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MpeanpusaTue-M3roToBUTENbL COXPAHAET 3a CO60M NpaBo 6e3 AONONHUTENBHOrO
onoBeLleHUs BHOCUTb U3MEHEHUS U AONOJIHEeHUs1 B NporpaMmmHoe obecrne4veHue,
NPUHUMNUANBLHYIO CXeMY M KOHCTPYKLIMIO U3denus, He yxyaluaroLlmue ero TexHu4e-
CKMe XapaKTepUCTUKN.

1. Mepbl 6e30nacHOCTH

A K MOHTaxy, MCNosib30BaHMIO MO Ha3HaYEHUIO N TEXHUYECKOMY OB6CnyXMBaHMUIO
Ornoka ynpasneHust JOMMKEH OONycKaTbCA NepcoHan 03HaKoMMeHHbIn ¢ PO Ha «mgpomaTtuk-102»,
npowweawmnin obydeHne n NpoBepKy 3HaHWUM B COOTBETCTBMM C NPOU3BOLACTBEHHBIMU MHCTPYKLMS-
MU, perfnameHTUpYLWNMM NOpaaoK IKCMyaTauum ynpasnsowmx yCTPOMCTB HaCOCHOro obopyao-
BaHWA, NOArOTOBMEHHbLIN U KBanMuUMpoBaHHbIN B cooTBeTcTBMM C YD, MNTH n MT3 3301 un
MECTHbIMM HOpPMaMK NPOMN3BOACTBEHHOW 6E30NacHOCTMW.

MoHTaXx 1 pasgenky CUroBbIX U CUrHanbHbIX Kabenen NponsBoANTb B COOTBETCTBUN C aH-
HbIM P3, «PykoBoacTBoM no akcnnyatauun: Kopobkn coeguHuteneHble Tuna Ki» n «lacnopt Ha
B3pbIBO3aLmLLEeHHbI kopnyc KIM-16B» (cm.Tab.1 PJ).

2. OnucaHue mn pabora

2.1.HasHauyeHue

Bnok ynpaenenunsa «'vmgpomatuk-102» (ganee no TekcTty — «brnok» unn «bY») npegHasHa-
YeH Ans KOHTponsa paboTbl U ynpasneHus nogadent (NPOV3BOAMTENBbHOCTBIO) 3NEKTPOHACOCHbIX
A03MPOBOYHbIX arperatoB’ N AO3MPOBOYHbLIX HACOCHbBIX YCTAHOBOK Pa3fNYHbIX TUMOB MOCTPOEHHbIX
Ha OCHOBe [03MPOBOYHBLIX HACOCOB. B3pbiBO3aluLLEeHHbIM Kopnyc BY nossonser npuMeHATb ero
BO B3pbiBoONnacHbIX 3oHax 1 n 2 (B-1 un B-1r no MY ), ans kareropun B3pbIBOOMNACHOCTN CMECH
noarpynnel 1B ¢ TemnepaTtypon camoBocnnameHeHuns He Hmxe 135°C (rpynna T4)

2.2.CoBmectumocTb ¢ «'mapomatuk-101»

brnok «lmgpomaTtuk-102» sapnsietcsa ganbHenwum passutnem «lmgpomatmk-101» un
COBMECTMM C HUM MO NpuHUMNY «CHU3Y BBepx». T.e. «fmgpomaTtuk-102» B npoektax cC
YCNexoM MOXHO MpuUMeHATb BMecTo «[mgpomatunk-101». OHM uMerT ogMHaKOBYH) OCHOB-
HYI0 cXeMy nogknioyveHus, a «Ex» ncnonHeHme norHOCTbLIO COBMECTUMO U MO rabapuTHO-
npucoeanHuTernbHbiM pasmepam. [lpn atom «'mgpomatmk-102» , B cpaBHeHUn ¢ «'mapo-
MaTnk-101»:
* uMeeT BonbLUe BCTPOEHHbIX anropuTMOB A03MPOBaHUS
*  uMmeeT Bonblue BCTPOEHHbIX BCMOMOraTenbHblX anroputMoB 0BpaboTknm BXOAHbLIX
CUrHanoB OT JAaTYMUKOB, OS5 UCNONb30BaHNS B HACOCHbBIX YCTaHOBKax
*  unmeeT 60nMbLIYI0 MakCUMarnbHYH MOLLHOCTb NoAkstodaeMblx K 6mnoky 3
* nony4un ucnonHexHune YXJ2*
*  NONy4Ynn UCMNOSIHEHME C apXMBOM paboyero XXypHana u Tauimepom peanbHOro Bpe-
MEHMU
* nony4un ucnonHeHme ¢ moaynem «NFC» gns 6eCKOHTaKTHOro CYMTbIBAHUSA MH-
dopmauum ¢ bnoka
*  UMEET YNyYLUEHHYIO CXEMOTEXHUKY

2.3.0603Ha4YeHne U MapKUpoBKa
YcnosHoe o603Ha4veHne bnoka ynpasnexus cepumn MTMOPOMATUK cocTtouT ms:

1. HasBaHus cepumn — «TMOPOMATUK»;

' Hanpumep Tuna HO, HAOM 1 nogo6HbIX MM MO KOHCTPYKUMW U NPUHLMMY AeACTBUA, BbINOSIHEHHBIX HA OCHOBE NPUWH-
Lmna nayHXepHoro Hacoca 1 OCHaLLEHHbIX NPUBOAOM Ha 6a3e acMHXPOHHOro 3x hasHoro anexkTpoasurarena
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2. WHOEeKca Tuna no HasHaveHuto n3genus — «1», ans 0o3npoBOYHbLIX arperaTtoB (Yepe3 ageduc);

3. MHOeKca nopsiakoBoro Homepa paspaboTku - «00..99»;

4. BENUYUHbI MakCUManbHOM MOLLHOCTM nogkntovaemoro anektpoasuratena - «0,4»; «0,75»;
«1,5»; «2,2»; «3,7»; «5,5»; «7,5»; «11» , «15» B kBT (4epe3 geduc);

5. WHAEeKca UCMOMHEHNSA NO (PYHKUMOHANbHBIM BO3MOXHOCTAM — «1», «2» , «3», «4», «5» (4e-
pes aedwuc);

6. WMHOEeKCa KnuMaTu4eckoro ucnonHeHma u kateropum pasmerdeHnss no NOCT 15150-69 —
«YXI12*», «YXI13*» unun «YXI4» (4yepes geduc);

7. HeobA3aTeNnbHOro MHAekca B3pbiBOGE30MacHOro UCNOMHEHUs C ykaszaHnem cnocoba 3awuTbl
oT B3pbiBa — «Exd» (4epes geduc, y obLLENPOMbILLNEHHOIO UCMONHEHUSI OTCYTCTBYET)

8. wuHOekca Homepa TY - «TY 3431-002-14361351-2016»

9. HeobA3aTeNbHOro MHAeKca ANnA 3akasHblX UCMOMHEHUNn «3UXxxXxxx» (4yepesd geduc, ecnu
OTCYTCTBYET, TO UCMNOJSIHEHNE CEPUMNHOE), NUTepbl 3akasHoro ncnonHeHns «3MN220B», ykasbl-
BalOT Ha ucnonHeHne 6noka c¢ nNuTaHnem OT ogHodasHon cetn 220B (mnu ot TpéxdasHom
cetn 127B)

Mpumep ycnoBHoro o6o3HavyeHna 1: 6rok ynpaBneHns anekTpoHACOCHbIM A03MPOBOYHbLIM arpe-
ratoM C perynmpoBaHMEM NMogayn METO4OM M3MEHEHUS YaCcTOoTbl XOA4OB NIyHXepa, LM ANeKTpo-
asuratenen mowHocTbio Ao 1,5 kBT, ncnonHeHus no oyHKUMOHAbHbIM BO3MOXHOCTAM «3», KIK-
MaTtudeckoro ncnonHeHnsa «YXIJI», kateropmm pasmeLleHns «3*», Bo B3pbiIBOOE30NacHOM MCMOSHe-
HUKX, C TUMOM KOpryca- B3pbIBOHENPOHULaemMasa obonoyka, W3roToBneH B coOTBeTCTBMM C TY
3431-002-14361351-2016.

MmapomaTtuk-102-1,5-3-YXJ13*-Exd-TY3431-002-14361351-2016

Mpumep ycnoBHOro o603HaveHuna 2: 6ok ynpaBrneHns 3reKTPOHACOCHbBIM LO3MPOBOYHbIM arpe-
ratoMm C perynvpoBaHMeEM Mofdayn MeTogoM U3MEHEHUS YacToTbl XOA4OB NIyHXepa, ONA 3NeKTpo-
asuratenen MoLwHocTbio 4o 0,4 kBT, ncnonHeHus no yHKUMOHANbHLIM BO3MOXHOCTAM «2», KIu-
MaTtuyeckoro ucnonHeHns «YXJ», kateropun pasmeLleHns «4», obLenpoMbILLIEHHOIO UCMOSHe-
HUs, narotoeneH B cooTtBetcTBUM ¢ TY 3431-001-14361351-2016, 3aKasHOro MCMOMHEHUs NO
PYHKLUMOHANbHBIM BO3MOXHOCTAM, NUTEpbl 3aka3a «CpAp»

M'mapomaTtnk-102-0,4-2-YXJ14-TY3431-002-14361351-2016-3UCpAp

2.4.0cHOBHbIe cBeAeHUA O 6J10Ke ynpaBneHusa

UcnonHeHue «1» — npegHasHa4YeHO NOCTPOEHNA AN NOCTPoeHus Ha 6ase MmapomaTtuk-102
NPOCTbIX aBTOHOMHbIX CUCTEM YMNpaBMeHUs TEXHOSTOMMYECKUM MPOLLECCOM A03UPOBAHUSA XUAOKO-
ctn. No3BonsieT ynpaBnaTb nogayen Hacoca ¢ naHenu ynpasnenus. KomaHagbl [llyck n OctaHoB
MOXHO MoAaBaTb Kak C NaHenu, Tak U AUNCTaHUMOHHO, Yepe3 U30NMpOBaHHbIE AUCKPETHbIE BXOAbI
ynpasneHus.

UcnonHeHne «2»?> — npegHasHayYeHO ANS BKMKOYEHWUA B COCTaB pacnpedenéHHbIX CUCTEM
ynpaBneHnsa 403npoBaHNeEM C UCTAHUMOHHbLIM YNpaBreHneM, a Tak e g NOCTPoeHnsa Ha Gase
Mvmopomatunk-102 camogocTatoyHOM aBTOHOMHOM CUCTEMbl YNpPaBreHUs TEeXHONOrnM4yeckum npo-
LeccoM 03UPOBaHNA XUOKOCTU. YnpaesieHue u KOHmposb 3a BY ocywiecmesissemcsi ¢ naHe-
Jlu ynpaeJsieHusi, unu Yyepes aHasio20eble U OUCKpPemHble cu2HaslbHble yeru.

UcnonHeHue «3» — npegHasHayeHO ONSA BKIIHOYEHUS B COCTaB pacnpeferi€HHbIX CUCTeM
ynpaBrneHnsa 4o3npoBaHNEM C OUCTAHUMOHHbIM ynpasneHnem. OQHOBPEMEHHO C 3TUM MOXET UC-
Nnonb30BaTbCs B Ka4ecTBe cucteMbl cbopa nHdopmaumm ¢ 4aTYNKOB HACOCHOW YCTaHOBKU U OpY-
roro 6nuxkarnwero obopygoBaHusi. A Tak Xe MOXET MCMoNb30BaTbCA AN MOCTpoeHus Ha base
MmopomaTtnk-102 camogocTtaTtoyHOM aBTOHOMHOW CUCTEMbI YNpaBfieHUs TEXHOMOMMYECKUM Mpo-
LLeCCOM [031pOBaHUS XNOKOCTU. YnpaesieHue u KOHMposib 3a bBY ocywecmensiemcsi ¢ naHe-
Jlu ynpaeJsieHusi, unu 4Yepe3 aHasio2o8ble U QUCKpemHble cu2HallbHble Uernu, a mak e 4ye-
pe3 nocsedosamenbHbIl nopm RS-485 no npomokony Modbus RTU.

2 B3pbiBO3aLlMLLEHHbIe BY He BblMyCKakOTCA B UCNONTHEHUA «2»
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UcnonHeHue «5»— npegHasHavyeHO 49 aBTOHOMHOIO UCMOSIb30BAHUA U BKITKOYEHUSA B CO-
CTaB pacnpefenéHHbiX CUCTEM ynpaBrneHust A03MPOBaAHWEM C OAUCTAHUMOHHBLIM YrpaBneHneM.
OaHOBPEMEHHO C 3TUM MOXET UCMOMb30BaThbCA B KayecTBe cucteMbl cbopa nHdopmaumm ¢ gat-
YMKOB HACOCHOW YCTaHOBKM U Apyroro bnvxarnwero obopyaoBaHus. A Tak XXe MOXEeT UCMOorb30-
BaTbCA ANt NMOCTpPoeHus Ha 0Oase [magpomatmk-102 camogocTaTovyHOW aBTOHOMHOW CUCTEMbI
yrnpaBrneHnsa TeXHONOrMYeCKUM NPOoLEeCCOM A03UPOBAHNSA XUAOKOCTU. YNpaBreHne U KOHTPOSb 3a
BY ocyuwiecTBnsieTca ¢ naHenu ynpaeneHus, Uin Yepes aHanoroBble N OUCKPETHbIE CUTHamNbHbIE
uenu, a TaK e yepes nocnegosatenbHbli Nopt RS-485 no npotokony Modbus RTU. Umeem
ecCmpoeHHbIl maliMep peasibHO20 8PeMeHU C KasleHOapém, apxue XxypHasa pabombl Ha 8
Kunobalim u 6eckoHmakmHbit modynb NFC. ®opmam apxuea no3eosisiem eecmu 3anuchb
napamempoe pabombl u cocmosiHusi 6510Kka , a makxe KoOMaHObI ynpaesieHuUs1 8 me4dyeHuu 1
Mecsiya, nocsie 4ye20 3anucu uyuknu4Yyecku o6Hoensromcsi. CHyumbieaHue OaHHbLIX OCY-
wecmensiemcsi sHewHuUM TAC pudepomM, Komopsbill Mo3eosisiem ocyuw,ecmesisimb rnepeHoc
apxuea XypHana pabomsbi u3 6s10ka Ha eHewHulu Hocumesnib USB Flash drive cmaHOapma
USB2.0.

2.5.NMoa6op ucnonHeHua 6s10ka AnA paboTbl C HACOCOM BO B3pbiBO3alUULLEHHOM
MUCMNOJIHEHUN

Ecnn Heobxognmo obecneuntb ynpaeneHMe A03MPOBOYHLIM HACOCOM BO B3pbIBO3aLLMULLEH-
HOM MCMOJSTHEHUKN, TO UMEETCHA BO3MOXHOCTb UCMOSb30BaTh Kak OOLLENPOMBbILLIIEHHOE UCMOSNTHEHNE
«f'mgpomatumka» Tak n B3pbiBOGE30NacHoe UcnonHeHne «fmgpomarmka» BO B3pbIBO3aLLULLEHHOM
Kopnyce.

MpuMmeHsis Gnok oBLLEeNPOMBILLNIEHHOrO UCMOMHEHUs, HeobxoaMMO €ero ycTaHaBnMBaTb BO
B3pbIBOOE30NACHOM 30HE.

Ecnn onuna kabens ot 6noka go 3] npmBoaa Hacoca npesbiwaeT 20 METPOB, TO Ha BbIXOAE
n3 6noka HeobxoanMMO NPUMEHSITb MOTOPHbIM Apoccenb, ecnu npesbiwaeT 100 MeTpoB, TO Ha Bbi-
xofe u3 Groka HeobXxoaMMOo NPUMEHATbL CUHYC-PUNLTPS.

2.6.Mon60p ucnonHeHna 6nokKoB "MmapomMmaTuk" AnAa paéoTbl MPU NOHMKEHHbIX
Temnepartypax

B cnyuae, korga nnaHvpyeTcsa ynMyHoe pasmelleHne Broka ynpaBneHus B XONO4HOW Mnun
YMEPEHO-XONOAHON KNMMaTU4eCKOM 30HE, U Korga HeobxoauMmo obecneunTb paboTy npu
OYeHb HU3KMUX TemnepaTtypax, PeKOMeHAYeTCs NMPUMEHATb B3PbiBO3aLUULLEHHOE UCMOJIHe-
Hue 6noka M'mapomaTunk-102 c MHAEKCOM Knumartmyeckoro ncnonHenus YXJ12*. laHHoe wucnon-
HeHne nmeet paboumin TemnepaTypHbii ananasoH ot +40°C go -50°C. PacwupeHHbIn Temne-
paTypHbIA Anana3oH AOCTUraeTcsl 3a CYET NPUMEHEHNSA KOMMOHEHTOB C paboyen Temnepatypon
He meHee -30°C (6ONbLUMHCTBO KOMMOHEHTOB Oroka paccuymTaHbl Ha HWKHUI TemMnepaTypHbIn
AnanasoH -40°C u -55°C), 1 3a c4eT ncnonb3oBaHNA BHELLHEN (ANnsa Kopnyca Tunopasmepa 1) nnu
BHYTPEHHeN (Ons kopnyca Tunopasmepa 2 n 3) CUCTEMbI 3NeKTPOoNnoaorpesa.

Ecnun Heobxogmmo obecneunTb ele bonee HU3KUMIM TeMnepaTypHbIn guanas3oH pabo-
Tbl, BN1O0Tb 40 -70°C, TO HE06X0AMMO NPUMEHSTL BHELLHUIN TEPMOYEX0S NOCTaBNAeMbIn Mo crnew-
3akasy.

2.7.®DyHKUUOHaNbHble BO3MOXXHOCTU 6/10Ka ynpaBJieHnA

2.7.1. OcHOBHbIe (pyHKLUN

+ PerynupoBaHue BennyuHbl nogayu ¢ y4€TOM OrpaHnNyYeHUin HakaabiBaeMblX KOHCTPYKLUMEN
9/1IEKTPOHACOCHOro JO3MPOBOYHOrO arperaTa 1 ero TexHmyeckumx ycnosuu (TY) -B gnanasoHe
ot 1 no 120 %#4;

3 370 TpeboBaHre ABNAETCA O6LWUM A1A BCEX COBPEMEHHBIX TUMOB «4aCTOTHUKOB» 1 €ro BbINOJIHEHNE NO3BONAET
peLnTb Npobemy «aMHHOro Kabens».

4 HommnHanbHaA nacnopTHaA NPoOM3BOAUTENIBHOCTb A03MPOBOYHONO Hacoca npuHuMaeTcA 3a 100%
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+ OTO6parkeHne BeNNYMHbI Nogaydn (B «INTpax B Yac» U B «%» OT HOMUHAsIbHOW NacnopTHOM
nogaym napHoro 650Ky HAaCOCHOro arperara);

* MopacyeT n oTobparkeHne o6bEMA XMOKOCTU, NepeKayeHHOro ¢ MOMEHTa nogayu nocnegHen
Nno BpeMeHn KomaHapbl «[yck» (B nnTpax), ¢ 0O6HyNIeHNEeM 3TOro CHETUMKA B MOMEHT Mosy4e-
HWUA HOBOW KOMaHabl «[1yck»;

* Mopac4yéT, xpaHeHue n oTobpakeHne BeNM4YMHbI 06LWwero nepeKkayeHHoro Hacocom o6bLéma
XXUAKOCTHU (B inTpax), 6€3 BO3MOXHOCTM copoca (MOXXHO MCNoNb30BaTh AN1A y4éTa obLiero
paboyero pecypca HacocHOro arperata u ana nposeaeHua MNrPs);

- To4yHOe nofgaep>kaHue 3aaaHHON BeMUMHbI NoJaYM Hacoca Ha OCHOBE MaTemMaTU4ecKoni Mo-
aenv npouecca paboTbl 3/1IeKTPOHACOCHOro arperaTa:

* CYy4deToM nHomsmayasibHbIX MacnopTHbIX Ka}'ll/lﬁpOBO‘-IHbIX OAaHHbIX HA HACOCHBbIN arperar;

*  C MCMonb3oBaHMeMm h13MYecKoro aaTymka 4acToTbl XO4OB NNyH)Kepa Un aatymka ya-
CTOTbI BpalleHmA Bana O[] HacocHOro arperara;

*  C UCMONb30BaHNEM BCTPOEHHOIO BUPTYanbHOro AaTymka 4acToThbl XO40B NiyHXepa
* C YY4€TOM NapamMeTpoB NepekaymBaemoun cpeabl:
* €€ BA3KOCTU
*  [OaBfleHMA HarHeTaHuA:
*  UCXOQA U3 NnpeaBapuUTeNIbHO BBEOEHHOIO B PYYHYIO 3HAYEHUS;
* N0 AaHHbIM PU3NYECKOro gaTymka gaBfieHUA B HanopHOW MarucTpanu.

2.7.2. OCHOBHbIE anropuTMbI ynpasfieHUs HACOCOM
BcTpoeHHble anropuTmbl ynpasneHus:
« [o3aTtop npeunsnoHHbIi —Noanep>xaHne 3agaHHON Nofavm Hacoca;
« NA-perynartop —IMNO-perynuposaHmne nopgaum Hacoca ¢ OC oT patymka;

* MM-perynarop —mHorono3uunoHHoe (MI1) perynmposaHme nogaum Hacoca ¢ OC ot
aaTtyvka.

