3navenue kordhdunmenta /I B caydae paboThel perynsitopa mo cxeme «OTOIUIEHHE» aB-
TOMAaTUYECKU YCTaHABIMBAETCS PAaBHBIM HYIIO. JTO OOYCIIOBJIEHO TEM, UYTO BCJIEACTBUE OOJIBIIOMN
TEIUIOBOM MHEPLUUOHHOCTH OTOMUTENbHBIX CUCTEM JUHAMUYECKUN JUAra3oH W3MEHEHUs perysiu-
pyemMoil TemmepaTypbl, BbI3BAHHOI'O BHEIIHUM BO3JECHCTBMEM IpPU CTALMOHAPHOM IOJIOKEHUH
LITOKA KJaraHa, PeHeOpekuMOo Mal U MOXKET ObITh MPUHST PABHBIM HYJIIO.

IIpumeyanue— Ilog IMHAMMYECKUM AMANa30HOM M3MEHEHHMS PEryIUpPyEMOW TEMIIEpaTyphl
MTOHUMAETCS CKOPOCTh €€ U3MEHEHHUS.

2.7.6 B cinydyae HE0OOXOAMMOCTH JJIsi MOJIydeHHUs! 0oJiee TOUHBIX PE3yIbTaTOB HACTPOMKH
OTIEpAINH TI0 OTIPENIETICHUIO JTI000TO U3 MmapaMeTpoB (KOIPPUIIMEHTOB) 3aKOHA PETYIUPOBAHUS
MOTYT OBITh IOBTOPEHHI.

2.7.7 B cnydyae paboThl KOHTYpa peryiuaropa mno cxeme «OTOIICHHEY» TOCIECTHUM 3TaoM
HaJaJIKi PEryysTopa sBISETCS KOPPEKTUPOBKa 3HaueHUs kodp¢uuuenta Kkrn. Meroauka Bbl-
MIOJIHEHUSI KOPPEKTUPOBKHU KO3 uunenta Kkrn noapoOHO uznoxkena B m.2.5.2.2.
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N3meneHne xoppekTupyromero ko3d@uinenta TEIUIOBbIX MOTEPh MO3BOJIIET aJalTHPO-
BaTh PETYISITOP K KOHKPETHBIM YCIOBUSM IMPUMEHEHUs (HallpUMep: K XapaKTepUCTHKaM 00beK-
Ta) U CrIAJAUTh HEKOTOPble HETOYHOCTH, KOTOPBhIE MOTJIM BO3HUKHYTh B IIPOLIECCE OMPEIEIECHUS
[apaMeTpoB 3aKOHA PEryJIMPOBaHUSI.

2.7.8 Tlpu paGoTe BTOPOTO KOHTYpa peryinupoBaHus mo cxeme «lloamuTka» B moaaBIsiio-
eM OOJIBIIMHCTBE CIy4aeB IMPEIBAPUTENbHBIX 3aBOJICKMX HACTPOEK IapaMeTpoOB peryaupoBa-
HUS JOCTAaTOYHO 11 3P deKTuBHON padboThl. B ciaydyae HeoOxoqumMocTu 0ojiee TOUHOM HACTPOi-
KH, YUUTBIBaIOIIEH criennpuKy 0ObeKTa SKCILTyaTalluy, aTOPUTMBbI OIIpeieIeHUus] KodPPUIeH-
toB I, 1 u [l mpakTHyecKn aHATIOTUYHBI U3JI0OKEHHBIM B ILI. 2.7.1-2.7.4. OTiuuue COCTOUT B
TOM, YTO BMECTO HacTpoek no remmneparype Tp (ATp) BHIIOIHAIOTCS HACTPONKHU 110 AaBiieHuto P
(AP), rne P u AP 3HaueHus perynupyemMoro JaBJiI€HUS U €ro U3MEHEHUE — COOTBETCTBEHHO.

2.7.9 I'paduueckas wumoctparyst [1H]]-3akoHOB peryarpoBaHus MPUBEICHA Ha pUCYHKE 15.

T, °C
Tyc‘r ------------------------------------------------------
11, (J1=0)
t,C
T, °C
I
TYCT \/ \//\v
t,C
T, °C
U, (/1 maino)
TyCT
t, C
T, °C
U, (/1 Benuko)
TyCT
t,C

Pucynok 15
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2.8 ABapuiiHble pe;KUMbI padoThI

2.8.1 i mnpenoTBpalleHHMs BbIXOJAa M3 CTPOSl HACOCOB, INPHUMEHSIEMBIX B CXeMax
peryiupoBaHus, MPeIyCMOTPEHA 3allUTa OT «CYXOro XoJa» (MpeAoTBpalleHue padoThl PU OT-
CYTCTBUHU BOJbI B TPyOOIIpOBOJie Ha BXxoJe Hacoca). OHa peanusyercs MyTEM YCTaHOBKH U HC-
nonp3oBanus JIKC. Tlpu cpabareiBanuu JIKC 650K ympaBieHHS PETryisiTopa cpazy OTKIIOYAET
aBapUiHBI Hacoc U OJIOKHpYeT BKIIIOUEHHE PE3EPBHOr0 Hacoca (€cild OH HCIOJIb3YEeTCs) 10
YCTpaHEHMS aBApUHHOMN CUTYallUH.

2.8.2 Jlna aHanu3a paboThl HACOCOB MpeaycMoTpeHo ucnosibzoBanue JIKH, kotopsie ycra-
HABJIMBAIOTCS Ha HAMOPHBIX BbIxogax HacocoB. /IKH cpaGaTbiBaioT mpu majieHUu AaBJIEHUS Ha
BBIXOJIE€ HACOCOB. AJITOPUTMBI paObOThI PErYISITOPA MPH HAPYIICHHH HOPMAIBHOIO ()YHKIMOHHPOBAHHSI
1 obecrieucHnn pexxuma ABP HacocoB pacCMOTpEHBI B 1. 2.5.4.

2.8.3 B perynsarope npeaycMoTpeHa BO3MOKHOCTb PYYHOIO YIpaBiieHUs (C KiIaBUATYyphl
0J10Ka yIpaBJIEHUs1) UCIIOJHUTENIBHBIMH YCTPOIICTBaMU (KJIallaHAMHU M HACOCaMH) HE3aBUCHUMO OT
YCTaHOBJIEHHOW cxeMbl paOoThl. JIaHHBIN pexXuM MpeHa3HaueH, B TOM YUCIIE, U Ui JUarHOCTH-
KU 3JIEMEHTOB CUCTEMbI IIPY BOBHUKHOBEHUH HEITAaTHBIX CUTYalUi.