« [osaTop nponopLuyoHasibHbIi peasibHOro BpeMeHU —peryivpoBaHie nofaa4m Hacoca
NPOMNOpPLUNOHANbLHO CUrHay pacxogomepa (403VpoBaHue peareHTa B MOTOK XXUAKOCTU, B
npensapuTesibHoO 3agaHHOM NPOMNopLMK, NO CUrHANY pacxogoMepa YyCTaHOBIEHHOrO B Mo-
TOKE XNOKOCTW)

2.7.3. JononHuTenbHble (hyHKLUUN ANS HACOCHbIX YCTaHOBOK

+ KOHTpOsib YPOBHA peareHTa B 6aKe:

* C BUPTYyalbHbIM (BbIYUCNUTENBHbLIM) AATYMKOM YPOBHS

*  C (pu3n4ecKkuM gaTHYMKOM YPOBHS C TOKOBbIM BbIXogoM 4-20mMA

*  OyHKUMA KanmbpoBKM curHana omsan4ecKoro gaTymka ypoBHs

*  dyHKUMAa kanmbposkn baka

*  yHKUMA NHONKAUNA YPOBHS peareHTa Ha gucnnee

*  yHKUMA Nepenavm gaHHbIX 06 ypoBHe peareHTa B bake no RS-485

*  (pyHKUMA 3agaHna Min n Max aBapunHbIX 3HAYEHNN YPOBHS peareH-
Ta

*  (YHKUMA CcurHanmsauum aBapUNHOIO YpPOBHS peareHTa B bake, C
OCTaHOBOM [03MPOBaHUS

*  (YHKUMA 3anucu curHana oT gaTyuka YPOBHSA B apXuB XypHana pa-
00ThI

+ KoHTposnb gaBneHnA Ha BbIGpOCce Hacoca:
* ¢ nomowbio KM nnu pene gaBnexHuns

5 MnaHoeo-lMpenynpeanTenbHblit PEMoHT
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*  C (M3NYECKMM OAaTHYNKOM OaBIIEHUS C TOKOBbIM BbIXo4oM 4-20MA

*  yHKUMA KannbpPOBKM CUrHana garynka gaBneHus

*  OYHKUMA NHOMKaUNA OaBnNeHus Ha gucnnee

*  dyHKUMA nepegaym gaHHbix 06 gaeneHmm no RS-485

*  dyHKuMa 3agaHms Min u Max aBapunHbIX 3HaYEHUN SaBreHns

*  YHKUMA 3agaHNa BpEMEHN ANCKPUMMUHAUMK curHana P<Pwin OT gat-
ynka gaeneHus n ot KM nocne nycka go3npoBaHns

*  (YHKUMA cuUrHanuMsaumm aBapuMHOro AaBrieHUs, C OCTaHOBOM [03u-
poBaHus

*  dyHKUMA 3anncuM curHana OT AaTyMka AaBfeHusi B apXvB XypHana
paboThl

* YnpaBneHue cuctemou noporpesa 6aka peareHTa Unm annapaTtypHoro orceka:

* C (bM3NYECKMM OaTYNKOM TemMnepaTypbl C TOKOBbIM BbIXxogoM 4-20MA

*  yHKUMA KannbpoBKM CUrHana garynka Temneparypbl

*  OYHKUMA nHOMKauna TemnepaTypbl AatymMka Ha gucnnee

*  dyHKUMA Nepedayvm gaHHbIX O TemnepaType aatumka no RS-485

* dyHKUMA 3agaHna yCTaBKM NO Temnepartype, KoTopyk 6nok byaet
nogaepXusartb

*  yHKUMA KOHUTYPUPOBaHMSA BbIXO4OB perne 6roka Ha ynpasneHue
no Temnepatype gatymka

*  yHKUMA 3anmMcu cUrHana oT gaTymka TemnepaTypbl B apXvB XypHa-
na paboTbl

« KOHTposb faTyMKa ABEpU UIIN NoXKapo-oxpaHHOU curHanusauum (MOC):
*  OyHKUNA KOHPUTYPUPOBAHMA OUCKPETHOrO BXo4a Ha nNpuem curHana
OT gatymka asepu unm cuctemsl NOC
*  YHKUMA 3a0aHMs BPEMEHU ONCKPUMUMHALMK CUTHAnNa aaTtymka aBepum
unn cuctembl NMOC, oT momeHTa cpabaTbiBaHMA OO0 OCTaHOBa O03MpOBa-
HUA W BKI. CUrHanun3auum.

+ 3anyck Ao3upoBaHUA No curHany roroBHoctu / OXxmaaHue curHana paspelueHua
AO3UpPOBaHUA OT APYroro TeXHONorn4yeckoro o6opyaoBaHus:
+ 0e3 nMMmnTa No BPEMEHU Ha OXWOaHWe curHana rotToBHOCTU (Hanpwu-
Mep, A5 CUHXPOHM3AUUKN SO3MPOBaHMs C paboTon HACOCOB Kayariok)
* C NIMMWUTOM MO BPEMEHM OXMOAHWA curHana, (Hanpumep, Ans aBTo-
MaTU4ECKOro NepeKkntoyeHnsa NMHUIA 0O3MPOBaHMS C OCHOBHOW Ha pes3epBs-
HYI0, C NMOMOLLbIO 3MEKTPONPUBOAHOMN  3aroOpHOM apMaTtypbl U 3NEKTPO-
KnanaHoB)
*  yHKUMNA 3a4aHNst BPEMEHU OXUAAHMSA CUrHana rotToBHOCTU
*  yHKUMA curHanuMsaumm aBapuv Npu NpPeBbILEHUN BpeMeHU
OXWOaHUS CUrHana rotToBHOCTU

2.7.4. ®yHKUUM 3alUTbI BbIXOAHbIX Liernen uHBepTopa, 31 1 npuBoaa Hacoca

Bnok npu paboTe HenpepbiBHO BbINOMHAET MHOMOYUCIEHHbIE LMKNNYecKmne
onepaunn KOHTPOS KPUTUYHBIX NapamMeTpoB. Llenb KOTOpbIX 3alnUTUTb:

* CBOW CUIOBbI€ BXOAHbIE N BbIXOOHbIE Lenu;

* HacOCHbIM arperar B LefoM 1 ero oTaerbHble Y3nbl;

*  y3ribl HQCOCHOW YCTaHOBKMW.

HekoTopble 13 HUX akTUBHbI Npu paboTe XeCTKO 3adaHbl Ha NpeanpusaTUN—n3s-
roToBUTENE NOCTOSIHHO aKTMBHbI, ApYrMe MoryT ObiTb CKOHUIypMpoBaHbl KOHEYHbLIM
nonb3oBateneM. NogpobHee OHM onucaHbl B pasgene 3.5.

* Pe)XuMbl yrpaesieHusl:
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+  «Py4yHoe ynpaBneHue» (PY) -npu KOTOPOM BeNMYMHA NoJaqmn Hacoca nnun yctaeka pe-
rynupyemMoro napamMeTpa 3agalTcA onepaTopoM CO BCTPOEHHOW NaHenu ynpasneHma
6110Ka;

+  «[lucTaHUMOHHOe ynpaBneHue» (QY) -Npu KOTOPOM BeNMYMHA NoJaym Hacoca Unm
ycTaBKa peryimpyemoro napameTpa 3agatoTca , Komanabl MNyck n CTon no3vpoBaHus, a
TaK Xe KOHTPOJIb 3a COCTOAHMEM 6/I0Ka OCYLLECTBNAITCA:

*  no nocneposaTtenbHoMy MHTepdency RS-485 (npotokon MODBUS RTUS);
*  C NomoLubio TokoBou netnu 4..20 MA 1 OUCKPETHbLIX CUrHasOoB.

*  Pexxumbl ynpaBneHua, 4OCTYNHOCTb KHOMOK, Myck n CTon, a Tak »ke npasa [ocTyna K
yNpaBfeHUo N U3SMEHEHWNIO HACTPOEK MOryT 6biTb TMOKO HACTPOEHb! U pa3rpaHnNYeHbl
C NoMOoLLb0 YHKLMI KOHUIrypaumm n oByx YPOBHEBOIo NaposiA AocTyna.

2.7.5.BcnomoraTtenbHble (hyHKLUN

* MookntoyeHne KM, pene gasneHnAa (C BbIXOOOM OUCKPETHOro Tuna ) UM aHanoroBo gatyu-
Ka gaBneHua (C BbIXo4oM Tuna Tokosaa netna 4-20mMA) n obpaboTtka curHanos Pmax n Pmin;

+ MopknioyeHne gatymka ypoBHA (C BbIXOOOM Tuna TokoBaA netnA 4-20mMA) n obpaboTtka cur-
HanoB Yp.max un Yp.min;

* MopknioyeHne gatymnka TemnepaTypbl (C BbIXOAOM Tuna TokoBasa netna 4-20MA);

+ IamepeHne cobCcTBEHHOW TemnepaTypbl Kopryca-paguaTtopa 6510ka ynpasnieHna n obpaboTka
curHana Twopn.max (MPY NycKe 1 BO BpeMA paboTbl Hacoca) U Tkopn.min (MPW XONOAHOM CTapTe) ;

+ CurHanusauum paboTbl 30 9NeKTPOHACOCHOro arperata (Cyxme KOHTaKTbl);
« CurHanusauma aBsapumn 3L arperata, 6510Kka yrnpasfieHa nnn 4aTt4nkos (CyXme KOHTaKTbl
pene);

+ KoHTpOsb nuTarowen cetn, nytTem M3MepeHua Hanps>XeHnA 1 ero nynbcaunin Ha punbTpe Bbl-
NpAMUTENA CUNOBOro MOAYNA (3awmMTa CUI0BbIX KOHAEHCATOPOB OT neperpesa, a 3/ ot nepe-
rPYy3KN N0 MOMEHTY );

« SawmTta J[] Hacoca OT neperpys3ok Ha Bany J[ npu NpesBbIWEeHN AaBNEHNA Ha BbIXO4E UN
npv aBapuu B NpMBOAE HacoCa;

- 3alumTa BbIXOAHbIX KACKaA0B Ha Bbixoae nHeepTopa oT K3 mexay dasamu 1 3aMblKaHUAMK
Ha «3eM/Io»;

* CDYHKLI,I/IFl aBTOMaTMU4EeCKOro 3anycka go3unpoBsaHumA npuy nogadvye nntaHUA, C nogayen paBHOVI
nocnegHemy 3agaHHOMY 3Ha4YeHUIO,

« DyHKUMA aBTOMATUYECKOro nepesanycka, nocne nay3abl, npu obHapy>xeHnn npobnem B Bbl-
XOOHbIX Lenax npnbopa

* CDYHKLI,VIH KOHTPOJ1A A0CTYyNna B nomMelleHune (I'IOCpe,EI,CTBOM KOHTPOJ1A COCTOAHNA KOHTAKTOB
KOHLIEBOIo BblKitoHaTesnAa oBepu, asepubl Win no>Kapo-oxpaHH0|7| CuUrHanmnsaummn ), C onumen
ocTaHoBa J[] HaCOCHOro arperarta no ncte4eHnn BpeMeHn 3anep>xkum

* [anbBaHN4YeCKN N30IMPOBAHHBIM aHanoroBbin Bbixod, 4+20mA, ¢ HacTpanBaemon yHKLMO-
HanbHOCTbIO;

*  (pyHKUMA TpaHCNAUUK YyCpeOHEHHOW” TeKyLLen Nnogayn Hacoca 4Yepes aHasorosbin Bbl-
xon 4+20 mA

6 OnuncaHve perucTpoB Ans akTyanbHou Bepcum npowwmeku MO 6rnoka ynpaeneHus JOCTYMNHO MO CCbINKE B HWKHEN YacTu cTpa-
H14km npubopa B UHTepHeTe: http://hmatic.ru/market/2/

7 pekomeHgoBaHHaA HaCTpOI7IKa beHKU,I/IVI TOKOBOrO BbiXoaa
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*  (pyHKLMA TPAHCNALMM MIHOBEHHOW TeKyLlen Nnogaym Hacoca Yepes aHanoroBbI BbIXo,
4+20 mA

*  (OYHKUMA TpaHCAAUUM TEKYLLEN YaCcTOTbl HAMNPAXEHUA Ha BbIXOA4Ee UHBEPTOpa 4Yepes
aHanoroBbli BbixoA, 4+20 mA

+ MYHKUMA KOHTPOSIA KOPPEKTHOCTM YPOBHEN BXOAHbLIX TOKOBbIX CUrHanos 4..20mA (nexar B
OOnNyCTUMbIX Npenenax)

« OyHKUMA NpOCMOTPa COCTOAHNA BCEX aHANIOroBbIX N ANCKPETHbLIX BXO40B
* C naHenu ynpasneHnAa bY,;
* yepes nocnepoBatenbHbIv NopT RS-485;

+ LLecTb ranbBaHNYeCKN U30JIMPOBAHHbIX ANCKPETHbLIX BXOAOB (C HAacTpamBaemon yHKLUMO-
Ha/IbHOCTbIO);

* 4 ranbBaHMYECKN N30NIMPOBaHHbLIX aHanoroebix Bxoga 4..20mA, ¢ HacTpanBaemMon OyHKLNO-
HaNbHOCTbIO;

+ BcTpoeHHasa pyHKUMA KannbpoBKN TOKOBbLIX BXOO0B U TOKOBOrO BbIX0Aa;

* BCcTpoeHHbIN rasibBaHNYeCKN-N30IMPOBaHHBIN UCTOYHUK NuTaHmA 24 B, 200 mA gnAa Bo36yX-
JEeHNA TOKOBbIX CUTHANOB.

- MporpammupoBaHme NoTpebrTenem KanmbpoBOYHbIX KOI(PPULIMEHTOB 3N1EKTPOHACOCHOrO ar-
peraTa;

* MNporpammupoBaHme noTpebntenem cpegHero 3Ha4yeHna paboyero gaBfeHnA Ha BbIXOAE Ha-
coca;

g npOFpaMMl/IpOBaHI/Ie I'IOTpe6VITe}'IeM cpenoHero 3Ha4eHnA BA3SKOCTU ,D,OSMpyeMOVI XNOKOCTH;

« MporpaMmmmnpoBaHne NOTPedUTENEM HUXHEN rpaHnLbl PEryIMpoBaHNA BE/IMYMHBI NoAaun B
4YaCTOTHOM peXxume;

* [MporpammupoBaHne NoTpebuTenem HUXXHEN N BEPXHEW rpaHunL, NoSIHOMo AnanasoHa perynu-
pOBaHWA BENMYMHbI NoJaYK;

* MporpammupoBaHmne NoTpebuTenem BpeEMeHN ANCKpUMmMHaUmmé curHana Pmin, nocne Kkoman-
Opbl «[yck»;

* MporpammupoBaHne notTpebutenem yHKUMN KOHTPONA AOCTYNa Yepes3 KOHUEBOW BbIK/o4a-
Tenb, C 3a0aHNEM BPEMEHU 3a0ep>XXKN, 00 OCTaHOBKM 3/

* MporpammupoBaHmne NnoTpebutenem pexxuma paboTbl 6/10Ka yrnpaBneHna 1 UCTOYHUKA ynpas-
neHuA B pexxume [Y;

* NporpammupoBaHue noTpebutenem napaMeTpoB KaHana obMeHa AaHHbIMK MO NocneaoBa-
TenbHoMy nHTepdency RS-485;

« MporpammmupoBaHue noTpeduTenem yHKLMOHaNbHOCTM AMCKPETHBIX BXOOOB:

*  JONOJSIHUTENIBHO NPOorpaMMmpoBaHmne NnoTpebuTenem (PyHKUNOHANBLHOCTU MMMYSIbCHOMO
BXxoAa (1 ero BecoBoro KkoaduumeHTa anAa pexxuma paboTbl «[1ponopunoHanbHoro go-
31pOBaHNA» OT CUrHana pacxonomepa)

« MporpammmnpoBaHue noTpeduTenem OyHKLMOHaNbHOCTM ANCKPETHbBIX BbIXOA0B;

* MporpammmnpoBaHue noTpebutenem pyHKUMOHaNBHOCT aHaIoroBbIX BXOO0B 1 HAaCTponka
LUKasbl BX. CUTHANOB OT AaT4YMKOB;

« MNporpammmnpoBaHme noTpedbuTtenem OyHKLUN aBTOMaTUYECKOro 3anycka npv nogade nuta-
HUA;

8 3aiepykka curHana «Aeapua» 1 KomaHabl «Cton 3», Npu HA3KOM AaBIeHVMN Ha BbIXOAE Hacoca cpady nocrne
ero 3anycka
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* [NporpammupoBaHme noTpebutenem PyHKLMN aBTOMaATUYECKOro nepesanycka npu npobnemax
B BbIXOOHbIX LienAx 6510Ka;

+ [MporpammupoBaHne notTpebutenem PyHKLUMN KOHTPOIA HANPAXEHUA NUTaloLWen ceTu;

« MporpammupoBaHme NoTpebrTenem napameTpoB 3awmnTbl 3L, HACOCHOro arperarta npu ero ne-
perpyske;

+ [MporpammupoBaHue 3aBoaom nsrotosutenem (Mnm cnyxxoom KUMnA notpebutena) kannbpo-
BOYHbIX KO3(p(PMLUNEHTOB aHaIOroBbIX NMOPTOB;

« JononHutenbHble YHKUMOHANBHBIE BO3MOXHOCTU 6/10Ka ynpaBneHna No CornacoBaHuIo ¢
notTpebutenem, OnA 3akasHbIX MCMOSTHEHWIA 6/10Ka ynpaBfieHnA.

2.7.6.NMopTbl BBOAA-BbIBOAA

[nga B3anmogencTeuin ¢ BHeWHUM obopygoBaHuem GMOK MMeeT AUCKPEeTHbIe,
aHanoroBble, U penenHble NopPTbl BBOAA-BbIBOAA, a@ TaK Xe nocreaoBaTefibHbIA NopT
RS-485. HekoTopble M3 3TMX NOPTOB MMEKT (PUKCMPOBAHHYIO (PYHKLMOHANbHOCTD,
apyrne MoryT 6bITb HacTPOEHbl Ha HeoBXoauMyl OYHKLMOHANbHOCTL MO BbiIGOPy
nonb3oBatens. Npu HeobxoauMocCTK, KOHUrypaums n HacTporkm 6noka MoryT ObiTb
3almLLeHbl Naporem OT HexernaTenbHOro N3MeHeHus.

brnok cogepxur:

* 7 HenongapHbIX ONTO-U30MIMPOBAHHbLIX NOPTOB BBOAA ANCKPETHLIX CUrHAOB

* 4 onTo-M30nMpPOBaHHbLIX NOPTa BBOAA aHanorosbiX curHanos 4-20 MA

* 3 pernevHbI NopTa cUrHanuaauum unun ynpasneHusi BHELUHUMU Harpys3kamu

(OAWMH N3 HUX C NepekngHbIMN KOHTaKTamm)
* 1 ONTO-U30MMPOBaAHHLIA MOcCrefoBaTeNbHbIM  ABYHaNpaBneHHbln nopT
RS-485
HasHaueHune nopToB BBOAA-BbIBOAA OnncaHo B pasgenax «2.10.7. Cunosble
M curHanbHble uenu BY».

NHdpopmauma o KoHUrypmpoBaHue B pasgenax:
* «3.5.5. MeHio napameTpoB: «[aT4ynkm»
e «3.5.6. MeHio «Bxogbl»
* «3.5.7. MeHto napameTpoB: «Bbixogb!».
NHdopmaums o cnocobax NoAKNYeHUs K noptam npuseneHa B:
o «[MPUNTOXXEHWUE 4.1: MNpumep cxembl noaknodenna «Mfmgpomatnk-102»

«MPUNOXKEHWE 5: CtpykTypa BHYTpeHHUX uenen «'mapomaTtnk-102».

2.7.7.NoppepxuBaemMble TUNbI AaTYNKOB
HekoTopble TUMbl 4aTYMKOB NOMYYUN pacLUMPEHHYIO NOAAEPXKKY:

» [JaTtumk pH (4-20mA)

« Jatunk gaBneHus Ha Bbibpoce Hacoca (4-20MA)
« [aTumk ypoBHSA peareHTa B bake (4-20MA)

« [aTtumk pacxoga (MMnynbcHbi 1 4-20MA)

« OaTtunk Temnepatypbl (4-20MA)°

9 He CTOWT NyTaTb 3TOT NOPT AJ1A NOOK/OYEHNA BHELLHErO AaTyMKa TeMrnepaTypbl, U BCTPOEHHBIN B 610K AaTUMK
TemnepaTypbl KOpnyca, KOTOpbI NCNOMb3yeTcA 1A 3aluThl 610Ka OT Neperpesa v oida yaoaneHHoro KOCBEHHOro
KOHTPOJA NapaMeTpoB MUKPOKIMMATa NPUGOPHOr0 OTCEKA HACOCHBIX YCTAHOBOK.
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MHd)OpMaLI,I/IFI OT HUX MOXET MUCMNOoJ1b30BaTbCA B OCHOBHbIX UMK BCnoMoraterb-
HbIX ariropuTMax ynpaslieHnUdA 6noka:

* WX curHan MoxeT ObITb HOpMUpOBaH

* WX Tekywee 3HayeHME MOXET BbIBOOAWUTbLCS Ha Aucnnen ¢ obo3HauyeHnem
en.n3mepeHus

[ononHntensHo:
* [Ina gatyuka Temnepartypbl MOXHO 3a4aTb YCTaBKy PEryrMpoBaHus;
* [Insa gatyuka pH MOXHO 3agaTb YCTaBKy perynmpoBaHus;

* [Ins gatynka gaBrieHUst MOXHO 3a4aTb rpaHuLbl aBapUMHbLIX 3HA4YeHUN OaB-
nenns (Pmax 1 Pwvin 1, Npyyem onst nocnegHero MoXHoO 3afaTtb BpeEMS OUCKPUMM-
Hauum curHana nocne «llycka»)

« [na pnatyvka ypoBHS peareHTa B H6ake MOXHO 3adaTb rpaHuLbl aBapuUnHbIX
3HayeHui ypoBHs 19 (B % oT Max BbICOTbI YPOBHSI peareHTa)

10 B 3aBUCMMOCTM OT TOrO, UCMONb3yeTcA (PUINYECKUI AaTUMK YPOBHA UM BUPTYasbHbIA [aTUnK, npu paboTte by-
OyT UCnonb30BaTbCA peasibHble AaHHbIE UMW BbIYUCIEHHBIN 6/T0KOM CaMOCTOATENBHO.
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2.8.TexHMYecKMe xapaKTepucTUKu 6/10Ka ynpasrieHUA

Tabnuua 1: TexHNnYyeckne xapakTePUCTUKU AnA B3PbIBOOE30MacHOro UCNoaHeHUS

MapameTp

3HayeHue

En.usamep
eHuA

MpumeyaHuna

OcHoOBHbIE NapameTpbl

[unanasoH perynupoBaHna nogayv [o3npo-

cpenHee 3Ha4yeHune

BOYHOro MogpobHee 06 3TOM B COOTB.
. 1...120 %
arperara (npu NoCTOAHHOM AJIMHEe Xo4a paspene PO
nayHxepa)
M'mopomaTtnk-102-0,4-... 0,4
MNmaopomaTtmk-102-0,75-... 0,75
MakcumansHaA
MOLLHOCTb rmopomatmk-102-1,5-... 1,5
ACMHXPOHHOI0
enexTpoasurate MmppomaTtunk-102-3,7-... 3,7 KBT
nAa Hacoca
noaKsto4aemMoro
K GIIOKY, He MmppomaTtunk-102-5,5-... 5,5
6onee
MppomaTtnk-102-7,5-... 7,5
MNopomaTtumk-102-11-... 11
HanpaxxeHne nutaHuAa 3x380 +20 .. B
P -15 %)
YacToTa ceTu 45+65 My
MouHocTb noTpebneHnA 6r1oka npuv BbIKNO-
YEHHOM 20 BT
anekTpoasurarene, He 6onee
KpaTkoBpeMeHHo, npu
M 200
OLUHOCTb nycke nogorpesa
notpebneHunA B Tennbin nepuop cuctemy
cucTemom B XOJIOAHbIM nepuoa, 90 BT nopgorpeBa pekoMeHpayeTcA
noporpesa anAa | cpegHee 3HadeHue OoTKNoYaTb
NCNOSIHEHWA
yXna* B Tennbil nepuon, 30

Ka6enu cunoBbiX U CUTHaNbHbIX Len

en

B cxeme 6e3 BbIxoOHOro

CcuHyCc-punbTpom (CD)

MOTOPHOro gpoccena 25
(OPTM)
[nvHa cnnoBoro
kabens o BY po B cxeme ¢ BbIXOOHbIM 100
AO3MPOBOYHOTO MOTOPHbIM OPOCCENEM
arperarta, He 60- (OPTM)
nee
B cxeme ¢ BbIXOOHbIM 400

PekomeHayeTcA MCNONb30BaTb
rmbokue cunosble Kabenu mapku
KIB.

Ona 6nokoB ucnonHeHusa: 0,4kBT;
0,75kBT; 1,5kBT ce4deHmem >Xunbl
He 6onee 2,5Mm2

[Ona 6nokoB ucnonHeHua: 2,2kBT;
3,7kBT; 5,5kBT; 7,5kBT; 11kBT Cce-
YeHneM Xusbl He 6onee 6 MM2

HAKOHEYHWUKW HE NMPUMEHATDb!

OnvHa curHansHoro kabena natymka ob6opo-
TOB

anekTpogBurarena, He 6onee
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Tabnunua 1: TexHUYEeCKMEe XapaKTePUCTUKN O B3PbIBOHE30MNACHOrO MCNOHEHUS

En.nsmep

6onee

MapameTp 3Ha4yeHue S MpumeyaHuna
[OnHa cUrHanbHoro kabens Lenu Mpu 1cnonb3osaHni NpoBOAA, He
[VCTaHLIYOHHOTO YMPAB/IEHUA MO «TOKOBOWA 300 (10) M «BUTOM Napbl», BO U3GEXaHNM Ha-
netne» 4-20 MA, He Gonee BOJOK, max AMcTaHuMA nogkn ynp,
curHanos 10 m.
OnuvHa cvrHansHoro kabena uenen yaoanéHHo-
ro HAKOHEYHUKW HE NPUMEHATbD!
ynpaesneHna «[MYCK», «CTOl», OKM, He 60-
nee
[nvHa curHansHoro kabena uenu ynpasne- VicnonbsoBate kabenb Tvna «Bu-
HWA MO UMcPOBOMY MHTepdericy RS-485, He 1000 M TaA napa», cevyeHuem 0,2..1,5mMm?

HAKOHEYHMWKW HE NPUMEHATD!

Ka6enb BCTpOeHHOI cucteMbl nogorpesa (AsA ucnonHeHua YXJi2*)

OnunHa xBocTa camoperynupytoLero kabena

0,8
OJ1A NOAKJTIOYMEHNA K WNTKY NUTaHUA, HE ’ M
MeHee
Hapy>kHoe ceuyeHne kabensa 15x6 MM OBaJIbHbIV Npodunsib
MuHumanbHbIVM pagnyc narmba kabena 30 MM
KnemmHukun
[na 6n1oKoB MCNOMHEHNA:
0,4kBT; 0,75kBT; 1,5kBT |H€ 6onee
2,5mm?2
B KOHCTpyKuun 6510KOB UCMONb3YOTCA
Cequme Xwiibl BbICOKOKa4YeCTBEeHHble MPpYy>XWHHble
cunosoro ka6ens LA 610KOB MCTOSTHEHMA: 5 KNemMMHVKM dorpMbl WAGO (FepmaHma)
2,2«BT; 3,7«BT; 55kBT; [H€ ©onee
KOy S IKET SOKET | e w2 MM HAKOHEYHWKM HE NMPUME-
7,5kBT; 11kBT HAT!
. He 6onee
CeueHue Xunbl curHanbHbIxX Kabenen 1.5mm2
Ka6enbHble BBOAbI
Min..max pguameTp
kabenAa (mog pasmep 14.20 B ckobkax ykasaHbl pasmepbl Mnog
YANOTHUTENBHOTO B 3aKasHble UCMOJSIHEHMA BBOLOB MoOS,
KabenbHble BBOAbI Ne1 |KOMbLA) - MeTannopykas.
1 Ne2 -cunosble uenu |[OuameTp npoxoda u 18/22.9 MoHTaxx B cooTBeTCTBMN C PO
Hapy>XHbll Aanamep 20/24’9_ 043.00.00.00 P3O, «KOPOBKW CO-
MeTasnnopykasa, ( s EOVHUTENBHBIE TUMA KI»
22/26)
(Dy/DHap)
Mig..max AnameTp 14..20 B ckobkax ykasaHbl pasmepbl nof
kabens 3aKasHble MCMONIHEHNA BBOOOB Mop,
Kab6enbHbin BBOA Ne3 - M MeTassiopyKas.
cuUrHasbHble Lenm [vameTp npoxoga u 18/22.9 MoHTaxx B cooTBeTcTBUM ¢ PO
Hapy>XHbIl anamep 20 /24’ o 043.00.00.00 P3, «<KOPOBKW CO-
MeTasniopykasa, ( s EOVHUTEJNIbHBIE TUMA KI1»
22/26)
(Dy/DHap)
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Tabnunua 1: TexHUYEeCKMEe XapaKTePUCTUKN O B3PbIBOHE30MNACHOrO MCNOHEHUS

MapameTp 3Ha4yeHue Ené:imﬂep MpumeyaHuna
B ckobkax ykasaHbl pasmepbl Mog
Min..max auameTp 3aKasHble MCMOSIHEHNA BBOOOB MOA
kabena 4,5.12 MeTanopykas.

KabenbHbii BBOA, Nod MoHTax B COOTBETCTBUM C PO
-uenu Aat4ymMkos nnm 043.00.00.00 P3, «KOPOBKU CO-
ny (2264“/'8:)%“ Avawetp npoxona u| o MM [EOWHUTENbHBIE TUMNA KM».
HapYyXHbI guamep ; MNposepka no n.n. 23.9 un 3.2
MeTannopykasa, (12/16,9; (043.00.00.00 P3) Ha curHanbHoMm

(Dy/DHap) 15/19,9) KJIeMMHUKe He NpoBOAUTCA.

CurH

anbHble uenu 6noka

Ynpasnslowee HanpaXeHne Lenen
yaanénHoro ynpasneHusa «[MYCK», «CTOIN»,

OnAa nuTaHvAa uenen ynpasneHuA
U BO3BGY>XOEHWA TOKOBOM NeTnun
jonyckaeTcA Mcnonb3oBaTb

BbIXo4a

«[MAY3A», IKM, HanpaxxeHne Bo36y>XaeHnA 1224 B v
. BCTPOEHHbIN B 6nokK
CUrHana TOKOBOW NeTNn Ha BbIxode n (unu) o
rasbBaHWYE€CKN WN30JIMPOBAHHbIN
Bxoge 6noka M 24B
Lincbposoii nocneno-
BaTeNbHbIN Tvn RS-485 -
MHTepgenc
AKTyanbHoOe onucaHue perucTpos
NPoTOKO/Sla MOXHO cKa4aTb Ha
MpoTokon Modbus RTU — P
CTpaHu4ke npmbopa B MHTEpPHeTe
http://hmatic.ru/market/2/
Mutanne MC .
- He TpebyeTcA — MopT umeeT BCTPOEHHLIN UM
OpaviBepa nopTa
OTHOCNTENbHO KoOpnyca mu
lanbBaHn4eckasn 1500 B CUNOBbLIX Lenen, OTHOCUTESNIbHO
n3onAaumA, He MeHee OpYyrvux cuUrHasHbix uenen 6noka,
He meHee 500B
B x o H O €
A 100 Om
COnpoTUBIIEHME
MakcumManbHO
onycTmumoe
AHanoroBbie TOKOBbIE 2 " g nHoOe 30 B
Bxogbl 0-20 MA
Hanpsa>XXeHne
MakcumanbHO
AonycTumMmb i 30 MA
BXOOHOM TOK
Tnun TOKOBOTO | NACCUBHbIN OnAa Bo3byXxgeHnA TokKa B

TOKOBOM BbIxoge Heobxoaumo
vucnonb3oBaTb Wl BKNOYEHHbIA B
uenb TOKOBOW netnu. B kayectse
Takoro WM ponyckaeTcA
MCMoNb30BaTh Kak BHELWHWW, Tak
M BCTPOEHHbIN B 610K UMM +24B
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Tabnunua 1: TexHUYEeCKMEe XapaKTePUCTUKN O B3PbIBOHE30MNACHOrO MCNOHEHUS

En.nsmep

MapameTp 3HayeHue S MpumeyaHuA
MaopeHNn e CnpaBoyHanA BenunynHa.
HanpAXeHNA Ha
Knemmax TOKOBOro 10 B
Bbixoga 6noka, He
MeHee
AHanoroBbIli TOKOBbLIN NMpepnenbHoe
Bbixon, 4-20 mMA P
HanpAaxeHne W o8 B
OnA BO36yXAeHuA
TOKOBOM NeTnn
PekomeHooBaHHOE
HanpAaxeHue WI
P 20..24 B
anA BO36yXAeHunA
TOKOBOM NeTnu
MakcumanbHO Bes yyeTa BHYTpeHHero
ponycTtumoe conpotuBneHua UM pna
conpoTuBneHunA 500 Om BO36Y>XAEeHNA TOKOBOW Mesnv
Harpysku B TOKOBOM
uenwu
BbixogHoe
A 24+10% B
HanpAXeHue
OMyCTUMbIA TOK
Fony 200 MA _
Harpysku, He 6onee WM npegHa3HayeH anA:
®  NUTaHWA BHELIHMX 0ATYMKOB
camosoccTa NOACOEAMHEHHBIX K 60Ky
. HaBAMBaloLL .
BcTtpoeHHbin UM24B, Tun 3awuTh ot K3 wifca BO30Y>XOEeHMA ToKa B Lenax
BHELUHNX CUTHabHBIX MpenoXpaHm aHanoroBbIX BX0O40B
uenen Tenb * BO30YX[EHMA ToKa B Lemnu
TOKOBOrO BbIX0Aa
MpoyHOCTSH * NuTaHMA [OUCKPETHbIX CUr-
ranibBaHn4eckou HanbHbIX Lenen 6roka
msonAauunmn oT
4 y 1500 B
CUNOBbLIX Uenen u
Koprnyca 6noka, He
MeHee
Min Tok KoMMyTaumu
yrau 05 MA
npu 24B
KoHTakTbl curHanbHbix [Max Tok KommyTauum BOSMOXHbI 3aKa3HbIe MCMONHEeHNs
y 500(2000) MA 6noka Ha max Hanps)xeHue 220B
pene npv Hanp. 110 B
1N max TOK KommyTtauum 2A
Max HanpsaxeHue
P 110 (220) B

KOMMYyTauunn

KnumaTtnyeckue xapakTepucTMku 6n1oKa u MCrnoJsiH

eHue 3alMTHOM 060/104KM (Kopnyca)

AN1A NCnosHeHuA
YXN3*

-30 .. +45

[J1A NCMOJTHEHWA
YXnz*

-50 .. +40
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Cuctema noporpeBa 65i0Kka B
ncnonHeHun YXJ12 B X0NoaHbIn
nepunon pOos/mkHa ObITb 3anuTaHa
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cam 6/10K OTKJIOYEH U HaxoauTcA B
pesepse.

XonoaHblh 3anyck 6noka
mcnonHeHuAa VYXJ12 nowu
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Tabnunua 1: TexHUYEeCKMEe XapaKTePUCTUKN O B3PbIBOHE30MNACHOrO MCNOHEHUS

camoperynnpyemoro rpetoiiero kabena

MapameTp 3Ha4yeHue Ené:imﬂep MpumeyaHuna
[ Pao09aA TEMTEPaTypa C —
akcnnyaraumm ANA NCnosiHeHunA oTpuuaTenbHbIX TemnepaTtypax:
VXJI2* B ecnun cuctema nogorpesa 6510Kka He
Tepmouexne Haxoamnacb B OEXYPHOM pexxume,
TO HEMe[JIEHHbIA CTapT BO3MOXEH
(-70..-10) npu Temnepatypax He Hmxe -30°C,
npu 6onee HW3KOM TemnepaType
Heobxoanm npeaBapuUTENbHbIN
nporpes BCTPOEHHON CUCTEMON
oborpeBa
TemnepaTypa XxpaHeHus 0..+45 °C
TemnepaTypa npoBeaeHNA MOHTaXHbIX U -10..+40 °c
NycKoHanagoyHblx paboT
ATmOCepHOe aaBneHmne 84100 o
pHoe A (630-795) (“"g"T';’T'
OTHOcUTEeNbHAA BNA)XHOCTb BO3yXxa npu
o 75 %
Temnepatype 25 °C
. OnAa npumeHeHnA BO B3pbiBOOMAC-
CTteneHb 3aWwmTbl Kopryca OT Mbn 1 BRaru IP67 HbIX 30Hax 1 1 2 (B-1 1 B-1r no MY3
), LA KaTeropmm B3pbIBOONAacHOCTU
cmecu nogrpynnsl [IB ¢ Temnepary-
PO caMOBOCMaMEHEHUA HE HUXE
135°C (rpynna T4). KOPOBKW CO-
EOVHUTENBHBIE TUMA KIM»,
«Kopobkn coeguHUTENbHbIE TuUNa
MapkunpoBka B3pbIBO3aLLMThI KOpnyca
prip P » pry 1ExdIIBT4 — KM TY 3424-003-75666544-2007» 1
(no FOCT P 51330.0-99) «BBoabl kabenbHble TMNa BK TY
3424-005-75666544-2007»
MoHTa)XX kKopnyca npoBOAUTb B
cooTBetcTBuM ¢ P3043.00.00.00
PJ3, (BxoAUT B KOMMJIEKT NOCTaB-
Ku)
MapkupoBka B3pbIBO3ALATE! ExellT5 [Ona ncnonHenuna YXJ12*

Macco-ra6apu

THble XapaKTe

UCTUKKM 6nokKa

M'mopomaTunk-102-0,4-x-

abapuTHbie
pasmepsbl (C Ka-

6enbHbIMM BBO-
aamu), Tunopas-
mep 1, He 6onee

YXN3-Exd

VXJ12-Exd 300x210x124
N'vopomaTunk-102-0,4-x- 300x210x108
YXJ3-Exd
MNopomatmk-102-0,75-x- 300x210x124
YXJ2-Exd
N'mopomaTtunk-102-0,75-x-
YXN3-Exd 300x210x108
MN'vopomaTunk-102-1,5-x-
300x210x124
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Tabnunua 1: TexHUYEeCKMEe XapaKTePUCTUKN O B3PbIBOHE30MNACHOrO MCNOHEHUS

En.nsmep

MapameTp 3Ha4yeHue S MpumeyaHuna
M'mopomaTunk-102-1,5-x-
YXJ13-Exd 300x210x108 MM MaccmBHOe oxnaxaeHue Kopryca
MNopomaTtunk-102-2,2-x-
YXJIx-Exd
MabapuTHble
pasmepsbl (C Ka- : e 2
6enbHbIMI BBO- ;‘;‘&po"é"";”" 102-3,7-X- | 344x356x136
namu), Tunopas- X-EX
2
mep 2, He bonee M'mppomatunk-102-5,5-x-
YXJIx-Exd
ra6apuTHble Mmpopomatuk-102-7,5-x-
paamepbl (c ka- | YXJIx-Exd
6enbHbIMU BBO- 344x450x136
famvu), Tunopas- | N'mppomatnk-102-11,0-
mep 3, He 6onee | x-YXJIx-Exd
Tvnopaamep kopnyca 1 4 MOLLHOCTb 6510ka oT 0,4 no 1,5 kBT
Macca, He 6onee | Tunopasmep kopnyca 2 12 Kr MoOLLIHOCTb 6510Ka oT 2,2 0o 5,5 kBT
Tunopasmep kopnyca 3 16 MOLLHOCTb 6510ka o1 7,5 oo 11 kBT
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Tabnuya 2: TexHU4YecKue xapaKkmepucmuku 0151 o6wenpomMbIWIIeHHO20

ueneu 6510Ka ynpas-
neHuA)

Mep YyNAoTHUTENb-
HOro KonbLa)