2.8.4 Ilpu mpomagaHuu 3JIEKTPOIHEPTUU HA JTUTEIHHOE BpeMs HEOOXOIMMO BpalleHHEM
COOTBETCTBYIOIIEH PYKOSTKU UCIOJHUTEILHOTO MEXaHHW3Ma KJlallaHa MEePEBECTH €ro B MOJI0XKe-
Hue «OTKPBITOY.

JUis MCKIIIOYEHUS] BEPOSITHOCTH Pa3MOpaXKMBaHMsS CHUCTEMbl OTOIUIEHUS OOBEKTa (cxema
«OTOoIUIeHNnE») PEKOMEHIYETCS:

-HMCII0JIb30BaTh PErYIUPYIOIINE KIIAllaHbl C BO3BPATHBIMU MPYKUHAMU, TIO3BOJISIOLIUMU IIPU
OTKJIFOUEHUU JIEKTPOIHEPTUH KJIalaHy CaMOCTOSITENIbHO MEPEXOAUTH B COCTOSIHUE «OTKPBITOY;

-perylupoBKY KOHEYHOTO BBIKIIIOYATENs IMOJIOKEHUS «3aKpbITO» HCIIOJHUTEIBHOTO MeXa-
HU3Ma KJIallaHa C peJeHHbIM YIpPaBJIEHUEM IMPOBOAUTH TaKUM 00pa3oM, uTOObI MCKIIIOYAIOCh
MIOJIHOE MEePEKPBITHE TIOTOKA TEIIOHOCUTEIS;

-1l KJIAAHOB C AQHAJIOTOBBIM YIPABJIEHWEM YCTaHaBJIMBAaThb B MEHIO «Min. MOJIOKEHHE
knanaHa: X%» (pexxuM rinaBHoro MeHwoo «KoHdurypauus») 3HaueHUE OTIMYHOE OT HYJS, HC-
KIIIOYAIOIIIee MMOJTHOE NEPEKPHITHE TOTOKA TEIIOHOCUTESL.

3 TEXHUYECKOE OBCJYKUBAHUE
3.1 Texunuyeckoe 00C/Iy:KHBAHUE PEryJasTOPa

3.1.1 Texuuueckoe oOCIyKMBaHHE PETYIATOPA JOHKHO MIPOBOAUTHCS /1711 0OECIIEUEHHUs €ro
HOPMAJILHOTO (DYHKIIMOHUPOBAHUS B TEUYCHHUE BCETO CPOKA IKCILTyaTAIHH.

3.1.2 PaBoThl 10 TEXHUYECKOMY OOCITY’)KHUBaHHUIO BKJIIOYAIOT B CEO0s:

-IIEPUOIUYECKUN OCMOTP;

-ynanenue (B cirydae He0OX0IMMOCTH) CJIEIOB MBUIA U BJIATH;

-TEXHUYECKOE 0O0CITY)KMBAaHUE UCTIOJTHUTEIBHBIX YCTPOMCTB.

3.1.3 [lepuoauueckuii OCMOTp peryasiTopa JOJKEH MPOBOIUTHCS C LIETIbI0 KOHTPOJIA 3a:

— COOJTIOZICHNEM YCIIOBHH SKCIUTyaTaIllH;

— OTCYTCTBUEM BHCITHUX HOBpC)K)ICHI/II\/’I;

—HaJIC)KHOCTBIO MCXaHUYCCKUX U SJICKTPUUCCKUX COCHHHCHHﬁ;

—paboTOCTIOCOOHOCTHIO.
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[lepnoAMIHOCTH OCMOTpA 3aBHCHUT OT YCIOBHH JKCIUTyaTalldid, HO HE JOJDKHA OBITH pexke
OJIHOTO Pa3a B HEMEINIO.

3.1.4 Cnenpl NbUIM U BJIAru ¢ MOBEPXHOCTH OJIOKA yIpaBieHHs] HEOOXOAUMO YyOUpaTh MST-
KoM cyxoil (praHesnblo.

3.1.5 Texuuuyeckoe 00OCIy>KUBAHUE UCIIOJHUTENIBHBIX YCTPOICTB (PEryIUpyIOIIUX KIIallaHOB
¥ HACOCOB) JOJDKHO MPOBOJUTHCS B MOJHOM COOTBETCTBHH C MX AKCIUTYaTAlMOHHOW JOKYMEH-
tarueid. [IpoBepka (QyHKIIMOHUPOBAHHS MCIIOJIHUTEIBHBIX MEXaHHU3MOB IPOBOJUTCS B paMKax
nepuoandecKkoro ocMotpa (emotpu m.3. 1.3).

3.2 Mepbl 0e301aCHOCTH

3.2.1 cTouHMKaM¥ OMMACHOCTHU MPH MOHTAXKE U IKCILTYyaTAIMK PETYIATOPA SBIISIOTCS:

—TIepeMEHHOE HANPSDKCHHE C IEHCTBYIONMIUM 3HaYeHueM 10 253 B;

—/aBJIEHUE KUJIKOCTU B TpyOOIpPOBOJaX, Ha KOTOPBIX YCTAHABIMBAIOTCS HCIOJHUTEIbHbIE
MEXaHU3MbI U TEPMOAATUUKY;

— BBICOKAs TeMITepaTypa KUIKOCTH B TpyobompoBoaax (mo 150 °C).

3.2.2 be3omnacHOCTb KCIUTyaTallMK PEryisiTopa o0ecrneynBaeTcs:

—IIPOYHOCTBIO KOPITYCOB MCIIOJIHUTEIbHBIX YCTPONCTB U TEPMOIATUHUKOB;

—Te€pPMETUYHOCTHIO (PJIAHLIEBBIX COEMHEHHUI UCTIOHUTENILHBIX YCTPOUCTB € TPyOOIpPOBOJAMU;

— T€pMETUYHOCTbIO COEIMHEHUI TEPMOJAaTUNKOB € TPyOOIIPOBOAAMY;

—H30JISIIMEH STIEKTPUYECKUX LENEN COCTABHBIX YaCTEN PErysaTopa;

—Ha/IEKHBIM 3a3€MJICHHEM COCTABHBIX YacTEeH Perynsaropa.

3.2.3 Ilpu skcmmyatauuu peryistTopa HeooxoaumMo cobioaaTh ooume TpedoBanus Oe3zomnac-
HOCTH:

—HE JIOIYCKAETCs IKCIUTyaTalMsl pEryyisaTopa co CHITBIMU KpbIIIKaMU Ha OJIOKE yIpaBJICHUS
1 UCHIOJIHUTENIbHBIX MEXaHU3MaX;

—3alpelaeTcss JeMOHTUPOBATh TEPMOJIATUUKN M HCIIOJHUTENbHBIE MEXaHU3MbI J0 IMOJIHOTO
CHSITHS J1aBJIEHUS B TPyOOIIPOBOIAX.