UCroJIHeHuUs1
MapameTp 3HaueHue Ené:?ﬂn:'ep MpumeyaHuna
[dnanasoH perynupoBaHnA nogayn no3npo- MoapoGHee o AManasoHax
BOYHOIO
. 1...120 Y% perynupoBaHnA B
arperaTta (npv NOCTOAHHOW OJIMHE Xo4a CoOTBETCTBYIOWEM pasaene P
nayHxepa)
MNpopomatmk-102-0,4-x- 04
VXX ’
MaopomaTtnk-102-0,75-x-
YXTIx 0,75
MOLLHOCTb M'vopomaTtunk-102-1,5-x- 15
ACVMHXPOHHOTO YXJIx ’
anekTpoasuraTe | Mmopomatuk-102-2,2-x- 50
NA HaCOCHOro YXJIx ’ BT
arperaTta M'mopomaTunk-102-3,7-x-
3,7
NoaKNK4YaeMoro YXJIX
K 6roKy, He rapomatmk-102-5,5-x- 55
6onee VX ’
MNpopomatmk-102-7,5-x- 75
VXX ’
MaopomaTtmk-102-11,0-x- 1.0
VYXJIx ’
B cxeme 6e3 BbIXOAHOro
MOTOPHOro gpoccensa 25
(APTM) VMcnonb3oBaTb r’MbKue cuioBbie
ﬂ”6MHa CM”E?/OFO kabenu mapku KIB, Hapy>XHbIM
Kabens ot AO 1 Bcxemec BbIXOAHbIM 100 anameTpom 0o 16MM 1 ceveHnem
AO3MPOBOYHOTO MOTOpPHbIM Apoccenem M XWnbl 0o 4 Mm2.
arpera;:é”e Go- (OPTM) (BE3 HAKOHEYHUKOB!)
B cxeme ¢ BbIXOAHbIM 400
cuHyc-counsTpom (CD)
[OnuHa curHanbHoro kabena patymka obo-
0TOB
P Mcnonb3oBaTtb rM6KUin MeaHbin
anekTpoaBuraTtena, He 6onee NpOBOM, TMNA «BUTaRA Napar, cede-
Huem 0,2..1,5mMm2
[nvHa curHanbHoro kabena uenm § 400 (10 Mpu MCMONB30BAHUM NPOBOAA, HE
ANCTAaHUMNOHHOIo yI'IpaBneHVIFl Nno «TOKOBOU ( ) M «BMTOﬁ napb|»’ BO l/|366)KaHVIVI Ha-
netne» 4-20 MA, He 6bonee BOOOK, max AncTaHumA nNoakn ynp,
[nuHa curHanbHoro kabena uenemn yoanés- curxanos 10 m.
HOFO BE3 HAKOHEYHNKOB!
ynpaenenusa «[MYCK», «CTOI», IKM, He
6onee
OnvHa curHansHoro kabena Lenu ynpaene- Vicnone3oBatb kabenb TMNa «BU-
HWA Mo UMdPOBOMY MHTepdeiicy RS-485, 1000 M TaA napa», cevyeHnem 0,2..1,5mMm?
He b6onee BE3 HAKOHEYHIKOB!
KabenbHble BBoabl Ne1 | Min..max gnameTp
v Ne2 (anA cunoBeIx | kabens (noa pas- 13..18 MM CanbHukoBbI BBOA, TUna PG21
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Tabnuya 2: TexHU4YecKue xapaKkmepucmuku 0151 o6wenpomMbIWIIeHHO20
UCIOJIHeHuUs
Ep.usmep
MapameTp 3HayeHue - MpumeyaHua
KabenbHble BBoAbl Ne3
n Ne4 (onAa curHanb- Min..max ovaver
HbIX Lenen, uenewn . A P 12..15 MM CanbHukoBbIN BBOA TUNa PG19
kabens
patymkoB 1 1Y 6noka
yrnpaBneHns)
o [nAa nutaHua uener ynpaeneHua
Ynpaenatoliee HanpaAXxeHue uenemn o
- 1 BO36Y>XAeHNA TOKOBOW NeTnn
ypanerHoro ynpasnenus «Mycks, AonyckaeTcA UCMob30BaTh
«CTONM», «MAY3A», 3KM, HanpaxeHue 12:24 B Y !
o BCTPOEHHbIN B 610K
BO36Y)KAEHWNA CUrHasnia ToKOBOWM NeTAn Ha o
BLIXOMS M (MM) BXOA 6roKa rafibBaHN4YeCKM N30NNPOBaHHbIN
nn 248
BxopHoe COI'IpOTI/IBJ'Ie.HI/Ie Lenn TOKoBOWM 200 Om
netnn 4+20 mA
Min ToK KOMMYTa-
umn npu 24B 0.5 MA
KoHTaKTbl cUrHanbHbIX Max ToK KommyTa-
uum npu Hanp. 110 500 MA
pene B
Max HanpsixeHne
KOMMYyTaLmm 110 B
Pabouas Temnepartypa ’ °c
skennyaraumn Mvopomatmk-102- 0 . +40
X, X-X-YXJ14 B
OrpaHu4deHue HocuT
pekoMeHOaTeNbHbIA XapakTep 1
060CHOBAHO CHUXXEHMEM
MeXaHN4eCKOWN NPOYHOCTH
TemnepaTypa NpoBeneHNA MOHTaXHbIX U 10,440 °c njacTmMaccoBbiX AeTanen, u
nycKoHanago4yHbix paboT -+ NOBbLILLEHNEM XXECTKOCTU N30NALMN
NPOBOAOB, a TakK Xe TPYOHOCTbIO
npoBeaeHna onepaumin ¢ MeKumm
npeaMeTaMm Npu HU3KNX
Temnepartypax
ATmocdepHoe paBneHune 84100 <
MM pPT.
P (630:795) | (MMP
CcT)
OTHOCHTENbHaA BNaXXHOCTb BO34yXa npu o
o 80 Yo
Temnepatype 25 °C
H 3x380 B
anpAXeHue NuTaHna
P (+20% .. -15%)
YacTtoTa cetn 45+65 My,
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Tabnuya 2: TexHU4YecKue xapaKkmepucmuku 0151 o6wenpomMbIWIIeHHO20

UCITOJTHeHUs1
MapameTp 3HaueHue Ené:?ﬂn:'ep MpumeyaHuna
MoTpebnAeman MOLWHOCTb NPW BbIKTIOYEH-
HOM 20 BT
anekTpoasurartene, He 6onee
CTteneHb 3almMTbl KOpryca OT Mbiv 1 Bnaru IP56 -
MNpopomatmk-102-0,4-x-
YXJIx
M'mpopomaTtunk-102-0,7
Fagapusi kopry- | 5-X-YXJIX MaccuBHOE oxnaxaeHne
ca, Tunopasmep 210x233x143 A
1 MmopomaTnk-102-1,5- paanaropa
x-YXJIx
MNopomaTtunk-102-2,2-
x-YXJIx
MNopomatunk-102-3,7-
x-YXJIx MM
abapuTbl Kopmny- {AOE £
ca, Tanopaamep | | BPOMATUK-102-5.5- | 50 5a1y195
P x-YXJIx
rMﬂpOMaTMK'1 02_7’5_ AKTMBHOE oxnaxkgeHme pagunatopa
x-YXJIx BCTPOEHHbLIMW OCEBbLIMU
BEHTUIATOpPaMK
M'mppomatunk-102-11,
Fa6aputbl kopny- | 0-X-YXJIx
ca, TMnopasmep
3
Tunopasmep kopnyca 1 2,5 MOLLHOCTb 6510ka oT 0,4 0o 2,2 KBT
Macca, He 6onee Tunopasmep kopnyca 2 4 Kr MOLLHOCTb 6510Kka oT 3,7 0o 7,5 kBT
Tunopasmep kopnyca 3 7 MOLLHOCTb 6510ka 11 kBT
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HomuHanbHble 3Ha4yeHUst Toka cpabaTbiBaHWs aBToMaTMdeckoro npepbiBatens (All) ycra-
HaBnMBaeMoro Ha Bxofe BbY, B 3aBMCMMOCTM OT MOLLHOCTK Grioka, npuBeaeHsbl B Tabnuue 3.

Ta6bnuua 3: HoMUHanbHble TOKU cpabaTbiBaHMA All Ha Bxofae 6/510Ka
Tun BY MowHocTb BY Tok cpabaTbiBaHMA aBTOMA-
TUYecKoro Bbikntovatens, [A]
(c xapakTepucTukon cpabartbl-
BaHus B nnu C)
rMAOPOMATWNK-102-0,4... 0,4 kBt 10
rMAOoPOMATWNK-102-0,75... 0,75 kBT 10
MAPOMATKNK-102-1,5... 1,5 kBT 16
MAOPOMATUNK-102-2,2... 2,2 kBt 16
MAPOMATINK-102-3,7... 3,7 kBT 16
MAOPOMATUNK-102-5,5... 5,5 kBT 25
rMOPOMATUNK-102-7,5... 7,5 kBT 25
MAoPOMATKNK-102-11,0... 11,0 kBT 40
rMAaPOMATWNK-102-11,0... 15,0 kBT 63

2.9.KomnnekTHOCTb 6J510Ka ynpaBneHusa

MppomaTtmk-102 MOHOGNOYHOE YCTPOMUCTBO. B HEKOTOPLIX Cry4asix, N0 COrnacoBaHUIo ¢ NnoTpebute-
nem, MOXeT KOMMMNEKTOBaTbCA:

*  BXOAHbIM APOCCENbHBIM (MK CUHYCHBIM) dpunsTpom OPT;

*  BbIXOJHbIM ApOccerbHbIM punsTpom OAPTM';

*  BbIXOAHbLIM CUHYCHbIM (PUNBTPOM;

+  JaTyukom YacTtoTbl BpaleHus 3 «TA1.200» '3 (natunkom 4acToTbl XOA0B NIyHXepa);

s [aT4yMKOM [aBneHusi Ha Bblibpoce;

+ wkadom Mmapomatumk-LLYy'.

2.10.YcTpoucTtBo 1 paboTta 6510ka ynpaBneHus

B3pbiBo6e3onacHoe 1 obLenpOMbILLNIEHHOE UCNONHEHE BY MMEIOT CXOXyt KOHCTPYKLMIO U CXEMO-
TEXHUKY. Hanbonbliee pasnuuve Mexagy HUMW HaxoauTcs B YCTPOWCTBE W MpuHUMNE OENCTBUS NaHenu
ynpasneHus 6noka. Y obwenpombiwneHHon Bepcun BY naHenb ynpaBneHusi BbINOMTHEHA C UCMONb30BaHW-
eM MIEeHOYHON KnaBuaTypbl. Torga Kak y B3pblBOGE30NacHOr0 MCMNONHEHUSA MUCMONb3yeTCs BbICOKO3aLLU-
LLIeHHasa CeHcopHasa KrnasmaTtypa. JQTO Tak e onpegensietr HebonbluMe 1 HenpuHUMNUanbHble OTNNYMA B
opraHvsauumn nHtepdeca ynpasneHns ¢ naHenu.

B3pbiBo6e3onacHoe ucnonHeHue BY ¢ nHaekcom Exd npeacraensieT cobon npmubop B antoMmnHme-
BOM B3pbIBO3aLLMLLEHHOM KOpryce C KabenbHbIMX BBOAAMMW OS5 MOOKIIOYEHNSA CUMOBbLIX U YNPaBSoOLWLMX
uenen n Npo3padHor NULEBON NaHemNbo N3 TONCTOr0 akpUIOBOro CTeKna nof KOTOpbIM pa3melleHa nnara
Ancnnes n eMKOCTHOW KnaBuaTypbl CO CBETOAMOOHBIMU MHAMKATOPaMMU.

O6wenpombiwwneHHoe ucnosniHeHne BY BbINOMHEHO NO aHANOMMYHOMY MPUHLMMNY Y CXEMOTEXHMKE,
HO KOPMNyC BbIMOSIHEH MOSIHOCTBIO M3 NfacTuKa YCTaHOBMEHHOMO Ha TEMNSIOOTBOASLWEM paguatope u3 anto-
MMHMEBOrO Npokarta, Jluueeasa naHernb NPUKPbITA YaCTUYHO NPO3payHON NNacTMKOBOW MeMOpaHon, kKoTopas

" NMoppobHee Ha http://hmatic.ru/market/3/
2 MoppobHee Ha http://hmatic.ru/market/3/

3B nogasnAloLWwemM 60blLNHCTBE ﬂpMMeHeHVII;I, an1Aa TOYHOro 0o3npoBaHnA peareHTa goctaTto4HO BCTPOEHHOIo B
bY BMPTYyaJIbHOIro gaTtymka 4acTtoTbl XOO00B MnJsiyH>Xepa

4 MoppobHee Ha http://hmatic.ru/market/shkafy_upravleniya_dozirovochnymi_nasosami/
— 25 —


mailto:hmatic@ya.ru

ITostHas TeXIOOOEePXKa Ha canre I'mgpomaTux.P® wu 1o email: hmatic@ya.ru

NPUKPbIBAET AMCNIEN U CBETOAMOAHbIE MHAMKATOPLI. B Hel e pasMelleHa knaBmaTtypa naHenu yrnpasne-
HUS1.

2.10.1.KoHCcTpyKUMA Gnoka ynpaBrneHMsA BO B3pbiBOOE30MacHOM MCMNOSTHEHUMU

B3pbiBo6e3onacHoe McnonHeHne BbINOMIHEHO B BUAEe MOHOOMOKa (CoeamMHEHHbIX bonTamn'® kopnyca
N KPbILWKN C YOAPOCTOMKUM aKpunoBbiM UIMIOMUHATOPOM TornwunHon 18 mm). Kopnyc 6noka BbINOMHEH U3
antoMUHUEBOrO CnnaBa M ABMSETCA B3PbIBOHENPOHULAemMon ob6onoykon. NoBepxHOCTbL Kopryca OaHOBpe-
MEHHO SIBNSETCA ero TENNOOTBOASLLEN NOBEPXHOCTLIO.

BHewHwnin Bug BY npegcrasneH Ha pucyHke 1.

3a CTeKnom unnimMmHaTopa pasmeLLeHbl: CEHCOPHas KraBmnaTtypa ¢ CBeToAnoAaMu MHAMKaLMN Haxa-
Tmsa knaesuw, OLED gucnnen un ceetognogHble MHOMKATOPbI COCTOsAHMSA. Ha 6OKOBOM NOBEPXHOCTU KOpryca
— B3pblBOGE30onacHble kaberbHble BBOAbI BbIMNOMHEHHbIE U3 antOMUHUEBOTO CrnfiaBa C PE3NHOBLIMW YNIOT-

HeHuamun. OnncaHne HasHavyeHusa kabenbHbIX BBogos AaHo B MPUNOXXEHUU 6.1.

Mo nepumeTpy nnntoMUHaTOpPa, HUXE KHOMOK, pacnofioXeHa CTpoka C yKkazaHMem Tuna v UCNOofHEHUs
npubopa, 0aTon ero BhbiNycka 1 3aBOACKMM CEPUNHBIM HOMEPOM.

Ha npaBon cTtopoHe kopnyca 3akpenneHa Tabnuyka, Ha KOTOpPYK HaHeCeHbl CBeeHUs Kacarowmecs
B3pbIBOGE30NacHOCTU Kopnyca.

Ha 60koBOW NOBEPXHOCTW KOpryca pacnorioXeH BUHT 3a3emneHns. MoHTaXKHble NpunmBbl HA  Kopny-
Ce UMelT YeTblpe YCTaHOBOYHbLIX OTBepcTUs AnametpoM 8,4mm. OxnaxaeHue kopnyca obecnedvBaeTcs
€CTECTBEHHOM LUMPKyNaunen Bosgyxa.

[abapuTHbIE 1 YyCTaHOBOYHbIE pa3mepbl BY npeactaBneHsbl B «MpunoxeHumn 7.1» k PO16,
Onmcanne ncnonHeHus YXJ12 co BCTpOEHHLIM MoAyreM anekTpo-oborpesa, npegHasHavyeHHoe ans
paboTbl MpM HU3KUX TEMMepaTypax gaHo B pasaene 3.4 gaHHoro P3.

PucyHok 1 — BHelwwHuI Bug B3pbiBobe3onacHoro ncnonHenuns bY MAOPOMATWK-102(Ex)
TMnopasmMepoB kopnyca 1 u 2

CurHan aBapuiHoOro
cocToAHMA bnoka
WK CUCTEMbl

WHA. rotoBHOCTM OLED
6noka k pabore Aaucnnen

MHA. akTUBHOCTKM

Muavkartop el
«[O3UPOBAHUE c "_\ oy ? v.x- *205, KHOMOK HaBuraumm
OCTAHOBNEHO» - B 4
Wnaunkarop
«UOET
NO3UPOBAHME » "
VNAPOMATUK-101 HA. pexuma
f L «Py4yHoe ynpagneHune»
O03NPOBOYHBIM He
BNoK ynpasneHns Ao3npo —
{ «[JucTaHUMOoHHOE
ynpasnexue»
KH. «CTOM»
KH. «[MYCK»

Mone anA ykasawua
TMNA U UCNONHEHNA
6noka, gartbl
M3rOTOBNEHUA U
3aB.HOMepa Mone kHonok
HaBurauum u

ynpasneHuAa

15 6onT M6X25 C WecTurpaHHoOM rofoBKon nog Topuesomn krtod 10 mm

16 MTIPUJTOXXEHWE 7.1: IabapuTHO-npucoeanHuTenbHble pa3mepbl «mapomatuk-102(Ex)» B3pbiBOGE30NACHOIO
ncnorHeHus (Bug crnepenu)
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YNP.C NAHENH: TON
Q= 6.3

Urex= 0,001

C
00 a/v 100.0%
E]
UVemk= 99.8 a !11-)

>

PucyHok 2 — MNaHenb ynpaenenns B3pbiBobe3onacHoro ncnonHenusa BY MAPOMATUK-102(Ex)

B BepxHen 4acTu naHenu ynpasneHUs pacriofioXeHbl TpU SIPKUX CBEToauona, UHAMOPMUPYIOLWNX O
TeKyLLeM CcoCcToAHMM Bnoka n npouecca 403NPOBaHUS.

CBeToBOW MHOMKATOP 3€MEHOro LBeTta cBeyYeHus, «[OTOBHOCTb», OH aKTMBEH Nocre nojadyn Ha
GNok koMaHAbl HaNPsXKEHWs, BO BCeX Crny4asnx, korga 6ok rotoB OCyLLECTBNATb A03MPOBaHNE peareHTa.

CBeToBOW MHOMKATOP KENTOro LBeTa cBedeHusd, «llaysa», nogkniovaeTcs npu KoHUrypuposa-
HUN'” Bnoka. NHaukatop «lMay3a» akTMBEH B criyyae, Korga 4o3vMpoBaHME 3anyLleHo (nonyyYeHa KomaHaa
«[Myck»), HO Hacoc NpocTanBaeT B OXMOAHUN ANCKPETHOro noaTreepxaatollero curHana'd® Ha knemme B10,
«Bxopn D6». [ins obecne4yeHnsi CMHXPOHHOIO cTapTa U NpMOCTaHOBa A03MPOBaHUSI peareHTOB COBMECTHO C
BHELUHMM TexHonorn4yeckum obopygosaHmeM. Hanpumep ato moryT 6biTb QLIH 1 Hacockl kadanku Ha KycTe
CKBaXXWH UK ynpaenseMble KnanaHbl Ha BbIXode Hacoca.

CBeTOBOW MHAMKATOP KPaCHOrO LBETa CBeYEeHUs, «ABapusi», akTUBEH nNpu cpabaTtbiBaHUM 3aLLUUThI
YacToTHOro npeobpasoBaTensa OT neperpysku 1 Npu BO3HUKHOBEHUM WHbIX HEUCNPABHOCTEW MIM COCTOSI-
HWUIA, NPEeNATCTBYOLWNX HOpManbHon pabote BY. OgHoBpeMeHHO ¢ HUM cpabaTbiBaeT curHanbHoe Pene 3 n
BbICTaBMsETCA COOTBETCTBYOLWMI chrar B peructpe Modbus.

B ueHTpe naHenu ynpasneHust pacnonoxeH 4x CTpouHbl  andasutHo-undpposon OLED uHauka-
TOP.

MHdopmauusa Ha HEM 3aBUCUT OT TEKYLLEro pexxmmMa paboTtbl BY 1 ero TekyLero cCoctosHus.

Hwxe gucnneda n cnpaBa OT Hero, pacnofnoxeHa CeHcopHas KrasuaTypa €MKOCTHoro tuna. Bcero
nmeetcs AeBATb KHOMNOK. Kaxxaasa kKHonka cHabxeHa TakToBbIM CBETOAMOAOM, KOTOPbIV 3aropaeTcsi Npu Ka-
CaHUN KOHKPETHOM KHoMKW. cknioveHne coctaBnsaeT kHomnka «MeHo», Ha KOTOpYHo BbiBeAEHb! ABa CBETO-
avoaa, 0OgHOBPEMEHHO SABMSIOLLMECS M TAKTOBBIMU M CUrHanu3atopamm pexunma pabotbl «PY» n «QY».

B HekoTopbIX pexumax, B CNyXeOHbIX Lensx, MCnonb3yeTcs OQHOBPEMEHHOE HaxaTtue rpynnbl
KHOMOK.

HasHaveHne KHonok:

17 CBeTOBOW MHAMKATOP XEénToro upeta ceedeHus, «MAY3A», nogkniovaeTcA Npn KoOHUrypnuposaHum 61oka, Ko-
roa napameTpy MeHto HacTpoek «Bxog D5» npucBanBaeTcA 3HadeHne «oaTBep)XaeHNe LO3MPOBaHNA».

18 [laHHaA hyHKUMA NO3BOSAET OpraHN3oBaTh CUHXPOHN3NPOBAHHOE C BHELLHUM TEXHONOrMYecKnM o60pynoBaHn-
€M [003MpoBaHuA peareHToB. B kayecTBe Takoro 06opynoBaHMA MOXHO npuBecTn ALH 1 Hacockl kadanku Ha Ky-
CTe CKBaXXVH UM ynpasfiAeMble KfanaHbl Ha BbIXo4e Hacoca v T.n.
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» KHonka MYCK -3eneHoro uBeTa CrnyxuTt aAng 3anycka 403UpOBaHNS, BbIMOSTHEHNE KOMaHAb!
NoATBeEpPXOaeTcs 3ereHbIM CBETOANOAOM, PacnoSOXEHHbIM Ha KHOTKE;

» KHonika CTOIN -kpacHOro uBerta CnyxuT 418 ocTaHOBa 403MPOBaHUS, BbINOMHEHME KOMaHabl
NnoATBepXaaeTcs KpacHbIM CBETOAMOA0M, PACMONOXEHHbIM Ha KHOMKE;

+ KHorku ceporo LBeTa npegHasHadYeHHbIX AN HaBUrauum No MEHI0 1 U3MEHEHWUS NapameTpoB
onoka;

* KHomku «+», «—» - yBenuyeHme/yMmeHbLLEeHne 3Ha4YeHnsa napameTpa unm nepebopa cnuc-
KOB 3Ha4YeHU napameTpos.;

*  KHOMNKM «<», «>» - NepeKnioyeHne Mexay ansrepHaTMBHbIMW NONSIMU NapameTpa n
HaBurauug rno « MeHo»;

+ KHonka «BBopa» - noaTBEpXAEeHVE 3HAYeHNs napameTpa u nepexog K cnegyroLiemy
napameTpy no BETKE MEHIO;

* KHonka «Esc» -0oTMeHa HOBOro BBEAEHHOIO 3Ha4YeHNs napameTpa u Bo3Bparta K
NpexXHemMy 3Ha4YeHuio;

» KHonka «MeHro» - CBETNO-Ceporo LBeTa cnyxut ans sbizoa'® «MeHio» BY 1 nepekntoyeHms
TekyLero pexxuma paboTebl 6noka, Ha Hel e pacnonoXxeHol csetoguoabl PY (cuHnin) u AY (3ené-
HbI) ANS UHAWKaUMM PEXUMOB TeKyLLero paboyero pexumma;

Moopo6HO HasHadyeHue KHOMOK yrpaBrneHus U CoobLUeHNs Ha MHOUKaTope onucaHbl B Nocrneayo-
LUMX pasgenax HacTosLWwero pykoBoAcTBa.

2.10.1.1.KoHcTpyKUMA moayna o6orpesa anAa «Ex» ncnosiHeHuAa 610KoB

Cuctema nogorpeBa 6rnokoB «'vapoMaTtuk» peanusoBaHa C NMPUMEHEHWEM caMoperynupy-

toLLierocs rpetowero kabens. [JaHHbIN TUN rperowwmnx kabenen MMeeT NepeMeHHY MOLLHOCTb, BblAENSEMYIO

Hapy>kHoW obonoykon kabens. Ta MOLHOCTb CUITbHO OTNMYAETCS , B 3aBUCUMOCTU OT OKpYy)KatloLwen Tem-

nepaTypbl, 4TO NO3BONSET ONTUMM3NPOBATL TEMNONEPEHOC ¢ kabens Ha Kopnyc 6noka, B 3aBUCMMOCTU OT
Temneparypbl OKpy>atoLLLero Bo3ayxa.

KoHCTpykuMs moayns nogorpeea nnsi kopnyca
«Tunopasmepa 1» (ans 6rnokos MoLHOCTbO 40 1,5kBT
BKIOYMTENbHO) M ONs Koprnyca «Tunopasmepa 2 U
3» (ansa 6rnokoB MOLWHOCTLIO OT 2,2kBT) pasnuyatotces.
B nepsBom cny4ae peyb MOET O BHELWHEM moayne no-
Aorpesa, pasmMelleHHOM Ha TbifIbHOW CTOPOHe Koprnyca
Gnoka. Bo BTOpoM crniy4yae OH BCTPOEH BHYTPWU Kopny-
ca bnoka.

2.10.1.2.KoHCTPYKLUMA moaynAa oborpesa AnaA
Kopnyca «tunopasmepa 1» (anAa 6510KoB

MOLYHOCTbIO A0 1,5KBT BKN1IOUMTENBHO)

Kabenb npuMeHsieMblil B KOHCTPYKLUUN MMEET MOBbl-
LWEHHYI0 HaAEeXHOCTb NMPOTMB B3pbiBa U MapKMpoOBaH
obo3HaveHnem «ExellT5». OanH KoHew, kabenst Harny-
X0 3arfyweH C NpUMEHEeHUEM CreurepmMeTMka U KoH-
LeBoOW 3arnyLwkn. Bropon koHew, kabens npu MoHTaxe,
no MecCTy, pa3genbiBaeTcsi C NOMOLLbIO NpuraraemMoro
B KOMMMNEKTE MOCTaBKM Oroka « MOHTaXXHOrO KOMIIEek-
Ta» B KOTOPbIN BXOOAT:

. «LWTaHbI»20 Ons KOHUEBOW pasfenkn Ka-
bens

. repMeTuK Ans 3anueky B LUTaHbI

. KOMMMEKT KOHLEBbIX HaKOHEYHUKOB U

rpaduyeckasi UHCTPYKLUS.

Teno kabensa nmeeTt HaOEXHbIA TEMNIOBOW KOHTAKT C
Kopnycom 6roka u 3akpbiTO 3aliMTHbIM 3KpPaHOM M3
Hep>KaBetoLLen CTanu TOMNLWMNHON 2MM.

MutaHne moayns oborpeBa OCyLECTBMASIETCA MO MOH-
TaXXHOMY KOHLY2! rpetowiero kabens, KOTopbli MMeeT

19 Bxon 1 Bbixof B «MeHio» npubopa BO3MOXHbI TONbKO 13 coctosiHua CTOMM. Ona pexuma «4Y no 4..20 mA» 13 co-
ctosiHna PABOTA Bxog Npon3BoANTCS C MOMOLLIbIO OAHOBPEMEHHOTO yaepXaHust kKH. «MeHto» + «CTon»

0« lTaHb» ofeBaloTCA Ha npenBapuTesibHO pa3,u,enaHHb||7| Kabenb HenocpencTBeHHO nepen MOHTaXXoM 1 Ha pu-
CyYHKe He nokKa3aHbl

21 MOHTa>XKHbI KOHeL, kKabena Ha PUCYHKE NoKasaH B TPaHCMOPTHOM MOJSIOXEHUN
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anvuy ot 0,8m go 1,0m.

, N0 cxeme «1+N+PE» HanpsbkeHnem 220B. B uenu nutaHua HeobxogmMmo yctaHoBuTb Al Ha Tok
4A, c xapakTepucTukon cpabatbiBaHusa D a Tak ke CUrHanbHylo namny, BKNHOYEHHYI0 NapanfiefnibHO rpeto-
wemy kabento.

2.10.1.3.KoHCTpYyKUMA MoaynAa o6orpesBa AsA Kopryca «Turnopasmepa 2
1 3» (ANA 6,1T0KOB MOWHOCTbIO OT 2,2KBT)

T.K. «TNopasmep kopnyca 2 1 3» UMEET 3HaUMTENbHO GonbLN pesepB CBOOOAHOIO NPOCTPaHCTBA
BHYTPM B3pbIBOHENPOHMLI@EMOM 000MOYKKM, TO AN HUX yaanocb BCTPOUTb MOAyNb oborpeBa BHYyTpWU KOp-
nyca 6noka BMecTe CO BCTPOEHHbIM TEpMOpene, KOTOPOe BKIOYAET U OTKMOYAET 3TOT MOAYIb NPy CMEHe
Ce30HOB. Tak e BNoK MMeeT BCTPOEHHbIN MHONKATOP NUTaHMA Moaynst oborpesa, HE3aBMCUMbIA OT OCHOB-
Horo nutaHua 6noka. NMutaHne mogynst oborpeBa OCYLIECTBAETCS OTAENbHbIM 3X XUMNbHbIM Kabenem ce-
yeHnem xun He bonee 2,5 mmM2 no cxeme «1+N+PE» HanpsbkeHnem 220B. B uenu nutaHna Heobxoammo
yctaHoBuTb Al Ha TOK 4A, ¢ xapakTepuctukon cpabatbiBanns D. MNMogeoa nutaHua mogynst oborpesa ocy-
LecTBNAeTCS Yepes oTAeNbHbIM CanbHUKOBLIN BBOA.
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2.10.2.KoHCTpyKLUMA Onoka ynpaBrneH1A B 06LWenpoOMbILLUSIEHHOM MCMONMHEHUU

O6LLenpoOMbILLIIEHHOE UCMNOSIHEHNE BbLINOMHEHO B BUAE MOHOOGMNOKa (COEAMHEHHBLIX MACTUKOBBLIMM
BMHTaMW KPbILKM WU HWKHEN YacTn kopnyca). Kopnyc 6rnoka BbIMOMHEH U3 yAapOnNpOYHOro TEPMOCTOMKOIO
nnactuka. HuxkHas YacTb Kopryca ycTaHOBeHa Ha antoMUHUEBOM paguaTtope oxnaxaeHus. o 6okam pa-
anatopa 3akpensieHbl HeCbeMHbIe YIrOoNiKU, Ha KOTOPbIX PacrnofioXeHbl KpenexHble oTBepcTus brnoka.

Ha npaBoi cTopoHe kopnyca pasmelleH WUNbAUK C yKasaHuem Tuna u ucnonHeHus BY, aaton ero
BbIMycKa, 3aBOACKMM CEPUNHBIM HOMEPOM, 3HaKOM cepTudukaumm. Ha npason ©GOKOBOM MOBEPXHOCTU pa-
avaTtopa pacnonoXeH BUHT 3a3emrieHnsa. OxnaxaeHue kopnyca obecneynmBaeTca eCTeCTBEHHOW LMPKYns-
umen Bosgyxa Ans UCNOMHEHUA NO MOLLHOCTY He Bbiwe 2,2 kKBT. bonee MoLLHbIE NCNOMHEHNS OCHALLATCA
BEHTUMNATOPAMN OXNaXOEHUS, KOTOpble YCTaHOBMEHbI HA HKHEN BOKOBOW MOBEPXHOCTM pagmnartopa.

Ha HmxHeln BOKOBOW MOBEPXHOCTU KOpMyca pacrnofoXeHbl NAacTUKOBbIE CallbHUKOBLIE BBOAbI C pe-
3MHOBbIMMW YMIIOTHEHUSIMIA.

BHewHunn Bng obwenpom ucnonHeHusa BY npencraeneH Ha pucyHke 3. MabapuTHble U YCTaHOBOYHbIE
pa3mepbl BY npeacrtaeneHbl B «[MpunoxeHun 7.2» k P92,

O6wwenpombilwneHHas Bepcust BY nmeeT HagéxHyo NNEHOYHY NaHenb ynpaBneHns Co BCTPOEHHOM
knasmaTypow (cM. PucyHok 4)

2.10.3.MHankaumnn

Mpo3payHble OKHa NaHenu 3alumLLalT 4X CTPOYHLIN AUCNNenZs n cBeToAMOAHbIE CUTHANN3aTopbI.
Ha naHenu pacnonoxeHsl 5 cBETOAMOAHBIX CUrHANN3aTOPOB:
* curHanuaaTopsbl Myck n Cton: 06beAnHEHBI C OQHOMMEHHBIMW U NOKa3bIBaKOT COCTOSAHME MpoLiec-
ca 0o31poBaHus
* curHanusatop lNyck MMeeT 3eneHbln LBET CBEYEHMS M 3aropaeTcd Npu 3anycke npowecca
[031poBaHus;
L]
* curHanusatop Cton MMeeT KpacHbIA LBET CBEYEHUS MU 3aropaeTcs NpuM OCTaHOBIIEHHOM
[031MpoBaHUN;
* curHanusaTtop CtaTyc MMeeT NepeMeHHbI LIBET CBEYEHUS U curHanuaupyet ob obuien coctos-
Hun npubopa:
*  HenpepbiBHbIA KPACHbIN LUBET CBeYEHUd - cpaboTana 3awuThl YacTOTHOro npeobpasoBa-
Tens oT neperpyskyu Unv BO3HWKNN UHbIE HEUCMPABHOCTU U COCTOSIHUA, MPEnAaTCTBYOLME HOpP-
MansHon pabote bBY;
*  HenpepbIBHbINZ* XKENTO-3eNEHbIN LIBET CBEYEHMUS - NPMOOP HaxoauTcs B paboTocnocob-
HOM COCTOSIHUMU;
* curHanusaTop PY - curHanuaupyet o ToM, YTo BY HaxoguTcs B pexume PY (YnpasneHue ¢ naHe-
nn);
* curHanusatop UH - B faHHOM Bepcum 1O He ncnonbayeTcs.

22 MPUNOXXEHWE 7.2: TabapuTHO-NpUcoeaHUTENbHbIE pa3Mepbl «mapoMaTmk-102» 06LEenPOMbILLSIEHHOro UC-
NnonHeHunA (BUA cnepenm)

23 B 3aBMCUMOCTM OT UCMONHEHUA BY gucnneii MoXeT 6bITb BbINoHEH No TexHosorum OLED (6enble unu xéntble
3HaKu Ha YépHom choHe) unm no TexHonorun LCD (PKKW), 4é€pHble 3Hakn Ha xenTo-3eneHoM ooHe NoOCBETKN

24 B pexxume «[1Y» ¢ ynpaBneHnem no RS-485 nHoukatop «CtaTyc» NOMUrMBaET C BbICOKOW 4acTOTON
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PucyHok 3 — BHewHun Bua obwenpombiwnenHHoro ucnonHexsms bY T’MAPOMATUK-102

2.10.4.KnaBunaTtypa

KnasuaTypa cocTtouT u3 3x nonemn KHOmMokx.
Mong pasgeneHbl LBETOM U (PYHKLUMOHANbHOCTLIO:
* [MpaBoe none knaBuaTypbl COOEPXKUT 2 KHOMKW N CITYXXUT AN 3anycka n ocTaHoBa A403UPOBaHMUS:
» KHonka MYCK -nmeeT 3eneHbivi LUBET M CAY>XUT A58 3anycka A03MPOBaHUS, BbINOMHEHNE KO-
MaHabl MOATBEPKAAETCA 3eMNeHbIM CBETOAMOAOM, PACNONOXKEHHbIM Ha KHOMKE;
» KHonka CTOI1 -umeeT KpacCHbIN LUBET 1 CRYXUT ANs OCTAaHOBA L03UPOBAHNS, BbIMONTHEHNE KO-
MaHabl MOATBEPXKOAETCA KpaCHbIM CBETOANOA0M, PacnONOXeHHbIM Ha KHOTKE;
* LleHTpanbHoOe none KnaBuaTypbl COAEPXKUT 6 KHOMOK Ceporo LBeTa npegHasHavyeHHbIX ANa HaBu -
raumm no MeH N U3MEHEeHUsA napameTpoB 6Moka;
* KHoMKu «+», «—» - yBenuyeHme/yMeHbLLEHNE 3Ha4YeHNs NnapameTpa unm nepebopa cnmckos
3Ha4YeHW NapamMeTpoB;
o KHOMKM «<», «>» - NepeknoyeHme Mexay ansrepHaTuBHbIMU NONAMU NapamMeTpa 1 HaBura-
LMS NO MEHIO;
* KHonka «BBoa» - nogTBepxaeHue 3HavdeHs napameTpa 1 nepexop K crneayroLiemMy napamert-
py Mo BETKE MEHIO;
* KHonka «Esc» -oTMeHa HOBOro BBeJeHHOro 3Ha4YeHUs napameTpa 1 Bo3sparta K npexxHeMy
3HaYeHuIo;
+ JleBoe none KnaBMaTypbl COOEPXKUT 4 KHOMNKN CUHEro LBETa U ABNAETCS BCNOMOraTenbHbIM:
* KHonku PY n 1Y - ans GbICTpOro nepeknioyeHms pexumon2s PY n 1Y;
NnoukaTtop «PY» (3eneHbin), cBETUTCA B pexnmMe ynpasneHus PY («YnpasneHue ¢ naHenm»);
* KHonka «F1» - cnyxuT ans BbizoBa2s «MeHto» BY.
MoppobHee paboTa ¢ knaBmaTypon 1 COOBLLEHNA Ha MHOUKATOPEe ONMcaHbl B NOCNeayLWwmX pasae-
nax HacTosILLEero pykoBOACTBA.

25 KHOMKW aKTUBUPYIOTCA B MEHI0 HacTpoek BY

26 Bxopg 1 Bbixod B «MeHto» npubopa BO3MOXHbI TONbko U3 coctosiHua CTOIM. na pexuma «Y no 4..20 mA» 13 co-
ctosHua PABOTA Bxof Npou3BOAMTCS C MOMOLLbIO OAHOBPEMEHHOIO HaXaTusi U yaepxanust 2x kH. «<F1» + «Cton»
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4X CTPOYHBIA U OVCTIIEen )
B 8aBuenmocT OT UCMOJIHe-
[NoraiueH- cocTosHve HUSi 6J10Ka BbINOJHEH MO TEX-
«HET NTaHUS NN HENC- BNOK yNpasneMns A03NPOBOYHBIM HACOCOM Honorum XKKW nnn OLED:
NpaBHOCTb BY »; KKV -4epHbie crmMBOSbI Ha
«?KenTo-3eneHbliin»- Co- XKENTO-3e/1eHOM (POHE
CTOsHNE «Hopma»; OLED -xéntble nnn 6enble
«KpacCHbIIn»-COCTOSIHE CUMBOJIbI Ha YEPHOM MoJie.
«ABapus»
Momurmsaet B pex. Y
no RS-485

p
VHpukaTtop «CTtatyc»

WHovkaTtop «pét
HO3POBAHNE»,
LIBET 36N1EHbIN

Vs

KH. «F1» -«MeHto»

Honkatop «[JO-
SPOBAHIE ocTa-
HOBEHO>, LIBET
«KpaCHbI»

Bxoa v Bbixoq, B «MeH»
npubopa TOMbKO N3 CO-
ctosHmsa CTOT.
[na pexumva Y |, n3
cocTosiHua PABOTA
BXO/, C MOMOLLIbIO OHO-
BPEMEHHOrro HaxkaTisi A
yOepXXaHusa 2X KH. «F1»
+ «CT1on»

[pynna ameMeHToB ynpasne-
HUST 01s1 BbICTPOro MEepeEKTo-
YeHuns pexxumos PY 1 1Y
VHankaTtop «PY» (3eneHbiin),
CBETUTCH B PeXMME ynpasie-
HUa PY («YnpaBneHve ¢ naHe-

nn»)

[pynna KH. HaBuraumm no «MeHro»
«#», «—=» - YBENINYEHNE/YMEHDBLLIEHNE 3HAYEHVIS
napameTpa uin nepebopa CrmcKoB 3HAYEHNI;
«K» | «>» - [TEPEKIIOYEHIE MEXY aSlbTepHaTUB-
HbIMW NONAMK MapaMeTpa 1 HaB-4 MNo <<MerO>>§
«BBOA» - NMOATBEPXXOEHME 3HAYeHa napamMeTpa
1 nepexop, K creayroLLemy napameTpy

«Esc» -OTMeHa BBeJeHHOro 3Ha4YeH1s

\

PucyHok 4 — NaHenb ynpasneHnsa obLienpombliuneHHoro ucnonHenms bY MMAPOMATUK-102

2.10.5.BHyTpeHHee yCTPOUCTBO

BHyTpu kopnyca (cm. PucyHok 5) TMOPOMATWK-102 pacnonoxeHbl curosas nnata, nnata Muk-
porpoueccopa, nnarta Moayns NaHenu yrnpasneHus.

Ha cunoBou nnate pasMmeLleHbl:

1. TIpyXuHHBIA KNEMMHUK Lenen nutaHnsa 380B, uenen anekTpoasuratens 403MPOBOYHOrO arpe-

rata, u uenen 3awmTHoro 3asemneHunst PE

[MpYyXXMHHBIN KNEMMHWK CUrHarbHbIX Lienewn
Me3oHWH nnaTbl Nnpoueccopa

CurHanbHble pene

Pasbem wnenda nnatol «NaHenu ynpaBrieHus»
Pa3sbem nHTepdenca nporpammaTopa

Nogakrwdh

ymonqal-wuo «ON», 4TO COOTBETCTBYET TOMY, YTO TEPMUHATOP NOAKIOYEH)

SMD mukponepekntoyatens TepmuHaTopa RS-485 (cnpaBa OT CUNIOBOro KnemMMmHWKa, No

8. Ortcek GaTtapeiiku TaiMepa peanbHOro BpeMeHu (baTapes ycTaHaBnMBaeTCcs B 3aBUCMMOCTM OT

cocTaBa (hyHKUMOHaneHOCTH Brioka)
9. [lMnaBkui NpegoxpaHUTESNb B rHe3ne
10. Cunosble KoHOeHcaTopbI
11. KneMMHVK BEHTUNATOPOB OXNaXK4eHWs
12. Knuncel kpenneHus nnat

Ha naHenu ynpaBneHus pa3mMeLleHbl:

13. Qucnnen

14. PasbeM Lwwnenda nneHoYHon kKnasmnaTtypsbl
15. Wnend naHenu ynpasrneHus (HECbLEMHbIN)
16. MNnaTta gucnnes n NHOMKaTopoB
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Puc. 5 - BHyTpeHee ycTpOMCTBO 06OLEeNnpPOMbILWIIEHHOro ucnonHeHma MNagpomatuk-102 (npw-
Mep 4518 UCNOMHEHMS MOLLHOCTL OT 5,5 KBT 1 Bbiwe)

Puc. 6 BHyTpeHHee yCcTpOMCTBO B3pbIBO6E30NacHOro UCMNoOsIHe-
Husa M'mapomatuk-102 TMnopasmep kopnyca 1

2.10.6.KpenneHue nnat B Kopnyce 6noka

KpenneHne me3oHuHa nnatbl npoueccopa (u nna-
Tbl MaHenu ynpasneHust B oOLlenpom Bepcumn)
pracd S OCYLLECTBMSIETCS Ha HEWNOHOBbLIX Knuncax (no-
‘ 3numa 12 Ha PucyHke 5).
[na wnx 3ameHbl HeobxogMmo Mo oyepeau
CcXaTb NMUHLETOM YCUKM KITUMC U NOTSHYTb naTty
HEMHOrO BBEpPX.
KpenneHne nnatbl NaHenun ynpasBneHna BO
B3pbIBOOE30NACHOM BEPCUMM OCYLLECTBIISETCSA
NPWXUMHBIM KOIbLOM C Hapy>XHON pe3bbo.
[nsa ero cHATUS MoXeT noTtpeboBaTbCcAa cne-
LocHacTKa.
Cwunosble nnaTtbl 3aKpensieHbl Ha CUOBbIX MOy-
NPOBOAHMKOBBLIX MoAynsix. [na ux sameHbl Heob-
XOOUMO CHayana CHATb ME30OHWH nnaTbl NPoLEecco-
pa, a 3aTemM OTBEPHYTb BUHTbI KpenneHust nonynpo-
BOAHMKOBBLIX Moaynen. Coopka ocyliecteBnsaetcda B 06-
paTtHOM nopsgke. [lepen ycTtaHOBKOW CUMOBOW nMnatbl
CTapylo TEnnonpoBOAHYIO NacTy crnegyeT yaanutb candert-
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KOW, a 3aTeM HaHeCTu HoBYH0?'.