[lepen BKIIIOUEHUEM PETYIATOPA B JIEKTPUUECKYIO CETh HEOOXOAUMO 3a3€MIIUTh €r0 COCTaB-
HBIE YaCTH.

[Ipu oOHapyKeHHUH BHEIIHUX MOBPEXJEHUMN OJOKa YIpPABJICHUS WU JIMHUN AJIEKTPUUYECKUX
MOAKIIIOUEHUH CIIeyeT OTKIIOUUTh PETyJIATOp /10 YCTpaHEHUs MPUYMH HEUCIPABHOCTH CIelHa-
JIUCTOM IO PEMOHTY.

3anperiaercs yCTaHOBKA M AKCIUTyaTalusl PeryjsiTopa B 0KapOONacHbIX U B3PhIBOONACHBIX
30HaX BCEX KJIACCOB.

[Ipu ycraHoBke M MOHTaxe peryastopa HeoOxoaumo cobmonars TpeboBanus ['OCT
12.3.003, TOCT 12.3.032, I'OCT 12.3.036, a Takxe [IpaBui moxkapHoii 0€301MacHOCTH.

[Ipu sxcrutyatauuu HeoOxoauMo cobmonaTth «llpaBuia TeXHUYECKOW KCIUTyaTalluu 3JeK-
TPOYCTaHOBOK moTpeduTeneit», «IIpaBuna TeXHUKU O€30MAaCHOCTH IMPH SKCILUTyaTallMd AJIEKTPO-
YCTaHOBOK MOTPEOUTENEI.

Jlns TylueHus okapa, Ipyu BO3TOPaHUU PETYIISITOpa, Pa3peliaeTcsl UCHOIb30BaTh TOJIBKO YITIEKH-
crotHeie orueTymuten tuna OY-2, OY-5, OY-10 u ap.

3.3 Texunuyeckoe OCBUAETEILCTBOBAHNE

PCFy.]'IfITOp IMOABCPracTCsa 00s13aTeNIbHBIM IMPpHUEMO-CAATOYHBIM HCIIBITAHUAM IIPU BBIITYCKE

M3 IMIPOM3BOJACTBA.

34



3.4 Bo3Mo:KHbBIE HEUCIIPABHOCTH U CIocoObI UX YCTpaHEeHUA

Bo3MoxHBIE HEMCIIPABHOCTH M CIOCOOBI MX YCTPAHEHHS IMPHU IKCIUTyaTallld PETyJsTopa

MIpUBEACHBI B TaOIHIIE 2.

Tab6nua 2

Bun HencnpaBHOCTH, BHEIIHHE
IIPOSIBJICHUS U JOTIOJTHUTEIIbHbBIE
IIPU3HAKU

BeposrtHas nprunHa

Croco0
yCTpaHCHUS

1 Ilpu BxItOUEeHWH OJIOKA YIPaB-
JIEHUS OTCYTCTBYET MHJIUKAITUS

OTCyTCTBYET HaIpsHKEHHE
MUTAHUS

[IpoBepuTh 1IENM ANEKTPOIH-
TaHUS

2 BMecTO 3HAYE€HHU H3MEpSIeMO
temnepatypsl Ha JKKU BbIBOIUTCS)]
3HaueHue «***)y, xoTs Tepmoaar-

YUK YCTAHOBJICH.

IIpumeyanne— Eciu TepMogaTYuK He
ucnonp3yercs (cmotpu Ilpumedanue K II.
1.1.2.2)

OOpBIB 1IETICH MTOIKITIOUEHUS
TEePMOIaTIHKA

YcTrpanuth 00OphIB

3 BmecTto 3HaueHHI U3MEPSEMOTO
nasneHus P (cxema «I[loanmutkay)
Ha JKKW BEIBOIMTCS 3HAUEHHE
«**%y_ x0Ta undpoBON JATUUK
JIABJICHHS IT0IKJIIOUCH

OTCyTCTBYET HaIlpsHKEHHE
MUTAHUS JaTYAKa, OOPHIB
LETIEN 110 JKITIOUEHUS

[IpoBeputh HamMuue HaIpsA
JKCHHUSI THUTaHUs, YCTPAHUTH,
00pbIB

4 OTCcyTCTBYET IEepeMEICHUE Me-
XaHHU3Ma UCIIOJTHUTCIIBHOTI'O YCT-
pONCTBa IIPU HAJTMYUU UHIUKALUA
0 €ro BKJIIOUYEHUU

OOpBIB JIMHUU TIOAKITIOYCHUS
HCIIOJIHUTENBHOTO YCTPOUCT-
Ba

YcTrpanuTths 00OpbIB

5 Hapymiena noruka paboTsl pery-

JIATOpA, IPyrue HEUCIPaBHOCTH

OObHapyxeHa HeyCTpaHUMas
HCHUCIIPABHOCTH

OOpaTUTHCS B CEPBUCHYIO
OpraHHU3aLUI0

4 TPAHCIHOPTUPOBAHUE U XPAHEHUE

4.1 TpaHcnopTUpOBaHUE PETYNISATOpPa JOJDKHO Mpou3BoauThesi B coorBeTcTBUM ¢ ['OCT
12997 B 3aKkpbITOM TpaHCIOPTE (MKEIE3HOJOPOKHBIX BaroHax, KOHTEHHEpaX, 3aKPBHITHIX aBTO-
MaIlIiHaX, TPIOMaXx CyJ0B). Y CIOBHUS TPAHCIIOPTUPOBAHUS TOJDKHBI COOTBETCTBOBATD:

— TeMIlepaTypa OKpYXaroILero Bo3ayxa ot Munyc 25 1o mioc 50 °C;

— OTHOCHTENBHASI BIOKHOCTH Bo3ayxa (95 + 3) % npu temneparype 35 °C;

4.2 XpaHeHHUE PEryiaTopa B YIIaKOBKE JIOJDKHO COOTBETCTBOBAThH YCIOBUSM XpaHeHHs | 10
I'OCT 15150, mpu 5TOM OTHOCHUTEIIbHAS BIAXXHOCTH BO3AyXa IpH Temreparype 25 °C He m0mxK-

Ha npeBbIaTh 95 %.

4.3 Cpok npeObIBaHUs PETYISATOpPAa B COOTBETCTBYIOIIUX YCIOBUSIX TPAHCHOPTUPOBAHUS HE

0oJiee OHOTO MECSIIA.

STAPAHTUU U3I'OTOBUTEJIA

5.1 IN'apanTuitHbIA CPOK XpaHEHHS 6 MECSILIEB C MOMEHTA OTTPY3KH TTOTPEOUTEITIO.

5.2 I"'apaHTHIHBIN CPOK IKCILTyaTallMK — 18 MeCSIIEB CO AHSA BBOJIA PETYISATOPA B SKCILUTYaTalUIO.

5.3 UsrotoBuTens rapaHTUPYET COOTBETCTBUE peryisaTopa TpeboBanusm TY mpu coOiro-
JCHUU HOTpC6I/ITCJ'ICM YCJ'IOBI/II\/’I MOHTa)Xa, 3KCIlTyaTallu, TCXHUYCCKOI'O O6CJ1y}KI/IBaHI/I5[, XpaHe-
HUS U TPAHCIIOPTUPOBAHHUS], YCTAHOBJICHHBIX KCIUTYTAlMOHHON JOKYMEHTALUEH.

Jlata BBO/Ia B 9KCIUTyaTalIMIO JOJDKHA OBITh OTMEUEHA B paz/iesiax 7 v 8 macnopra.

5.4 I'apanTuitHbIe 00s13aTEIbCTBA BBITOJHSIOTCS TIPH YCIIOBUM COXPAHHOCTH TIOMO M3rOTOBHTEIIS.
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IIpunoxenue A

Tunosble cxeMbl NOAKJIIYECHUN peryJasiTropa

Cxema «I'BC»

______ Perynatop
TMoxaromuit E
TpyOOIpoOBO Temmoo0OMeHHUK oo o oo o __ T
s T'opsiaas Boga
" g P -
Tennonocurenn

- J Y —

XonoaHas Boaa

OOpaTHBI
TPYyOOIPOBOT

a) Kontyp I'BC ¢ MUHMMAJIbHO-10NYCTUMBIM HA00POM 000py10BaHUS

Perynatop |-~~~ "~ 1 Thap

Iopnaroumii
TpyOOIPOBO.
Topsiuast Boga

4 f '
TennaoHoCHTEND t l Trowt H1 | Xononnas Bona
L
i - H2
OO0paTHbIi -

TpyOOIPOBO.

0) Kontyp I'BC ¢ MmakcumMaibHbIM Ha00poM 000py10BaHUSs

IIpumeuanue— OTcyTCcTBHE JTHOOOTO 3JIEMEHTA CXEMbl, 32 UCKIOYEHUEM MUHU-
MaJbHO-J0MYCTUMOT0 Habopa 0OOpyIOBaHUS, YYUTHIBACTCS PETYJISITOPOM aBTOMa-

TUYECKH W HE BIHSAET HA (PaKTUUECKUI aJITOPUTM PabOTHI.

JlaTuuk TeMmIiepaTypbl Hapy»KHOTO BO3/yXa YCTAHABIIMBAETCA B Cllyyae, €ciu
TpeOyeTcst 00ecneynTh pekUM pabOThl KOHTYpa C OTpaHUYEHUEM TEeMIIepaTyphbl Te-
IJIOHOCHUTENSE B 0OpaTHOM TpYOOIIPOBOJE B COOTBETCTBHMHM C 33JaHHBIM TEMIIEpATyp-

HBbIM rpadgukom (cmotpu 1. 2.5.1.4).

Pucynok A.1
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Cxema «OTomieHue»

Perynatop |~~~ 777° 1 Thap

v
X
¢__§____:

1
Moparomwmit ~ _ _ _ _ _ _ _____ ! K norpebureinto
TpyOOIPOBO. !
/®_|>4_ :
|
|
1
1
1
|
OO6patHsIit X
Tobp |f - - -
TpyGonposox © pl Ot norpebuTrens
<« —

a) BapuaHtr ¢ moaMemmBaOImMM HACOCOM H JBYXXOAOBbIM peryJHpYHOIIMM
KJanaHoM (MHHHMAJbHO-I0NYCTHMbIiI HA00Op 000pyI0BaHKA)

Perynatop |~~~ 7 1 THap

|
|
|
|
TkoHT 1
—>

Tonatommit —_——————
TpyGOnpoBoz /'®—N—N

|

|

H1 | |

—_—————— |

ICE=Ne |

|

H2 :

OO0paTHbIi |

TpyOOIpOBOL To6p || — -
Ot norpeburens

. <4

0) BapuanT ¢ ynpaBjieHHeM ABYMsl NMOJAMEHIMBAIOINMMHM HACOCAMHM U JABYXXOAOBBIM
KJIANIAaHOM (MaKCHMAJIbHbINA HA0Op 000py10BaHUA)

Ik HOTPEOHTENIO

T
|
|
|
|
: I — 1 Tem |
| |
|
|
1
|

IIpumeyanue— OtcyTcTBHE JIOOOTO DJIEMEHTAa CXEMBI, 332 HCKIIOYEHHEM MHUHHUMAJIbHO-
JOIYyCTUMOI0 Habopa 000pyI0BaHHUS, YUUTHIBAECTCS PETYISITOPOM aBTOMAaTUYECKHU U HE BIIMSI-
eT Ha (paKTHUYECKUN anroputM padoThl.

Pucynok A.2
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Perynatop |~~~ 1 Thap

1

'
Tonatommit i
TpyOONpOBOA H
|

]

—> —_»
1 Kmnorpeburemo
1
1
1
1
1
1
i
1
Toapg_ =7 Ot norpeduTens
‘_ <—
OO0paTtHbIi
TpyOOIpOBOA

a) BapuaHT ¢ moAMeIMBAIOIIIMM HACOCOM M TPEXXOAOBBIM PeryJMpPYIOIIHUM
KJIaNlaHOM (MHHUMAJIbHO-A0NYCTHUMBII HA00p 000pyA0BaHUS)

Perynatop |~~~ 1 Thap

Tonatommit
TpyOONpOBOA

K notpebureno

‘_
OO0paTtHbIi
TpyOOIPOBOA

0) Bapuaur ¢ ynpapJieHreM JAByMS OAMEIIMBAIOIIMMHA HACOCAMHU M TPEXXOI0BbIM
peryJMpyrmmM KJIanaHoM (MaKCUMAJIbHbIH HA00p 000py/10BaAHUA)

IIpumeuyanue— OTcyrcTBUE JHOO0TO 3JIEMEHTA CXEMBI, 32 UCKIIOYEHHEM MUHUMAJIbHO-
JOIyCTUMOro Habopa 000pyI0BaHUS, YUUTHIBAECTCS PErYISITOPOM aBTOMATUYECKH U HE
BIIUSICT HA (PAKTUYECKUN aTOPUTM PaOOTHI.

Pucynok A.3
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Perynstop ::::::__iT"ap

Tonatommit
TpyOOIPOBO.