/.
4 //,.f/

Puc. 7 BHyTpeHHee yCTPOMCTBO B3pbiBoOe3onacHoro umcnonHeHwma Mrmapomartmnk-102 tuno-
pa3mep Kopnyca 2

2.10.7.CunoBblie n curHanbHble uenu bY

PacnonoxeHune knemmHbix 6nokoB Ha cunoBon nnaTte BY n HasHadyeHne kabernbHbIX BBO-
noB npeactaeneHo Ha NPUNOXEHUU 6.2.

Bce curHanbHble uenn Oroka BbiBEAEHbI HA OTAENbHbIA ABYXPAOHbLIM KNEMMHUK X1 ¢ npy-
XMHHbIMK KOHTakTamn. B Tabnuue 4 onucaHo HasHadeHue knemm X1. Bce curHanbHble uenm
HagEeXHO W30NMPOBaHbl OT CUIOBbLIX Lienen Gnoka ynpaBneHWs C NOMOLLbIO ONTPOHOB, pene u
TpaHCcOopMaTopOB C U30NMPOBAHHBIMU CEKLMAMM OOMOTOK M MMEKT HanpsXXeHus npobosi n3o-
naunn He meHee 1500B.

CurHanbHble uenu o6pasytoT Ha HECKOSTbKO M30NMPOBaHHbLIX Fpynnm.

Ecnn gns nutaHms aTnx rpynn MCnonb3oBaTb OOWH, TO OHM OMNATb OKaXyTCS rasibBaHN4ECKM
CBSA3aHbl M Ha 3TO HY)XHO obpalLaTb BHUMaHWE NpU NPOEKTUPOBAHNUN.

[na 6onee NOMHOroO NOHUMAHUA CTPYKTYPbl U CXEMOTEXHUKM BXOAOB U BbixoaoB BY,
pekomeHayetcs o3HakomuTca ¢ «MPUJTOXXKEHUE 5: CtpykTypa BHYTpeHHUX ueneun MNvapoma-
TNK-102».

27 TennonpoBogHan nacta KIMT-8
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Tabnuuya 4: KnemmHuk X1 - yenel ynpaesieHusi u cuzHaausayuu
Knem Ha3BaHue PyHKUMA OnucaHue
Ma
BcTpoeHHbi NIM24B curHanbHbixX Lenen (raibBaHN4eckn 30nMpoBaHHbIN)
A1 O6wwun 24B Mutanmne NCTOYHUK NUTaHmMA nmeeTt
OOMONHNTESNbHbIX HanpAXxeHue 24, n
A2 O6uwmin 24B naTuvKkoB. BoabyxaeHune | BbICOKOBONBTHYIO
A3 OGLIJ,VIVI 24B TOKa, B LUenAxX TOKOBOro rasibBaHN4eCcKyto
BbIxo4a v (Unn) N30NALMIO OT BHYTPEHHUX
Ad O6wwMit 24B TOKOBOTO BXOAA. uenen bY.
MNMntanunm ueneun V|30}'IF|LI,VIFI paccynTaHa Ha
B1 +24B kaHan 1.1 OVNCKPETHbIX BXOO0B. HanpAXeHne He H1Xe
15008B.
B2 +24B kanan 1.2 UM nutaeTt ranbBaHN4YecKu
n30JIMpoBaHHbIE NOPThI
B3 +24B kanan 2.1 BBOJA-BblBOAA 6510Ka, Ero
B4 +24B KaHan 2.2 MO>XHO MUCMNOJ1b30BaTb ON1A
BO36Yy>XOeHMA ToKa B
CUrHanbHbIX Lenax n 6noka
ynpasfieHmA (OUCKPETHbIE
M TOKOBbIe BXO4bl U
BbIxoabl 6n10ka). Tak e OH
MOXEeT NMUTAaTb
MasIOMOLLHbIe OaTYUKK
nogkrsito4aemble K 6510Ky.
Bxogpbl uenen ynpaBneHna n KOHTPONA (raibBaHNYeCKN N30MPOBaHHbIE)
A5 Bx.ananor. 0-20mMA TokoBblii Bxog 0-20MA, onAa ManbBaHN4YEeCKN N30NMPOBAHHbIN
Bx.A1 noaknoYeHns curqana 4-20 aHanoroBbli BXo4 ONA Hagex-
MA, ANnA ynpaBJieHue noaa- Horo [1Y nopgayeri Hacoca OT
Yyen Hacoca unv chopmmupo- BHELUHero KoHTponnepa.
BaHuMA yCcTaBKM perynAaTtopa | [lpu ucnons3oBaHum Bxoga ans
npu paboTte ¢ patyunkom OC cbopa nH. ¢ gaTynMKoB v nepe-
nadn eé no Modbus, namepse -
Mbii Anana3oH ToKoB 0-20MA
A6 Bx.aHanor. 0-20mMA TokoBbii Bxog, 0-20MA, onAa 3awuTa OT neperpysku Ha Bbl-
Bx.A2 NoJKMIOYEHNA AaTyMKa AaB- | xope No oaBfieHuto Ha Bblbpoce
NneHUA Ha BbiXode Hacoca (C | Hacoca, a Tak e aBToMmaTuye-
BbIXoaoM 4-20 MA) cKaf Koppekuua 0o3unpoBaHumA
Npu U3MEHEHNAX OaBNeHNA Ha
BbIXoge.
lMpu ncnonb3oBaHny Bxoaa Ans
cbopa uHE. ¢ aTynMKoB v nepe-
naqun eé no Modbus, namepse -
Mbi¥ Anana3oH TokoB 0-20MA
A7 Bx.ananor. 0-20mMA TokoBbi Bxog, 0-20MA, oA BoaMo>xHO aBTOMaTmn4eckoe oT-
Bx.A3 NOAKMIOYEHNA AaTyuKa us- KNoYeHMe Hacoca no 3agaHHoMY
MepuTenA YPOBHA peareHTa YPOBHIO peareHTa.
(c Bbixooom 4-20 mA), B 6ake | [Tpu ucrnonb3oBaHum Bxoaa Ans
Ha BXxoAe Hacoca cbopa uHE. ¢ 4aTyMKoB v nepe-
faum eé no Modbus, namepse -
Mbivi gnana3oH TokoB 0-20MA
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Tabnuuya 4: KnemmHuk X1 - yenel ynpaesieHusi u cuzHaausayuu
Knem Ha3BaHue PyHKUMA OnucaHue
ma
A8 Bx.ananor. 0-20MA TokoBbiri Bxog 0-20MA, anAa MoxeT 6bITb MPOYUTaH Nno
Bx.A4 nogkntoveHna patumka OC (c | RS-485 HapaBHe ¢ gpyryumm nop-
BbIxogoM 4-20 MA), npu pabo- Tamu.
Te 6n1okKa no anropuTmy «pe- | [lpu ncrnonb3osaHnm Bxoaa A/iA
rynAatopa» cbopa uHE. ¢ aTynMKoB v nepe-
naqun eé no Modbus, namepse -
Mbl¥i ananas3oH Tokos 0-20MA
B5 Bx.O1 «[MYCK» Bxon 1Y, komaHpa OTK KOMaHapbl ynpasneHuna
«[MYCK» un «CTOIM» «C MoaxBaToM», min
[031poBaHuA, anA anuTenbHocTb 50 Mmc.
ynpasfieHMA BO3MOXXHO Llenb ynpasneHumAa
B6 Bx.[02 «CTOIM» NCNONb30BaHUE CYXUX 3aMblkaeTcA Ha «O6Lwmnn
KOHTaKTOB W1 BbIXOL, OVUCKPETHbIX BXO40B»
Tnna OK, KoHTponnepa X1:B11. Ona Bo36yxxaenA
ynpasfieHA UM KHOMOK | curHana B uenb
BHELLHero rnocrta ynpasneHma Heobxoammo
ynpasneHuA. BKJIHOYNTb BCTPOEHHbIN 1N
BHewwHun UMM 24B
B7 Bx.O3 P< OKM (Pmin) Bxogbl onA curHanos ot
OKM, ona 3awmThbl
B8 BX.,D,4 P>3KM (Pmax) HacocCa VIUFI/I,D.pOCI/ICTeMbI
OT aBapUMNHOro
60NbLWOro UM HU3KOro
naBneHuaA
B9 Bx.5 Wwmn. Bxop, MHorodyHKuMoHanbHbin | NogpobHee o ero
BXOn, MCNosb30BaHMK B pasferne
«[porpammpoBaHune
napamMeTpoB» U B
MpunoxeHun 2, napameTp
«/IMAynbCHbIN BXOA4»
B10 Bx.[06 Bxop noaTeBep>xaeHunA WcnonbayeTcAa onA
3anycka 0o3upoBaHuA CUHXPOHM3aLMKM 3anycka
[031POBaHuA € paboTomn
OPYroro TeXHON0rM4eckoro
obopynoBaHuA
B11 Bx.O07 OXI1 Bxopn patymka 4acTtoTbl PeKOMeHAveICH mcnonb3oBartb
XO[0B MAyHXepa (ecnm BUPTYanbHbIN AATYMK XOAOB
MCMONb3YETCA BHELIHMWIA nayH>Xepa BCTPOEHHbIn B BY
AAaTyYMK 4acTOTbl XO40B)
B12 O6bwwi Bx. O1-0O7 O6buwan knemma Bcex [onyckaeTcA 06beAnHATb
OVUCKPETHbIX BXOL40B C uenAmMu cpasy
HECKOJIbKUX BXOOHbIX
DAaTyYMKOB, a TakK Xe C
«0OLLUMM>» NN
«MSIKOCOBbIMM>» KNEMMaMM
I 6noka.
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Tabnuuya 4: KnemmHuk X1 - yenel ynpaesieHusi u cuzHaausayuu

Knem
Ma

Ha3BaHue

DyHKUUA

OnucaHue

Bbixoabl Lenen curHanmn3aumm

A9

Pene 2 HPK2.1

MHorooyHKUMOHanbHoe
pene (Pene 2)

A10

Pene 2 HPK2.2

MoopobHee o0 ero
MCnonb30BaHUN B pasgene
«[TporpammpoBaHue
napameTpoB» U B
MpunoxxeHun 2, napameTp
«Pene 2»

A11

Pene 1 HPK1.1

MHorogyHKunoHanbHoe
pene (Pene 1)

A12

Pene 1 HPK1.2

MogpobHee o ero
NCNonb30BaHUM B pasfgene
«[MporpammpoBaHune
napameTpoB» N B
[MpunoxeHuu 2, napameTp
«Pene 3[»

A13

Asapusa Pene 3 K3

Pene aBapua (Pene 3),
ANA OUCKPETHOro

Al14

Asapua Pene 3 H3K3

KOHTPONA NUTaHNA
6/10Ka 1 ero cocToAHUA

A15

ABapua Pene 3 HPK3

CpabaTtbiBaeT cpasy nocne
nogayv nuTaHmA Ha 610K,
pasmMblkaeTcaA npu
nponagaHnum NUTaHuA,
aBapun BY nnn 3, n npu
APYrmx HemcnpaBHOCTAX,
aBapurHO NpepbIBAKOLLMX
npouecc [o3MpoBaHnA

B13

-1 (4-20mA) / Bbixop,

MHOropyHKUNOHaNbHbIN
TOKOBbIN BbIXO4

B14

+| (4-20mA) / Bbixopq,

MoppobHee o ero
NCNoNb30BaHUM B paspene
«[TporpammpoBaHue
napameTpoB» U B
Mpuno>xeHumn 2, napameTp
«Bbixon, 4-20mMA ».
TOKOBbIV BbIXO[,
naccMBHOro Tuna v oA
BO36Yy>XOeHnA curHana B
TOKOBOM neTne
HEeobX0AMMO BKHOYUTD,
nocnenoBaTesibHO C
TOKOBbIM BbIXOAOM,
BHELUHNN NN BCTPOEHHbIN
B 6510k UM 24B.

Mopt RS-485

A16

RS-485 nuHua A

JInHna A nopta RS-485

MopT RS-485 ranbBaHn4ecku
N30NMPOBaH N He TpebyeT BHeLU-

B15

RS-485 GND

OKpaH nopTta

Hero nUTaHuA, Ha nnarte ycTa-
HoBneH TEPMUHATOP MNMOPTA,

B16

RS-485 nuHua B

JInHnAa B nopta RS-485

KOTOpbI MOXXHO 3aeCTBO-
BaTb C NOMOLLbIO MUKponepe-
Kno4yaTens
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2.10.8.AnropuTmbl 1 pexumbl pabotbl BY

2.10.8.1.0cHOBHbIEe anropuTMbl paboTbl 6noka

Hanunume HecKkonbkux BCTPOEHHbIX anropuTMOB paboThbl CyLLECTBEHHO paclumpsieT obnactb
npuMeHeHns GrnoKOB, CHMXXAET BEPOSATHOCTb OLIMOOK Npu CO3a4aHMM CUCTEM YMNpaBrieHusl, COKpa-
LLLaeT BpeMS NPOEKTUPOBAHUS U 3HAYUTENBHO MOBbLILLAET MOHTAXHYHO rOTOBHOCTb BY.

Bbibop anroputma paboTbl 6noka NpomnsBoguTcsa Npy HacTpownke Grioka.

B 6nok BCTpoeHbl criegytoumne anroputmel paboThl:

* [osaTtop npeuusMoHHbIN —NoaaepKaHue 3aaHHOM nojayM Hacoca (3agaHue no-
Aaum no 4..20 mA, RS—-485 nnu ¢ naHenn npnbopa);

* NUA-perynatop ¢ OC —[1NO-perynupoBaHue nogadm Hacoca ¢ OC oT gatyuka pe-
rynupyemMoro napametpa no tokoson netne 4..20 MA (3agaHue yctaBku no 4..20 mA, RS-
485 wnu ¢ naHenu npubopa);

*  MnM-perynaTtop?® ¢ OC —mHoronosuumoHHoe (MI) perynupoBaHne nogayum Hacoca C
OC ot gatumka no TokoBoun netne 4..20 mMA (3agaHue yctasku no 4..20 mA, RS—485 vnn ¢
naHenu npuéopa);

* [osaTop nponopuvoHanbHbIU peanbHoro Bpemenu (AMNMPB) —perynuposaHue no-
Aayn Hacoca NponopUMOHanbHO U CUHXPOHHO aHanoroBomMy (4..20 MA) curHany pacxogo-
Mepa WM YacTtoTe UMMYNbCHOro curHana pacxogomepa (KoadduuUMEeHT nponopLmnoHarb-
HOCTW Ha3HayaeTcs ¢ NaHenu npubopa unu no BxogHomy curHany 4..20 mA)

2.10.8.1.1.[lo3aTop NpeUn3nOHHbIN

[do3unpoBaHue ([Jo3aTop NPeUn3NOHHbIN) —3TO Hambosee 4acTo U LUMPOKO MUCMNOSNb3yeMbli
anroputm pabotbl BY. Ero npumeHeHne no3BonsgeT A40CTMYb BbICOKOM TOMHOCTM A03UPOBaHNA pea-
reHta 6e3 ucnonb3oBaHUA KakKux-imbo HaBeCHbIX AAaTYNKOB obpaTHOWM cBA3U. KOHTpornb 3a
4acTOTOW XOAOB MNIIyHXepa ocyliecTBnaetca bnarogaps BCTPOEHHOMY B OOk «supmyasibHOMY
OamyuKy x0008 rnyHxepa». Tak e 3TOT anropuTM UCNOSb3yeTCs B Ka4ecTBe BCNOMOraTenbHOro
6noka BceMu ocTtanbHbiMK anroputmamu pabotel BY. B ocHoBe anroputma nexuTt maremaTtude-
cKkas Mofenb Hacoca, y4uTblBaloLask OCHOBHbIE MpOTEKalLlWwme B HEM rmapoMexaHuyeckme npo-
Lecchl. TOYHOCTb 4O3UPOBAHUSA 3aBUCUT NPaBUIIbHOCTY BBEAEHHbIX KO3 dULMEeHTOB?® kanubpos-
KM Hacoca 1 napameTpoB rmgpocucTemsl. Npyn HeO6GXO0ANMOCTH, U B COOTBETCTBUM C BBEOAEHHBIMU
HacTporkam BY, aToT anroputm crnocobeH yy4uTbiBaTb COCTOSIHWME Pa3fiMyHbIX BCMOMOraTesibHbIX
AatynkoB. Hanpumep, gatymk gasneHnsa Ha Bbibpoce Hacoca, OKM npeBbIleHns U NOHWXKEHNS
AaBneHns, 0aT4YMKN YPOBHA U T.A.

OpHoBpemeHHO BY MoxeT BbICTynaTb B KavyecTBe MHGOpMaLMOHHOro xaba. K HeMy MOXHO
NOAKMIOYNTL AONOSTHUTENbHbIE AATYMKN C TOKOBbIM BbIXO4oM 4..20 MA, B Konnyectee 40 3X LUTYK.
Bcio nHdopmaumio o npouecce A03MPOBAHUA U NOOKITHOYMEHHbIX JaTynMKax MOXHO nepegaBaTbh B
cuctemy ACY BepxHero ypoBHs no RS-485.

3apaHvne 3HaveHus Tekyllen nogadn MOXET MNPOU3BOAUTLCA OT PasnUYHbIX WUCTOYHMKOB
BXOZIHOro curHana:
- C naHenu npubopa;
- RS-485;
- no 4..20 MA ( yepe3 Bx.A1, kneMMHUK «+I» Ha X1:A5 , «-l » Ha «O6ww. OV», knemmbl
X1:A1-X1:A4).

28 MM-perynaTtop n MT-perynaTop , crioBa CUHOHVMbI (MHOrOMO3ULMOHHbIA 1 MHOFOTO4Y€e4HbIN)

29 Cwm. MpunoxeHune 2 , « MeHto napameTpoB: «Kanmbposka», «MeHo napameTpoB: «[mapocuctema»
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2.10.8.1.2.NMNAO-perynaTop

MAO-perynaTop -3T0 XOPOLLO M3BECTHLIN U LUMPOKO pacnpoCTPaHEHHbIN TUN perynsatopa ¢
OC.

Ero npumeHeHne nosBonsetr cTpouTb Ha 6ase BY OocTaTtouHO CrOXHbIE M MOMHOCTLIO
camopgocTaTtoyHble cuctembl ynpasrneHus (CY) ¢ OC. B kayectse gatynkos OC mMoryT BbICTynaTb
AaTyunKn nNobbixX PU3MYECcKnX BENUYMH C TOKOBbLIM BbixogoMm 4..20 mA. Hanpumep gatumkmn pH nnn
AaTuvKkn gasneHus. Perynatop nocTpoeHHbI Ha 6a3e BY ogHOBpeMEHHO MOXET BbICTYNaTb B Ka-
yecTBe MHGPOPMaUMOHHOroO xaba. K HemMy MOXHO MOAKMYUTL AONOMHUTENbHbIE AATYMKM C TOKO-
BbIM BbIxogoMm 4..20 MA, B KonnyecTee 0 3x WTYK. Bcto nHdopmauuio o npouecce Jo3MpoBaHUSA
N NOAOKITIOMEHHbIX AaTymMkax MOXHO nepenasatb B cucteMy ACY BepxHero ypoBHs no RS-485.

Oatunk OC noakntovaetca yepes TOKoBbIM Bxog «Bx.Ad» («+I» Ha X1:A8, «-I » Ha «O06Lw,.
0V», knemmbl X1:A1-X1:A4)

3agaHve 3HadeHust TEeKyLLen YyCTaBKM perynaropa MOXeT Npon3BOAMTLCA OT PasfiMyHbIX UC-
TOYHWKOB BXOOHOrO curHana:
- ¢ naHenu npmbopa;
- no 4..20 mA ( 4yepe3 «Bx.A1», «+I» Ha X1:A5 , «-| » Ha «O6wW,. OV», knemmbl X1:A1-

X1:A4).

MapameTpbl HacCTpPOWKKW, OTAErNbHble A NPOMOPLMOHANbHOIO, WHTErpUpYyoLLEro |
AnddbepeHumpytoLLero 3seHa, No3BonaT MbKO HacTpamBaTb MPOLECC pPerynmpoBaHnus U 4OCTU-
raTb BbICOKOro KadecTBa nepexogHoro npouecca , ¢ ManbiM nepeperynmposaHvemM. A Tak xe ao-
cTuraTb BbICOKOW TOMHOCTU NoAdep>KaHUsa 3a4aHHOro 3Ha4yeHus napameTpa.

HepoctaTtkoM gaHHOro perynaropa sBNAeTcs OTHOCUTENBbHO CROXHbIA NPOLECC HAaCTPOMKM
N MHOrga AOBOSbHO 3HAYMTENbHOE Bpemsi HeobxogmMmoe Ha nogbop 3HavYeHUn KoahpmuneHToB
MAO-perynatopa.

K ocobeHHocTam peanusauum anroputma [MAO-perynatopa gaHHoro 6rnoka ynpaBneHus
cnegyet OTHECTU Hanuyune KoaduuneHTa KoMneHcaumm 3BeHa YMCTOro 3anasablBaHUs B KOHTYype
yrnpaBrneHns, a Tak XXe OCOBEHHOCTb peanu3auun WHTErpupytollero 3seHa. 31o 0bycrnoBneHo
TeM, YTO O6BLEKTOM perynmpoBaHnst B JaHHOM Clyyae ABMSeTCa MiyHXePHbIA HacoC C MPUCYLLNMU
eMy 0cobeHHOCTAMM paboTbl N NPUMEHEHNS B pearibHbIX CUCTEMaX.

Mpouenypa HacTporkn M napameTpbl HacTpouku MNMUL-perynsatopa npuBeaeHbl B pas-
aene «MeHr napameTtpoB: «[MTU[-perynaTtop», a Tak xe B NMpunoxeHun 8.11, n NMpunoxeHunn
2,
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2.10.8.2.MI-perynarop
MHoronosnuyunoHHble perynsatopbl (MI-perynaTtopbl) NPocTbl B MOHUMaHUN U HacTpPonKe W
obecneymBaloT Xopollee KayecTBO perynmpoBaHus B cuctemax ¢ OC gna obbekToB € marnon
NHEepPLMOHHOCTbLI0. HacTpamBatoTcs ropa3no ObicTpee n npolle Yem Wnpoko nssectHole MAUO-pe-
rynstopsbl. [poctenwmn MIM-perynatop nMeeT ABa yvacTka perynmpoBOYHON XapaKTEePUCTUKMN.

Ero npumeHeHne nos3sBonsdeTr cTpouTb Ha 6asze BY npocTble M MOMHOCTbIO ABTOHOMHbIE
cuctembl ynpaenenus ¢ OC. B kayectBe gatumkoB OC MoOryT BbICTynaTb AaTymky NoObix uau-
YeCKMX BENNYMH C TOKOBbLIM BbixogoM 4..20 MA. Hanpumep gatyvku pH vnun gatuymkn gaBneHus.
PerynaTtop nocTpoeHHbINn Ha 6a3e BY ogHOBpPEMEHHO MOXET BbICTyNaTb B Ka4ecTBe MHopmaLm-
OHHOro xaba. K HeMy MOXHO NOAKIOYUTL OOMOMHUTENBbHbLIE AATYUKM C TOKOBbIM Bbixogom 4..20
MA, B KonuyectBe 0 3X WTYK. Bco nHpopmaumio 0 npouecce O03MPOBaHUSA U NOOKITHOYEHHbIX
Aatymkax MOXHO nepegaBaTtb B cucteMy ACY BepxHero ypoBHsi no RS-485.

Hatunk OC nogkntoyaetcs Yepes TOKOBbIM Bxoa «Bx.Ad» («+I» Ha X1:A8, «-1 » Ha «O6u,.
0V», knemmbl X1:A1-X1:A4)

3agaHue 3HayYeHus TeKyLlen YCTaBKN perynaropa MOXET NpoM3BOAMTLCS OT PasfnyHbIX UC-
TOYHWKOB BXOOHOrO curHana:
- C naHenu npubopa;

- no 4..20 mA ( 4epe3 «Bx.A1», «+I» Ha X1:A5 , «-| » Ha «O6wW,. OV», knemmbl X1:A1-
X1:A4).

P3aa nceraa npuHvmaetcs 3a 100%

Qmmax [Tpu P2 =0 nontopHoro 3anycka He OyaeT aake n
cnyyoe usmMeHerws HaueHua Prekywee Hiuxe P3aa

Q1 Mogava @1 #a yyactke 7

[pannua nepeknoverns QT n Q2

Mogaya QZ #a yyacTka 2

Moaaua Hacoca B % K HOMUHCONLHOW NoaaYe

ca

HACO!
Hacoca

[paknua noeTopyore
3anycka

[pawnua ocTanosa
paboThl

!
N\

__MapameTp peryavponarua o % « 304aaHuio 1 77 P3a1

Pabouasa xapaktepuctuka MI1 perynatopa COCTOMT M3 ABYyX Y4acTKOB C 3a4aHHOM NPOU3BO-
AVTENBbHOCTLIO.
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MepBbIi yyacTok nexuT B gmanasoHe oT 0% o P1[%], c nogaden Hacoca Q1, a BTopon ne-
XWUT B AmanasoHe ot P1[%] oo Psan[%], ¢ nogmadveit Hacoca Q2, roe P3an®°=100%. Ecnu
Q1>Qmax, To Qmax orpaHnunt Q1 cBepxy*.

NMPUMEP:

Beegem ansa npumepa cnegyowmmn Habop 3Ha4YeHUN:

P1=70% ot Paa,q

P2=98% OT Pa3ap

Q1=80% noga4yn Hacoca

Q2=15% nopga4yn Hacoca

B atom cnyyae, noka Tekyllee 3HayeHue perynupyemoro napametpa Prexywee HAXOQUTCS B
AnanasoHe ot 0% go 70%, nogaya Hacoca Qrexywee 6yaeT paBHa 80% (Q1) oT HOMMHaNbBHOWM MO-
Aayn Hacoca. Kak Tonbko Prexywee NPeBbICUT 3HaYeHne 70% (P1),  Qrexywee CTaHeT paBHa 15%
(Q2). Korga 3HayeHue Prexywee CPaBHSIETCA uNu npeBbicUT P3aa, aosvpoBaHue Gyaet npuocTa-
HOBMEHHO. B cnyyae NOHWXeHUS Prexyuwee HWXE 98% (P2), nosupoBaHve OydeT aBTOMaTUYeCcKu
BO306HOBMEHO ¢ nogaden 15% (Q2) go Tex nop, noka He nocnenyet komaHga «CTtony unu noka
Prexywee ONATb HE JOCTUTHET Paapattoe.

B cnyyae, ecnn HasHaunTb 3HayeHne P2=0%, To nocne nepBoro AOCTMXEHUA NapamMeTpoMm
Prekywee 3HAaYEHUS Paanannoe AaNbHENWEEe J03npoBaHMe ByaeT npepBaHO BNOTb A0 NOCTYNSEHUS
KomaHgb! «[Tyck»

Mpouenypa HacTpPOMKM U nNapameTpbl HacTpouku MIl-perynatopa npuvBeaeHbl B pas-
aene «MeHro napameTtpoB: «Ml-perynaTtop», a Tak xe B lNpunoxeHuu 8.12, n MNMpunoxeHun
2.

2.10.8.2.1.Jo3aTOp NponopLUMOHasibHbIA peanibHOro BpemMmeHu
(ANPB)
(peanusaums anroputma oxungaetcs B cnegyowwmx sepcusx N0, B 06bEME HE HMXKE YeM
B «['mgpomaTtnk-101»)

30 P3ap -Bcerpna paeseH 100%
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2.10.9.Pe>xumbl pa6oTtbl BY3!

Mpwn no6om BbIGpaHHOM anroputme paboTbl 6Gnoka AOCTYMNHbI cneayowmne pexnumsl paboThbl:
*  «YnpaBrneHue c naHenn»
* «YpanéHHoe ynpaBneHue»

B pexume «YnpaBneHue ¢ naHenu» (Pexum «PY» / «Py4Hoe ynpasneHue») nogada arpe-
rata 3agaétcsa kHonkamu «[lnoc» n «MuHyc» ¢ naHenun BY. IameHeHne 3Ha4yeHna nogadm Hacoca
BO3MOXHO OT 1%%? no «MakcumanbHoli nogaum»33. TMyck M OCTaHOB [03MPOBaHUS KHOMKaMu
«MMyck» n «Ctony.

B pexvnvme «YpanéHHoe ynpaBneHue» (Pexum «Y»/«[OuctaHumoHHOe ynpasrieHue») no-
Aadya arperata 3aaéTcs BefIM4MHOM BXOOHOro curHana. B kayecTBe BXOAHOrO curHana gucrtaH-
LMOHHOIoO ynpaBfeHUs MUCMonb3yrTCcA aHanorosble curHanbel 4...20 MA, nnm umgpoBon UHTEp-
denc RS-485.

2.10.10.NMpuvHUMN perynupoBaHUA noaaym Hacoca

M3meHeHe nogaym Hacoca Npou3BOAUTCHA 3a CYET U3MEHEHUSI YCPEeQHEHHOW CKOPOCTWU XO-
A0B NIyHXepa J03MPOBOYHOro Hacoca. [Ans atoro B BY BCTpOEH BEKTOPHbIM YaCTOTHbLIN Nnpeobpa-
3oBaTenb (MHBEPTOP), CrieLmanbHO CPOeKTUPOBaHHbIN aAna ynpasnexHusa 3034 HacocHoro Ao3upo-
BOYHOro arperara.

BHAMAHUE: BBMAy CrnoXxHOCTU ruapoaMHaMMKM NpoLLecCOB NPOTeKarLWmMX B Hacoce,
nogaya Hacoca MMeeT HeNIMHEMHYI0 3aBUCUMOCTb OT 4acTOTbl XOA4O0B MIIyHXepa Hacoca (u
OT 4YacTOTbl HaNpPsXXeHUs1 Ha BbiXxoA4e UHBepPTOopa).

ANroputMmbl ynpasneHus gns BCTPOEHHONO MHBEPTOpa COBEPLUEHCTBYIOTCS YXe B TeYeHuu
ANUTENBbHOMO BPEMEHM U MaKCUMarnbHO Yy4YUTbIBAlOT 0COBEHHOCTM paboThbl KfanaHoB Hacoca u
HaknaablBaeMble Ha Hacoc U ero npmeog u3nyeckme orpaHMyeHust. A Tak xxe orpaHuyeHust nps-
MO WNN KOCBEHHO M3M0XEHHbIE B TY Ha HAaCOCHbIE JO3MPOBOYHbIE arperarthbl.

Mpy BblMMCNEHMM TEKYLLIEN YACcTOTbl NUTaHMsa 3L HAaCOCHOro arperarta yumTbiBalOTCS:

*  (husmnyeckme orpaHNYEHNs Ha HAcCOC, ero KnanaHHyl CMCTEMY M NPUBOL HAcoca;

+ BBedeHHble KannbpoBoyHbIe3® napamMeTpbl HACOCHOIO arperaTa;

* BBEAEHHble NapaMeTpbl AaBMEHNS HA BbIXO4Ee Hacoca 1 BA3KOCTM A03UPYEMOWN XKUAKOCTU

s BBe[EHHble NapameTpbl HAaCTPoKkM Grokas.

B ouanasoHe ot «[Mopora auckpeTHoi nogaun»3’ n 0o «MakcumansHow nogaum» 38 nnyHxep
COBEpLUAET BO3BpaTHO-NOCTYNaTenbHble ABMKEHMS (poTop O] BpawaeTcss HenpepbIBHO) C YacTo-
TOWN BbIMUCIEHHOM MO creumanbHoOMy anroputmy 1 obecnevmBaroLLyo 3agaHHy0 Nogady Hacoca.

31 Moppob6Hee 0 pexxnmax paboTbl B pasgene 3: «Mcnonb3oBaHne bnoka ynpasneHns»

32 U3meHeHne noga4mn npon3BoguUTCA rnyTem yBesinieHnAa Nniin ymeHbLeHUA 3Ha4eHNA nogain «Q» B equHN-
yax [ﬂ/‘-l], a NMpPoLeHTbl BbIYNCITAIOTCA KaK BCriomoratesibHaa BeJIM4nHa.

33 He 3aBMCMMO OT 3aaHHOM BEPXHEW rpaHuLbl, MHBEPTOP OFPaHNYMUT YaCcTOTY Ha BbIXOAE 3HayveHuem 55y, T7.4. B
HEKOTOPbIX Cy4anAx, NPy HN3KOM 3HA4YEeHUM 06 BEMHOro KoadpmumeHTa nogaqm Hacoca, HEKOTOPbIe HACOCHbIE ar-
peratbl MOTyT HE JOCTUraTb 3Ha4YeHnA nogayun B 120%, BBMAYy hmanveckux orpaHndeHun. B «Py4yHom pexxmme»
ynpaBfieHMA MOXXHO MPOBEPUTb PeasibHyI0 BEPXHIOK rPaHnLy nogayv Asad KOHKPETHOrO 3K3emniapa HaCoOCHOro
arperaTta. YBenuumBana 3Ha4YeHne nogayun, ONTM MakCUMasibHOro, Ha KOTOPOW POCT NPOLUEHTa Noaaym NpekpaTuT-
cA. OTa undpa n byneT hakTMYecKon NpeaenbHON BE/IMYMHON NOAaYn A51A AAHHOrO HACOCHOro arperata

34 aCUHXPOHHLIN AriekTpoaBUratesris NepemMeHHoOro Toka ¢ KOPOTKO3aMKHYTbIM POTOPOM

35 cMm. cooTBETCTBYIOWMIA pasaen P3 «MeHto > MapameTpbl > Kanubposka» u MNpunoxeHue 2 k PO

36 cm.cooTBeTCTBYOWMIA pasaen PO «MeHto > MNapameTpbl > HacTporika 6noka» u MNpunoxeHue 2 kK P3
37 cm. MpunoxeHne 2, napameTpbl «HacTpolika 61oka»

38 cm. MpunoxeHune 2, napameTpbl «HacTpolika 6noka»
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B obnactn HM3kmMx nogad, HMXe «[llopora AMCKpPETHOW nodayv», 3adaHHas nogada Hacoca
AOCTUraeTcsl 3a CHET OQHOBPEMEHHOIO MOHMXEHNSI CKOPOCTU BpalleHust potopa 3L n ero nepuo-
ANYECKOro KpaTKoOBPEMEHHOIO OCTaHOBA.

CoueTaHue aTnx AByX anropMTMOB NO3BOMAET AOCTMYb LLUMPOKOro Anana3oHa perynmpoBaHuns
nogay Hacoca, ot 0,5% no 120%, OTHOCUTENBbHO HOMWHANbHOW NACMOPTHOM NogavyM HaCOCHOro
A03NPOBOYHOrO arperarta, obecneunBasd npu 3TOM XOPOLLYH PaBHOMEPHOCTb ModayM peareHTa
Aaxe npu manbix nogadyax, HagéxHyro paboTy Hacoca M BbICOKYH TOMHOCTb 4O3MPOBaHMS.

dopmupoBaHMe HanpskeHna nutaHna 3 NogYMHEHO crnegyowemy 3aKoHy perynmpoBaHus
U/ F = const, rae U — gencraytollee HanpsbkeHne Ha Bbixode, a F — yacTtota HanpshkeHus Ha Bbl-
xoae (PUCyHok 3).

Umax e

T T > F, Ny

1
1
1
1
1
i
'l
0 10 20 30 40 S0

Puc.9: 3aBMCMMOCTb BbIXOQHOMO HaNPsKEHWUsI YaCTOTHOro nNpeobpa3oBaTtens OT 4YacToThbl.

[na obecneyeHuns TpebyemMoro MOMeHTa Ha Bany anekTpoaBuraTenst npu HU3KMX CKOPOCTAX
BpaLlLieHNs, peanbHasi XxapakTepUcTmMka No HanNpPsXKeHUIO B AnanasoHe HMU3KUX 4YacToT (M30bpakeHa
Ha pUCyHKe 5 CNMOLHON NIMHNERN) «MPUNOSHATAY.

lMopaya HacocHoro arperaTta 3aga€Tca OAHOBPEMEHHO B MpoLEHTax OT HOMWHAaIbHOM nopa-
4 n B [NuTpax B Yac]l. Obe 3T BENNYMHbBI MHOULMPYIOTCA Ha 3KpaHe ogHoBpeMeHHO. OCHOBHOM
cunTaeTcs 3HadyeHue B [N/4], npoueHTbl [%] ABNSTCA ckopee BCromMoratesibHOM BENUYMHOMN.

B HacTpoukax BY nmeetcs BO3MOXHOCTb NpOrpaMMnpoBaTh HUXKHUIA nNpeaesnt YacToTHOro pe-
rynupoBaHus nogadun, orpaHnymnsas ero senndmnHon 25, 30, 35 nnu 40 %. 3To 03HA4aEeT, 4TO npu
perynupoBaHun nogaym ot 100% (wnu gpyroro 3agaHHOro MakcMmyma) A0 3agaHHOro npegena
(25 ... 40 %), arperat paboTaeT HenpepbIBHO, M3AMEHSAETCA MULLUb YacToTa XOAOB BbITECHUTENS.
Mpun 3agaHnn MeHbLUMX 3Ha4YeHun nogayun, bY peanunayeTr agjanTMBHOE OUCKPETHOE ynpasrieHune
arperatom. Tpebyemasi nogaya gOCTUraeTcsi COOTHOLLEHMEM NepunoaoB paboTbl 1 NPOCTOs arpera-
Ta B npegenax OTAErNbHbIX LUKIIOB A03UMPOBaHUSA. B KaXOoMm uMKne O03MpOBaHus, B aKTUBHOW
dase, 3] BkNo4aeTcss ¢ MMHMMaNbHOW YacTOTON X040B BbiTecHUTENS. [1pn aTOM anroputm 6rnoka
yrnpaBrneHns CTPEMUTCS MUHUMU3NPOBATL BpeMsi NpocTosa. U kaxabin umkn obecnedynBaeTcs Bbl-
NofIHeHWe Lenoro Ymcna xogoB nnyHxepa. CtapT 30 B 3TOM pexume OCyLLEeCTBNAETCSA NiaBHo,
0e3 pbIBKOB MexaHu3Ma u OpockoB noTpebnsemoro Toka M Toka B odmoTkax J. YTto nonoxu-
TENbHO OTPaXKaeTCcsl Ha CPoKe CNyX0Obl CUCTEMbI AO3NPOBAHNSA N TOYHOCTU LO3MPOBAHMS.

HwxXH1 npegen 4acToThl BpalleHMs orpaHnYeH m3-3a 0cobeHHocTen paboTbl CUCTEMBI LLa-
PUKOBbIX KnanaHoOB Hacoca M ruapaBnnyeckux NpoLeccoB Npu nepeTekaHnm noToKoB XNOKOCTU B
cucTteMe Hacoca. A Tak Xe 13-3a yXyALWeHNa OXNaXaeHus arnekTpoaBuratensi ¢ CaMOBEHTUNALM-
en. AT Mepbl NpecnenyoT uenn obecnedeHnss HageXHoOro U TOYHOMO A03MPOBAHNA XUAKOCTEN B
LUMPOKOM Amanas3oHe u ¢ cobntogeHun TpeboBaHmn NpeabsaBnsieMblX B TY Ha HaCOCHbIE A03UPO-
BOYHbIE arperaTbl.

Mpn Heporpyske anekTpoaBuraTens (O4aBneHWe HarHeTaHUs HWXe npegeribHoro Unu AnvHa
X0A4a BbITECHUTENS MEHbLUE MaKCMMaribHOW) BO3MOXHO pacLUMpeHne ananasoHa YacToTHOro pe-
rynuposaHus nogaun go 25%. lNpu MakcMmanbHOW Harpy3ke HacOCHOro arperata He cnegyet
yCTaHaBNuBaTb HWXHUIW nNpegern 4acToTHOro perynuposanusa nogadn meHee 40 %.

BHUMAHUE! NOHU>XEHUE HU>KHET O MPEAEJIA PEMYJIMPOBAHUA MOJAYU HACOCHOIO ATPE-
FATA NYTEM OOHOBPEMEHHOI O YMEHBLLIEHUA ONUHBI XOOA MITYHXEPA U TIOHWUXXEHUE HACTO-
Tbl XOOOB MNNYHXKEPA ABNAETCA NMOPOYHOU NMPAKTUKOMN.
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M3-3a ocobeHHOCTM paboTbl KNanaHHOW CUCTEeMbI, NMyHXepPHble HAacOCbl UMEKT psaf
XE€CTKUX OrpaHM4YeHUN Ha peXxumbl paboTbl. Mpu ymeHbleHnn AnnHbl xoaa niyHxepa 6o-
nee 4yem Ha 60%, o6bEM BbITeCHEHUA 3a OAUH XoA4 NPUONUXKaeTcA K NnapasnTHbIM obbemam
Hacoca. Ha npakTtuke 3TO NnpMBOAUT K HECTabuNbLHOM paboTe HAaCOCHOro arperara, npekpa-
LWeHUA noAaym XMAKOCTU Yepe3 HacoC Npu HanvuMu AaBrieHUs Ha BbixoAde Hacoca. [oBo-
puUTb 0 cobGnAEeHUM TOYHOCTU [O3MPOBaHUSA B 3TOM cllyyae Aaxe He NPUXOAUTCA.

OOHOBPEMEHHOE PET'YJIUPOBAHUE YACTOTbI XO[OB U [NIUHbI XOOA TITYHXXEPA ABJIAETCA
HAUBOJIEE YACTO BCTPEHAIOLLENCA OLLUMBKOU MPOEKTUPOBLLMKOB A 3KCIMNYATALUOHLLAKOB.