—> —>

H1 Ilorpeburess Temia

|

|

|

|

|

|

|

TemnooOMeHHHK . |

Tem |

|

|

TemoHoCUTEND t l\

« J ——<H<HOD<—+

OO0paTHbIi

TpyOOIPOBO.

a) BapuaHT ¢ ynpasjieHHeM PeryJupyomUM KJIANAHOM U UMPKYJISIHOHHBIM Ha-
COCOM B He3aBHCHMOM KOHTYpe OTOIUIeHHs] (MUHMMAJIbHO-I0MYCTUMBbIA HaOOp
000py10BaAHUA)

Perynsitop e ‘1 Trap

ITonarommuit

!
|
|
—— - |
|
|
TpyOOIPOBO.

TemnooOMeHHHK .
KOHT Tem

—> —>

H1 IMorpeburesns Temnna

~

TerioHOCHTETH

-« Jd ’

OO0paTHbIi -
TpyOOIPOBO.

H2

0) BapuaHT ¢ ynpaBjieHHMeM PeryJMpyHOIIUM KJIANMAHOM M ABYMSl HMPKYJISIH-
OHHBIMHM HACOCAMH B HE3aBHCHMMOM KOHTYpe OTOILIeHHsI (MAKCMMAJILHBIA Ha-
O0op 00opyI0BaHUA)

IIpumeyanus:

1) OrtcyrctBue m000TO DJJIEMEHTA CXEMbBI, 3a HWCKIIOUYEHHMEM MHHHMAJIbHO-
JOIyCTUMOro Habopa 00Opy/l0BaHUs, YIUTHIBAETCS PETYIATOPOM aBTOMATHYECKU U
HE BIIUSICT Ha (PAKTUYECKUN aITOPUTM PaOOTHI.

2) LIupKynsS1MOHHBIE HACOCHI MOTYT YCTAHABJIMBATHCS B MOJIAIOIIEM TPYOOIIPOBOJIE HE3a-
BHCHMOTO KOHTYpa oToruieHus. [Ipu 3ToM anroput™ paboTsl peryiasTopa He U3MEHSIETCSL.

Pucynok A.4
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Perynsitop ::::____1T"ap

Tonatommit
TpyOOIPOBO.

— —

TerioHOCHTETH

t' Tem
IMorpeburesns Temnaa

To6p
- ><1@-|><1— -

OO0paTHbIi
TpyOOIPOBO.

T
=

a) BapuaHT ¢ ynpasJjieHHeM JABYXX0JAOBbIM PeryJMPYIOLIUM KJIANAHOM H LUPKY-
JIMIIHOHHBIM HACOCOM B 00paTHOM TPYOOINPOBOJE 3aBHCHMOI0 KOHTYpa OTOILIe-
HHS (MMHUMAJIbHO-A0NYCTUMBI HA0Op 000pyA0BaHUS)

Perynsitop - ——= |: =7 ‘1 Thap
T 1|
______ Py : 1|
[ I | |
| ' — | P
L | P
Toparouii : |
Tpy6onpoBosa | lTKOHT 1 Tem | :
|
> ' |
]
| | T _>
T
TermonocuTeb To6p L oTpeduTeh TerIa
|
“— — <K<+

OO0paTHbIi -

0) BapuaHT ¢ ynpasjeHHeM ABYXX0A0BbIM PeryJMpPYIOLIUM KJIANAHOM U ABYMS
LHMPKYJIAUHOHHBIMHM HACOCAMHU B 00paTHOM TPYOONIpPOBO/E 3aBUCUMOI'0 KOHTYpa
OTOIICHHS (MAKCHUMAJILHBIN HA0Op 000py10BaHUA)

IIpumeyanus:

1) OrtcyrctBue m000TO DJJIEMEHTA CXEMbBI, 3a HWCKIIOUYCHHEM MHHHMAJIbHO-
JOIyCTUMOro Habopa 00Opy/l0BaHUs, YIUTHIBAETCS PETYIATOPOM aBTOMATUYECKU U
HE BIIUSIECT Ha (PAKTUYECKUN aNTOPUTM PaOOTHI.

2) LupKynsS1MOHHBIE HACOCHI MOTYT YCTaHABIMBATHCS B MOJIAIOLIEM TPYOOIIPOBOJIE 3aBU-
CHMOTO KOHTYpa oToruieHus. [Ipu 3ToM anroputv paOoThl peryisTopa He U3MEHSeTCsl.

Pucynok A.5
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Perynatop ::::____iT"ap
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a) Bapuanr ¢ ynpasjeHHeM TPEXX0JI0BbIM PeryJIUpPYyOIIMM KIAMAHOM H LHUPKY-
JIMIIHOHHBIM HACOCOM B 00paTHOM TPYOONPOBOJE 3aBUCHMOI0 KOHTYpa OTOILIe-
HHUS (MMHUMAJIbHO-A0NYCTUMBI HA0Op 000pyA0BaHUS)
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0) BapuaHT ¢ ynpaBjeHHeM TPEXXOAOBBIM PeryJMpyHOUUM KJIANMAHOM U ABYMH
LHMPKYJIAUHOHHBIMHM HACOCAMHU B 00paTHOM TPYOONIpPOBO/E 3aBUCUMOI'0 KOHTYpa
OTOIICHHS (MAKCHUMAJILHBIN HA0Op 000py10BaHUA)

IIpumeyanus:

1) OrtcyrctBue m000TO DJJIEMEHTA CXEMBI, 3a HWCKIIOUYEHHMEM MHHUMAJIbHO-
JOIyCTUMOro Habopa o0Opy/l0BaHUs, YIUTHIBAETCS PETYIATOPOM aBTOMATUUYECKU U
HE BIIUSIECT Ha (PAKTUYECKUN aNTOPUTM PaOOTHI.

2) LupKyIsS1MOHHBIE HACOCHI MOTYT YCTAHABIMBATHCS B MOJIAIOLIEM TPYOOIIPOBOJIE 3aBU-
CHMOTO KOHTYpa oToruieHus. [1pu 3ToM anroputv paOoThl peryisTopa He U3MEHSEeTCsl.

Pucynok A.6
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Cxema «Ilogmurtka»

Peryasitop

=
o ]
N

IMoanuTka @ XBC

a) BapnaHT CXEMbI NMOAACPKAHUSA TpeﬁyeMoro JAaBJICHUs B JIMHUU MMOANIUTKH 0e3 nmoBbICH-
TECJIbHBIX HACOCOB

Peryasitop

' : :

i MC-2 | : |
: | :

1

6) BapnaHT CXEMbI C MOBBICUTECJIBbHBIMHA HACOCAMHU

Pucynok A.7

YcnoBubie 0003HaYeHUs HA pUCyHKaxX A.1-A.7 mpuBenensl B Tabnuie A. 1.

Tabnuua A.1
VYcinoBHbIE 0003HAYEHUS
THap | JlaTyuk TeMneparypbl HApY>KHOTO BO3/1yXa
Tobp | Jaruuk Temneparypbl 00paTHOro TpyoOonpoBoJia
TkoHT | JIaTYMK KOHTPOJIBHON TEMIIEPATYpPHI
Tem JlaTumk TemMIiepaTypsl CMECH
Trs JlaTuuk TemIepaTypsl ropsiaei BOJIbI
M DIEKTPONPHUBOJI PETYIUPYIOLIET0 KIanaHa
H1 OCHOBHOW UPKYJSIIMOHHBIN WM OIMENIMBAIOIINUNA HACOC
H2 Pe3epBHBIN IMPKYISIIMOHHBIA HACOC WJIM IO IMEIIMBAFOIINI HACOC (MOXKET HE IIPHMEHSITHCS)
ITH1 | OcHOBHOM NOBBICUTENBHBIN HACOC
ITH2 | Pe3epBHbIi MOBBICUTEIBHBINA HACOC (MOXKET HE IPUMEHSITHCSI)
MC-2 | Monayns conpsixenus (mpeodpaszoBarens curHana 4-20 MA B uudpoBoit Kox)
P [{udpoBoii JaTyuK JaBIEHUS C BBIXOJHBIM curHaioM 4-20 MA
MD MaHOMETp IIEKTPOKOHTAKTHBIN
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IIpumep peanunzauuu cxembl peryaupoBanus «I'BC» (kontyp 1) +

«ITogmutka» (KOHTYP 2)
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0) Cxema moaANUTKH 0€3 MOBBICUTEIbHBIX HACOCOB

Pucynok A.8
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IIpumep peaqm3anuu cxembl peryJaupoBanus «Oromienne» (kouryp 1) +
«ITogmuTka» (KOHTYP 2)
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a) Cxema MNOANMUTKH C MNOBBICUTECJIBbHBIMHA HACOCAMHU

Peryasitop

Tonatommit
TpyOOIPOBO.

r-F------------

[
|
OO0paTHbIi I -
Tpy6ONpoBo --3 MC-2 }- Q
| 1

0) Cxema moaANUTKH 0€3 MOBBICUTEJIbHBIX HACOCOB

Pucynok A.9
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Pucynok b.1 Cxema sj1ekTpuyeckasi NOAKJIIOYEHUI peryasiTopa
¢ HuppoBLIMH TEPMOAATIYUKAMH
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CxeMa 3jieKTpHYecKasi NOAK/II0YeHU HHPPOBOro TepMOJIATYMKA 110
TPeXNPOBOIHOH JTUHUM CBA3U

Tutanue (+V)
Curnan (T)

Tens

Konr.
1
2
3

i
—
RS

+
|

o
o

LA~
] o

Pucynok b.2

VcraHoBka u IMOAKIIOYCHUEC TCPMOAATYUKOB B 3aBUCHMOCTH OT BBI6paHHOﬁ
CXCMBI PCTYJIUPOBAHHUA ITPOU3BOIUTCA B COOTBETCTBUU C Ta6HHHeﬁ b.1.

Tabimna b.1
Cxema TepMogaunk
1 2 3 4
Nzmepsiembie | I'BC (mpuitoskenue A pucyHok A.1) Trs Tunap | Tobp | TxoHT
TeMIIepaTyphbI
Otomienue (mpuioxeHue A puUCyH- Trap Tem | Tobp | Txonr
k1 A.2-A.4)
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Pucynok b.3 Cxema sjekTpuueckas noak/jaodenuii peryiasaropa ¢ TCII
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IMpunoxkenue B
Bremauii By 010Ka yripaBicHUS
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Pucynok B.1
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Ipunoxenue I'

YcTaHoOBKAa TEPMOJATYMKA HA TPYOGONPOBO/I

HI)IJ'ICBJ'IaFOSaIJ_[I/ITHHﬁ peSHHOBLIﬁ KOXYX

Kopmyc TepmonaTunka

T1-karter3 I'epMeTuzupyromas npokiaaKa

Crapoii mos 1o TOCT 14771 \j —— _I/Faﬁ“a M2 TOCT 915

!

Tpybonposox

|2

Pucynok I'.1

PeKOMeH)IyeMbIﬁ BapUAHT YCTAHOBKHU TEPMOJAaTUYHNKA HAPYKHOI'0O BO3yXa

OTBepCTI/IH JJI KPCTIJICHUS K Hapy>1<H0171 CTCHC 31aHUs

y
/ T"aiixa M12

0 0 i

3aIuTHBIN SKpaH

Pucynok I'.2
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Hpuioxenue /I

IMopsaaok yCTAHOBKH M KOPPEKTHPOBKH rpaukoB padoThl peryasiropa

I'paduku paboTHI perynasTopa MOTYT YCTaHABIUBATHCSA U KOPPEKTUPOBATHCS JABYMsI CIIOCO-
O6amu: 1) mpu momoiu cepBrucHoi nporpammsl ¢ [1K, moakmtoueHHOTro K OJ0KY yrpaBieHus, 2) ¢
KJIaBHATyphl OJI0Ka yIpaBJeHUS B COOTBETCTBYIOIIEM MEHIO pexkuma «Koudurypanuus» (pucy-
HOK 6). AnropuTtm yctaHoBku rpaduxos c IIK nmpuBeneH B onucaHuy CEpBUCHOTO MPOrPaMMHO-
ro obecnieuenus. [lopsaiok ycTaHOBKM U KOPPEKTUPOBKH IpauKOB pabOTHI IPUBEACH HIDKE.

BEI60p KOPPEKTHPYEMOTO 3HAYEHHS POM3BOIUTCS C HOMOIIBIO KHOMKH « ¢ » IyTeM ycTaHOBKH
HaJl HUM Kypcopa «v», a IMKITHYECKOe H3MEHEHNE 3HAUEHHs TIPOU3BOIUTCS KHOIKOH « » ».

Haznauenue mo3unuii MeHIO:

1) Hens Henenu;

2) Yac cyTok;

3) Hopmupyemoe (3amanHOE) 3HAUEHNE TEMIIEPATYPHI;

4) K — 3amich HOPMUPYEMOT'0 3HAYCHHS OT 33J]aHHOTO Yaca ¥ JI0 KOHI[A CYTOK;
5) Y — 3amich HOpMHUPYEMOTO 3HAYCHHS B 3a/IAHHBIN Jac KayKJI0T0 JHS HENeIH;
6) I' - 3anmucaTh BO Bech rpauk.

> v KoppekrupoBka rpaduxa

Bc 00 22° K YT

ANropuT™M yCTaHOBKH IpaMKOB PEryIMPOBaHUs, pEaIM30BaHHbIN B OJIOKE yIIpaBJIeHHUs, 110-
3BOJIsIET I0OMBATHCSA OJTHOTO U TOTO K€ pe3ysibTaTa pa3HbIMU MeToAaMu. Hurke npuBeneHs! aBa
BAPUAHTA TOCJIEOBATEIBHOCTH BBIIIOJIHAEMBIX OIEpalMi MPH YCTAaHOBKE OJHOTO M TOrO XKe
rpaduka peryinpoBaHusl.

Bapuanr 1- IlocnenoBaTenpHOCTh BBINOJIHAEMBIX ONEpallMil ONITHMHU3UPOBaHa C TOYKHU 3pe-
HUS YMEHBLIEHUS TPYJIOEMKOCTH IpU YCTaHOBKE rpaduka peryiaupoBanus. Ho ocBoenue anro-
pUTMa YCTaHOBKM Tpaduka 1o BapuaHTy | TpedyeT HEKOTOPBIX YCHIIMNA MPH MEPBOM O3HAKOM-
JIEHUH ¢ HacTosiuM PO u perymnstopom.

Bapuanr 2- Ilpu BHemHell npoctoTe TpeOyeT OOJIBIIUX MOTEPh BPEMEHH IPU YCTAHOBKE
rpaduka, T.K. 00BbEM BBIIOJIHIEMbIX OTIEpalliii BO3pACTaeT.

IIpumep:

Heo0xogumo B pa6oune 1 Hegesm ¢ 7 10 184 padorats no rpagpuxy 20°C, a B BbIXOIHbIE H
ocrasileecst Bpems 1o rpaguky 16°C. Ilpu 3Tom B nsiTHuny Ha rpaguk 16°C Heodxoaumo mne-
pexoauTsb ¢ 14 4.

Bapuanr 1
[Ipu BXx0/€ B MEHIO ycTaHOBKH Tpaduka (ecnu panee rpaduk He ycranapiuBaics) Ha JKKU
0JI0Ka yIpaBJICHUS BBIBOJUTCS Cleayroias nHpopManus:

> v
Bc 00 18° K Y T

Knromkoii « 4 » He06X0MMO TIepeBeCTH «v» K MO3UIIMN TEMIIEPATYPhl ¥ YCTAHOBUTH KHOTI-
Koit « * » 16°:

> \Y
Bec 00 16° K Y T
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Yaow | 0 | 1| 2|3 | 4|5|6 |7 |8 :..:19]20|21[22]23
Bc {16 |18 |18 |18 |18 |18 |18 |18 |18 1818|1818 18
M« |18 |18 |18 |18 |18 (18 |18 |18 |18 18|18 |18 | 18 | 18
Br |18 |18 |18 |18 |18 |18 |18 (18 |18 18|18 |18 |18 |18
Cp |18 |18 |18 |18 |18 |18 |18 |18 |18 18|18 |18 |18 |18
yr |18 |18 |18 |18 |18 |18 |18 |18 |18 18|18 |18 |18 18
mr |18 |18 |18 |18 |18 |18 |18 |18 |18 .18 |18 |18 |18 | 18
c6 |18 |18 |18 |18 |18 |18 |18 |18 |18 18|18 |18 |18 | 18

IIpumeuanue— 31ech U jJajnee B TaOIMLAX NPUBOAATCS 3HAUEHMsI TEMIIEpaTyp VIl 4acoB
CYTOK KaXXJ0TO0 AHA HECACIIH, KOTOPBIC YCTaHABJIMBAIOTCA B rpa(bHKe IMOCJIC BBINIOJIHCHUA O4YCPC-
HOM OIeparyi.

Janee kuomkoit « ¢ » HEoOX0oMUMO TepeBecTH «v» K mo3uiuy I U 3amucaTh KHOMKOH « » »
3TO 3HAYEHUE JIJIsl BCEro rpaduka:

> \Y

Bc 00 16° K Y I
Hacsr | 0 1 2 3 4 | 5 6 | 7 8 | ... 19 | 20 | 21| 22 | 23
Bc |16 |16 | 16|16 | 16 | 16 | 16 | 16 [ 16 | 16| 16_| 16 | 16 | 16
C6 ‘16 16 | 16 (16 | 16 | 16 | 16 | 16 [16 _____ 161 16 | 16 | 16 16‘

Jlanee ¢ moMoIpio Kypcopa «v» (kHomka « ¢ ») u kHomku « » » Heo6XoauMO Mmocieno0Ba-
TEJIbHO YCTAHOBMTH JIeHb Helenu Ha noHeaenbHuk (I1H), yac Ha 7, Temnepatypy 20°C u, nepeii-
715 K nosuimu «K», 3amucaTh 0 KOHIA CYTOK (Ha)KaB Ha KHOTIKY « ” ») :

>

\4

Mu 07 20° K Y T

daew | 0 | 1| 2|3 |4|5|6|7|8;:.. 19 |20 | 21|22 | 23
Bc |16 |16 |16 |16 |16 |16 | 16 |16 | 16 16 | 16 | 16 | 16 | 16
Mu | 16|16 |16 |16 |16 |16 |16 [20 |20} 20|20 |20 |20 |20
C6 ‘ 16 | 16 | 16 | 16 | 16 | 16 | 16 | 16 [16 _____ 161 16 | 16 | 16 | 16

3arem nepeiTy K mo3uiy Y u 3anucaTh B 3TOT Yac KAKIOTO JHS HEJIEIH TEMIIEPATYPy
20°C (HaXaB Ha KHOIKY « » »):

>

\
Mu 07 20° K Y4 T
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G [ Q | 1| 2|3 | 4|56 |7 ]|8:!..:19|20/|21|22]23

Bc |16 |16 |16 |16 |16 |16 |16 |20 |16 16 | 16 | 16 | 16 | 16
Mu |16 |16/ 16|16 | 16|16 | 16 {20 |20 20| 20|20 20|20
[cs 16{16 16{16 16}16 16}20[16: _____ :16116‘16 16{16

Janee, He MeHsIsI yaca, a, U3MEHsIS IeHb HeJlenu U ycTaHaBiuBas «K», 3anucaTh 1o nATHUIYY
(IIT) BKJIFOUUTENBHO:

> \%
MNr 07 20° K 4 T

wen | 0 |1 2|3| 4|5 6| 7| 8:...19|20|21|22]|23
Bc |16 |16 (16 |16 |16 (16 |16 |20 |16 16|16 |16 | 16 | 16
M | 161616 |16 [16 16 (1620 |20 20|20 |20 20|20
Nr [16]16 |16 16|16 |16 |16 ]|20| 20 20| 20|20 20 | 20

Janee u3MeHuTh vac Ha 14, remmneparypy Ha 16 u no «K» 3anucars:

> \%
Nr 14 16° K 4 T

Hacer 0 1 2 3 . |14 |15 (16 | 17 |18 |19 | 20 | 21 | 22 | 23
Bc (16| 16 | 16 | 16 20 |16 |16 |16 | 16 | 16 | 16 | 16 | 16 | 16
Mu |16 16| 16|16 | |20 20|20 |20 |20 |20 20|20 2020
Mr {16 | 16 | 16 | 16 16116 (16 | 16 | 16 | 16 | 16 | 16 | 16 | 16
Co6 |16 | 16 | 16 | 16 16 |16 (16 | 16 | 16 | 16 | 16 | 16 | 16 | 16

3areM n3MeHUuTh yac Ha 18 u mo «Y» 3ammcars:

> \%
Nr 18 16° K 4 T

Hacer 0 1 2 3 . |14 |15 (16 | 17 |18 |19 | 20 | 21 | 22 | 23
Bc (16| 16 | 16 | 16 16 |16 (16 | 16 | 16 | 16 | 16 | 16 | 16 | 16
Mn |16 16| 16|16 | |20 20]20 20|16 |20 20|20 ] 20|20
Mr {16 | 16 | 16 | 16 16 (16 | 16 | 16 | 16 | 16 | 16 | 16 | 16 | 16
Co6 |16 | 16 | 16 | 16 16 |16 (16 | 16 | 16 | 16 | 16 | 16 | 16 | 16

Jlanee, He MeHss Yaca, a U3MEHSA JCHb HEJICNIN U ycTaHaBiauBas «K» 3amucars mo pabounm
nasm (ITa-Yr):

52



> \%
Mu 18 16° K 4 T

Hace 0 1 2 3 . |14 |15 (16 |17 | 18 |19 | 20 | 21 | 22 | 23
Bc (16| 16 | 16 | 16 16 |16 (16 | 16 | 16 | 16 | 16 | 16 | 16 | 16
Mn |16 16| 16|16 | |20 20] 20|20 16|16 16|16 16 | 16
Mr {16 | 16 | 16 | 16 16 (16 | 16 | 16 | 16 | 16 | 16 | 16 | 16 | 16
Co6 |16 | 16 | 16 | 16 16 |16 (16 | 16 | 16 | 16 | 16 | 16 | 16 | 16

3aTtem, u3MeHMB 4ac Ha 0, MeHsIs IeHb Helleu U ycTaHaBiauBas «K» 3amucare B C6 u Be
(cy660Ta 1 BOCKPECEHBE):

> \%
Bc 00 16° K YU T

waow | 0 | .. 16| 7|8 .. .13[14|15]16[17]18 .. |23
Bc |16 | 16|16 |16 16|16 |16 | 16 | 16 | 16 16
Mu [16| 16 /20|20: (20|20 /20|20 20|16 . 16
Br |16 | 16 /20|20 20|20 20 20]20]16 16
Cp |16| 116[20|20: :20[20|20/20|20|16: |16
uyr |16 i16|20| 20 20|20 20| 20|20 |16 16
Mr |16 | 11620 |20: 20|16 |16 |16 |16 |16 ' 16
c6 |16 | 161616 16 /16|16 /16 /16|16 . 16
Bapuant 2

[Ipu BXxoJzie B MeHIO ycTaHOBKH Irpaduka (eciu paHee rpaduk He ycranasnuBascs) Ha JKKU
0J10Ka yIpaBJIeHUs BBIBOAUTCA Cieayrolas HHpopmanus:

> v
Bc 00 18° K Y I

Jlanee muist KaXKJIOTO JTHS HEJENM YCTaHABJIMBACTCS TEMIIEpaTypHBIH rpaduk corimacHo Tpe-
OyeMbIM ycioBusM (cmotpu yeiosue Ilpumepa ctp. 37).
Hanpuwmep, mis moHeAenbHUKA TOJDKEH OBITH YCTAaHOBJICH CIICAYIOIIUN TeMIIepaTypHBIH
rpaduxk:
¢ 0 1o 7 u— HeoOxoauMoO padoTtath 1o rpaduxy 16°C;
¢ 7 no 18 4 — Heobxoaumo padorats 1o rpaduky 20°C;
¢ 18 mo 23 4(BKIIOYUTENBHO) — HEO0X01uMO padoTath o rpaduky 16°C;
JIy1st 5TOro CHavana, ¢ MOMOMLILIO Kypcopa «v» (kHomka « ¢ ») u kaonku « * » Heo6xoaMMO
MIOCJIEIOBATENIbHO YCTAaHOBUTH JIeHb Henenu Ha nouenenbHuk (I1H), yac Ha 00, Temmepatypy
16°C u, nepeiins k nosuimu «K», 3amucaTh 10 KOHIIA CYTOK (Ha’KaB HAa KHOMKY « ” ») :

> \Y
NH 00 16° K Y T
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Yac [ Q | 1| 2| 3| 4|56 |7 ]|8:!..:19|20/|21|22]23

Nu |16 )16 |16 |16 | 16 | 16 | 16 | 16 | 16 ! 116 | 16 | 16 | 16 | 16

Jlanee, ¢ momoIpio Kypcopa «v» (kHonka « 4 ») u kaonku « * » HeoOX0aMMO yCTaHOBHUTH
gac Ha 07, temniepatypy 20°C u, nepeiias k no3unuu «K», 3ammucarh 10 KOHIA CyTOK (Ha)kaB Ha
KHOIKY « * ») :

> \Y
MH 07 20° K Y T

Qe | Q|1 |2 | 3| 4|5| 6|7 |8 :..:19(20|21|22]|23

e |16 |16 |16 |16 |16 |16 | 16| 20|20 20| 20|20 | 20| 20

3arem, ¢ TOMOMILIO Kypcopa «v» (kHomka « 4 ») u xnonku « » » HE06X0AMMO YCTaHOBHTH
yac Ha 18, remmnepatypy 16°C u, nepeiins k mo3unuu «K», 3ammucarh 10 KOHIA CyTOK (Ha)KaB Ha
KHOIKY « * ») :

> \Y
NH 18 16° K Y T

waw | 0 | 1| 2|3 |..114]15|16 |17 [18]19 |20 |21 |22 |23

M |16 | 16 | 16 | 16 12020 |20|20|16]| 16|16 |16 | 16 | 16

AHaJIOTMYHO YCTAHABIIMBAIOT TEMIIEPATypHbIE Ipa@UKU (B COOTBETCTBUU C TPEOyeMbIMU yC-
JIOBUSIMH) U JUIS BCEX OCTAJIbHBIX THEH HENeNH.
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