MbI pekomeHayeM U3Ha4YanbHO NpaBUSIbHO NOAOMPAaTb TUM HACOCHOIO AO03MPOBOYHOIO
arperata U MCnonb3oBaTb COBMECTHO C 6Gnokamu ynpasneHusa «'mgpomatuk» npyv makcu-
MaribHOW BerMuMHe ANUHbI XoAda nnyHXxepa. PerynupoBaHue nogavu B ananasoHe ot 1%
bo 120% nos3BonsieT pewnTb OGONbLLUMHCTBO NMpPoGnemM B [O3UPOBaHUU XUAKOCTEeW. Anro-
pUTM perynupoBaHusi nogaym Hacoca B 6nokax «fmgpomaTuk» No3BosnsieT 4OCTUYb XOpPO-
e paBHOMEPHOCTM Nogaym gaxe B obnactn HM3Kux nopgad. B oobbix cnyyasx , korga He-
o6xoguMoO OOCTUYL elle Gonblied PaBHOMEPHOCTU A03MPOBAHUA peareHTa, nynbcauuu
AOMNOSTHUTENbHO KOMMEHCUPYHTCH YCTaHOBKOW NHEeBMO-rnapo akkymynstopa (MrA) Ha Bbi-
xofe Hacoca C NpMMEeHeHneM ApoccenupoBaHUA. A TaK Xe CHMXKAKTCS C NOMOLWbLIO crneum-
anbHOM KOHCTPYKLMU BBOQHOrO YCTPOMUCTBA, C NOMOLbLIO KOTOPOro peareHT onTUuManbHO U
NpakTUYeCKN HenpepbIBHO CMELLMBaeTCs C NPOAYKTOM B NOTOKe TpybonpoBoaa.

2.10.11.MpuHUMN HOPpMMPOBaAHUA BXOAHOIrO0 TOKOBOro CMrHana

TokoBbIN CUrHan HOPMUPYeETCA creayowmm obpasom:

* To4Yka 4MA cooTBeTCTBYET BenmuunHe nogadn 0%;

* TOouka 20MA COOTBETCTBYET BEIMYNHE NoJa4YM YCTaHOBNEHHOW B MeHIo «[lapameTpsbl: Ha-
cTpovika brnoka»/«MakcumanbHas nogada»=°.

Mpn nsmeHeHun BxogHoro curHana B npegenax ot 4 MA go 20 MA nogaya namMeHseTcs
NMHENHO M MPOMOpLMOHANbHO TOKOBOMY CUrHany. 3HadeHue Toka B neTne, He nornagawouiee B
avanasoH 3,5..20,5MA, nHTepnpeTupyeTtcsa kak aBapuiiHoe*?, nosupoBaHue npuocTaHaBnnBaeTcs,
N MHaMUMpyeTca cooblieHne «Owmnbka 41»41.

Mpn CHWXEHUN BENMYMHBI TOKOBOMO CUrHarna Hmxe 3HavyeHus1 aKkBmBaneHTHoro nogade 1%,
NpPoOUCXoauT MNpPUOCTaHOBKa A03UpoBaHuA. [Mpn yBennyeHnn BenuYnHbl TOKOBOrO CUrHana Bbille
1% nopaun, go3npoBaHne byget npogormkeHo. Bxoabl 1Y «Myck» n «Cton» npu 3TOM COXPaHSAOT
CBOK PYHKLMOHANBHOCTb M ecnun nogaTtb UMNYrbCOM UMMM YPOBHEM KOMaHAy Ha Bxog «Ctony», TO
Ao3npoBaHne ByaeT MOMHOCTbLH OCTAHOBIEHO, HE 3aBMCUMMO OT YPOBHSI TOKOBOrO CUrHana Ha
ynpasndwowem Bxode. [nsa 3anycka 4o3MpoBaHWA HEOOXOAMMO BHOBb NogaTb MMMYNbCOM MIn
YpoBHeM KOMaHAy Ha Bxofg «Iyck».

39 cm. MPUNOXXEHMUE 2, nyHKT «[MapameTpbl: HacTpoika 6noka»/«MakcMansHaa nogada»

40 Mopo6HbIM XKe 06pa3om ob6pabaTbiBalOTCA BXOAHbIE CUrHasIbl ATYMKOB C TOKOBbIM BbIXO4OM, MNOOK/THOMEHHbIX K
6noky

41 NoppobHee cm. MPUNOXXEHWE 3: Tabnuua coobuleHnii 06 owmbkax reHepupyeMbix Ha akpaHe 6r1oka ynpasre-
Hu1A "Tngpomatnk-102"
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3. Ucnonb3oBaHue NO Ha3HaA4YeHUtIo

3.1.3KCI111yaTaLWIOHHbIe orpaHuw4eHunA n Mmepbl 6e30nacHOCTM.

BHUMAHMUE: K MoHmaxy, ucrnosib308aHutro rno Ha3Ha4yeHuro u mexHu4eckomy ob-
cnyxueaHuro 6510ka ynpaesieHusi Qo/mKeH 0onyckambCsi NepcoHalsl, 03HaKOMJIeHHbIU C Ha-
cmosiwuM pyKkoeodcmeomM o IKcrayamayuu, npowedwul oby4yeHue u npoeepkKy 3HaHUl
e coomeemcmeuu ¢ NPou3eo0cmMeeHHbIMU UHCMPYKUUSIMU, peaslaMeHmupyrouw,umu rnopsi-
JOK 3Kcrnlyamauyuu ynpasssiiow,ux ycmpolicme HacocHo20 o6opydoeaHusl.

Bnok ynpaBneHus formkeH ObiTb XECTKO 3aKpennéH Ha BepTMKaNbHOW MOBEPXHOCTU C UC-
Nnosfib30BaHMEM YETLIPEX TOoYeK KpenneHus. [ns obecneyeHnsa cBoO60OHOM KOHBEKLMM OXnaXKkaaro-
Lero Bo3ayxa, nog v Hapg kopnycom 6rioka cnegyet obecneuntb He meHee 100 mm cBobogHoro
NpoCTpaHCTBa, C HOKOBbLIX CTOPOH — HE MeHee 50 MM.

B mecTte ycTtaHoBkM Gnoka ynpasrneHusi N0 BO3MOXHOCTM crieayet obecnevnTb OTCyTCTBUE
MexaHU4eCcKnx Bo3nencTamm (BuMbpaumni 1 yaapoB), OTCYyTCTBUE arpeCCUBHbIX BELLECTB.

Ycnosua akcnnyatauuu, a Takke napameTpbl NOAKNIYaeMoro afeKkTpoaBuratens LOMKHbI
COOTBETCTBOBATb TEXHUYECKUM XapakTepuctmkam 6rnoka ynpaeneHus.

OnekTpoobopyaoBaHne, NpUMEHSEMOE B KOMMMEKTe ¢ BG1OKOM ynpaBneHus, AOSMKHO COOT-
BeTcTBOBaThb TpebosaHnam MOCT 12.2.007.0-75.

BHUMAHMUE!

M3-3A OMACHOCTW NOPAXEHUA 3NEKTPUYECKUM TOKOM, HEOBXOAUMO BCErA UCMOIb-
30BATb LIEMNb 3ALLUTHOIO 3A3EMJIEHUA!

MPU UCMOJTIb30BAHUU HAPYXXHOIO KOHTYPA 3A3EMJIEHUA SJTEKTPOABUTATENIA HACOCHOIO
AT'PETATA, BO U3BEXXAHUE BOSHUKHOBEHUA HEMPEABUOEHHBIX SOOEKTOB, 3AMPELLAETCA NOA-
KITFOYATD LIEMNb 3ALLUTHOIO 3A3EMJIEHUA OT 31 KKIIEMMAM «PE» BHYTPU bJIIOKA

3AMNPELLAETCA NMPOBOAWUTD JHOBbIE NOMAKITIKOYEHUA/OTKIIKOHYEHUA 3NEKTPUYHECKUX LEMEN
bJTOKA MPU BKJTKOYEHHOM CETEBOM HATMPAXXEHUI!

BO U3BE>KAHUE MNMOPAXXEHUA SNEKTPUYECKIAM TOKOM UJTU BbIXOA U3 CTPOA SNIEKTPOHHbIX
3JIEMEHTOB, BCKPbITUE KOPIMYCA U3OEJTNA MPOU3BOAUTDL MNOCJIE PA3PAOA KOHOEHCATOPOB - HE
PAHEE, YEM YEPE3 5 MUHYT MOCJIE OTKJIFOYEHUA OT CETU!

KATETOPUYECKU 3AMNPELLAETCA NMOJABATb HANPAXXEHUE HA BbIXO[HBIE KITEMMbI BJIOKA - VW,U. HA-
PYLLEHWE 3TOIO TPEBOBAHIS HEU3BEXKHO MPUBELET K PA3PYLLUEHNIO BbIXO[HbIX CUITOBbIX KJTKOYEI BJ10-
KA VIPABJIEHAS.

MEXTY BJTOKOM VIPABMEHUS U CETbHO OOJIXKEH BbITb MOAKIKOYEH ABTOMAT 3ALLUTbI C
HEOBXO[JUMbIM TOKOM CPABATbIBAHIAA42.

ANA BNOKOB YNPABNEHUA UCNOJIHEHWA \JXHVZ* ana nATAHUA «MoaviAa ObOrPEBA» [10J1-
’KEH UCIOJb30BATbCA OTAEJIbHBIN 2X MONKOCHbIN ABTOMAT 3ALLUTbI C TOKOM CPABATbIBAHUA
4A.

MPU MOHTAXE HA TTIYXYIO CTEHKY BJIOKOB B3PbIBO3ALULLEHHOI O UCIMOJTHEHAA MOLLIHO-
CTbtO BOJIEE 0,75 KBT HEOBXOAUMO OBECTEHYMBATb BO3MOXXHOCTb KOHBEKTUBHOIO OXITAX[E-
HUA TblJIbHOU CTOPOHbI KOPIMTYCA BJIOKA, OCTABJI44 BO3AYLLUHbIA 3A30P43 HE MEHEE 20 MM

MPU NUTAHUU BNTOKOB «MMAPOMATUK-102» OT MOACTAHLMIA U OUOEPOB K KOTOPbLIM MO[-
KJTHOYEHbI APYTME MOLLHbIE NOTPEBUTEJTU, B OCOBEHHOCTU MOLLHBIE UHBEPTOPbI, HEOBXOU-

42Tabnumua 3: HoOMUHambHble TOKK cpabaTbiBaHMA All, B 3aBMCMMOCTU OT MOLLHOCTM

43 Cm.MpunoxeHue 4.x
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MO NPEANPUHATDL MEPbI44 1114 OTPAHUYEHUA OMACHbBIX BbIBPOCOB MNMEPEHAINPAXKEHUA HA BXO[E
BJTOKA

MPU UCMNOJIb3OBAHUU BJIOKOB «TMAPOMATUK-102» B ObOPYOOBAHUU NMUTAEMOM OT M0O[-
CTAHUWIA 1 OULEPOB B «MOJEBbIX YCIIOBUSAX» 1 MPU HANIMYMA PUCKA BO3OEWCTBUS FrPO30BbIX
PA3PAN0B HA IUHUW NMUTAHUSA, HEOBXOOUMO MPEANPUHATD MEPbBI4 )19 OrPAHUYEHUSA ONAC-
HbIX BbIBPOCOB MNEPEHANPAXXEHUA HA BXO[IE BJTIOKA

3.2.lNMoarotoBka 6/10Ka yripaBsieHUA K UCMOJNIb30BaHUIO.
BHAMAHUE!

B KOHCTPYKLUW BJTOKA NPUMEHAKOTCA BbICOKOKAYECTBEHHBIE MPY>XXWHHBIE KITEMMHUKIA
C bOJIbLLUAM YCUITUEM NOOXATUA NMPOBOAHUKA. BO U3BEXKAHUE NMOJIOMOK KJIEMM, OTIMYCKA-
HUE KYPKA CAJIOBbIX KINEMM NPOU3BOOUTD MJ1ABHO!

3AMNPELLAETCA UCMOJIb3OBATb KABEJIbHbIE HAKOHEYHUKU TIPU MOHTAXE TNPOBO[1OB B
MHE3OA MNMPY>XUHHBIX KNEMMHUKOB.

BO U3BEXXAHUE TMOJIOMOK MNEYATHbIX MNMIAT U KJIEMMHbLIX BJIOKOB bY, PEKOMEHOVYETCA
MPUMEHATDb «TMBKUE»46 TUIMbI KABEJTI U CUTHATIbHBIX TPOBOOB.

[Mepen oTKpbITUEM NOCNE XpaHEHUA Ha XosioAe, OaTb BbliexXaTbCA B Ternse He MeHee 6
yacoB. OcBoboaMB OT yNakoBKKU, NMPOBEPUTL KOMMMNEKTHOCTb NocTaBku cornacHo Tab.1 MNMacnopTta
Ha 6nok ynpaBneHus.

[Mpoun3BecTn BHELUHWUI OCMOTP N y6eanTbCA B OTCYTCTBUM NOBPEXOEHUN.

YcTaHoBUTb BNOK ynpasneHnsi Ha BepTUKanbHOM NOBEPXHOCTU cornacHo MpunoxeHue

OTBepHYTb 6ONTHI KPENMEHMS KPLILLKKU, U HE NepekawmBas eé, NoTsaHyTb Ha cebs. [Npu aTom
notpebyeTcsa oTCOeaAnHNTbL Kabenb COeaNHAIOLLMIA NaHenb ynpaBnieHnsa 1 nnaTty npowueccopa.

Mpn nNpoBedeHUN TECTOBOrO MOAKIHOYEHUSA, HA OrpaHUYEeHHoe BpeMsi, A0MNyCcKaeTca MpoBO-
ANTb onepauun Ha ropu3oHTasnbHOM MOBEPXHOCTU U Be3 KpenneHus, Hanpumep Ha CcTone.

Mogkntountb K BY uenb 3aszemneHunsa. Mecto 3a3emneHus — BUHT X3 Ha Kopnyce Gnoka u
(Mnn) knemmbl X2:4..X2:6 knemMMHuKa X2, KoTopble MO3BOMSAT OpraHM3oBaTh 3alUTHOE 3a3eMm-
nenue (nuuus PE) BY W B[] HacocHoro arperaTta Yepes kabenb nntaHnas’.

[MpounsBecTn NogknYeHne BHELHMX CcunoBbix uenen Kk BY. NMpumepbl cxem nogknoyeHns
npuseaeHsl B NMPUJTOXEHNN 4 k P3.

Mpw nogknoyeHnn BY K NCTOYHMKY NUTaHMS MOLLHOCTbIO Bonee Yyem B 10 pa3 6onbLie mMoLy-
HocTu BY, mexagy aBTomaTtom nutaHna u BY pekomeHayeTcs BKMOYaTb OrpaHUYMTENb Hanpsixe-
HUA 1 3-X pasHbIN CETEBOWN ApOCCenb, COOTBETCTBYIOLLNIA MOLLHOCTU BY.

Mpu nogkntodeHnn BY napannenbHO TMPUCTOPHBIM PErynaTopam Unmn 4acToTHbIM npeobpa-
3oBartenam (UlM) 6onbLien MOLWHOCTN, MEXAY aBTOMATOM NUTaHusa n BY Heobxoanmo BKNOYMTL 3-
X pasHbIN CeTeBon Apoccenb, COOTBETCTBYHOLWMIA MOLLHOCTU BY. B psge cnyvyaeB MOXeT noTpe-
B6oBaTbCA NOAKNIOYEHNE U OFPAHNYMTENS HAMPSKEHUS.

[onyckaetca ucnonb3oBatb OAMH 3-X (hasHbI ceTeBOM Apoccernb Ha Heckonbko BY n3 pac-
yeTa oauH gpoccenb Ha 5 BY. pu 3ToM MOLLHOCTL Apoccens AOMmkHa OblTb paBHa CyMMe MOLL-
HocTen BY. MecTto ycTaHOBKM BXOQHOIMO Apoccens B Lenun 6noka He pernameHTupyeTcs.

B cnyuae, korga gnvHa cunosoro kabensa mexay 6nokom n 3[ Hacoca npeBbiwaeT 20 mMeT-
poB, TpebyeTcsa ncnonb3oBaHne BbIXOQHOMO ApOCCenisl COOTBETCTBYOWEN Broky 1 3L MOLLHOCTH,

44 BxogHble 3x (hasHble BAPUCTOPHbIE OFpaHMunUTENN, BXOAHbIE 3X (ha3Hble ApocCcerbHble (hUbTPbI

45 BxogHble 3x hasHble rpo3opaspAaHMKK, NocnenoBaTesibHo ¢ 3X (hasHbIMM BapUCTOPHBLIMU OrpaHUunTeNAMN,
BXOAHble 3X (hasHble OpoccesibHble OUNbTPbI

46 C MHOrOXXUIbHbIMA npoBOAHUNKAMU

47 BHUMAHWE: npu ncnonb3oBaHMW Hapy>KHOro KOHTypa 3a3eM/IeHNA a1eKTPoABUraTe A HaCOCHOro arperaTa, Bo
n3bexxaHne BOSHUKHOBEHWA HEMNPeaBMAEHHbIX 3h(PeKTOB, 3anpeLaeTcA NOAK/IYaTh Lenb 3aWwnTHOro 3a3emsie-
HuA oT O Kk knemmam PE BHyTpu 6nokalll
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a npu gnuHe kabensa 6onee 100 m TpebyeTcs MCNONb30BaHME BbLIXOAHOIO CUHYCHOro dounbrpa.
[poccenb ycTaHaBNMBaTbCA B HEMOCPEACTBEHHON Bnn3ocTy oT brioka.*8

3.3. Beopg BbY B akcnnyaTtauuio

BHUMAHMUE: MEPE[] 3AMYCKOM B 3KCIJTYATALUKO bBY HEOBXOOUMO HACTPOUTb HA PABO-
TY CNAPHbIM EMY HACOCHbIM [103UPOBOYHbLIM AIPEIT'ATOM, A TAK XE JOJTXXHbIM OBPA30M, B
COOTBETCTBUWU C NPOEKTOM, CKOHOUT'YPUPOBATDL MNOPTbl BBOOA-BbIBOOA U APYIUE MAPA-
METPbI BJTIOKA.

1. 3anonHumsb «lpunoxeHue 1» e «[TACIMOPTE» 6n10ka
MpunoxeHne 1 3anoNHAETCA HA OCHOBE MACMOPTHbLIX AAHHbLIX A03MPOBOYHOrO HACOCHOrO ar-
perata u Ha OCHOBE NPOEKTHOM OOKYMEHTauuKM (Kakme aaTyvky, Lenn ynpasBrneHnsa n Luenm KOHTpo-
ns 6yayT NOAKMNtoYeHbl K 6rOKy, KakMe ynpasnsioLme CurHasnbl OHU UCNONb3YHOT, Kakne AManasoHbl
3TNX curHanoB ). BBogumblie aaHHble 3anucaHHble B MpunoxeHue 1, k «MacnopTy» Ha 6Gnok
yrnpaBreHus, Tak xxe NnoTpedyloTcA B cnyyae pemMoHTa Grnoka unm npum ero 3aameHe.

Pesynbtar: Bcs Heobxoanmas MHdopmaums ons nposedeHus paboT no nycko-Hanagke 6ro-
Ka eCTb B Hanu4yuu.

2. [Modknrov4umb cunoeble kabesnu K kKneMMHuUKy X2 6710Kka ynpaesieHusi
MoaknoyeHne Npon3BoaNTCS B COOTBETCTBMM C NPOEKTHON AOKyMeHTaumen n PO Ha 6nok.
MoaBoo w 3apenka kabens ucnonHeHns «Ex» npousBoantb B cooTtBeTcTBUM C PO

043.00.00.00 P3, «KOPOBKW COEOAVNHUTEJIbHBLIE TUMA KI1».

PesynbTat: coGpaHHas cunoBasi cxema, BCe roTOBO K NEPBOMY BKITHOYEHUIO Grioka.
3. Besecmu napamempbl HACOCHO20 az2pe2ama 8 namsimb 6s10ka

BBog napametpoB HacocHoro arperata B namatb 'mapomatmnk—102 npoBOAUTCA Ha OCHOBE
AaHHble 3anucaHHbix B B MpunoxeHune 1, k «Macnopty» Ha 6nok ynpasneHus Hasurauus no
MeHI0 B cooTBeTCTBUM C lNMpunoxeHmnem 8.9

Pe3ynbrat: BCE roToBO K NnepBOMYy NPOGHOMY MYyCKy HaCOCHOro arperarta

4. Ocywecmeumb «[Ipo6HbIU Nyck» u Nnpoeepums HanpaesieHue epaweHusi 34
npueoda Hacoca (hasupoeaHue 8bIXOOHO20 CU/1I08020 Kabessi)
BepHoe HanpaBneHue BpalleHus 3L npuBoga Hacoca obecnevvBaeT npaBusbHYy0 paboTy
CMUCTEMbI CMas3kM NpmBoda Hacoca. CTpenoyka ¢ HanpasneHnem BpalleHnss obblYHO HaHeCceHa Ha
Kopnyc pegykTopa npveoga.

Pesynbrat: Brok ynpasneHust npaBuibHO MOAKIOYEH K CETU U Hacocy M paboTocnocobGeH,
3[] Hacoca BpallaeTcs B NpaBUiibHOM HarnpaBneHnW, HAaCOCHbIN arperarta roToB K UCMbITaHUSIM Ha
TOYHOCTb [O3VPOBaHMSI.

5. Ocywecmeumsb «AcnbimamersnbHbIlU NyCcK» Hacoca OJisi MPO8ePKU rnpasusibHO-

cmu 88e0eHHbIX OaHHbIX U NoO0meep)Xx0eHUs1 MOYHOCMuU 003Upo8aHUs

McnbiTaHna Ha TOYHOCTb OO03MPOBaHMSA MOryT NPOBOAMTCS KaK Mpu MOSHOCTbIO cobpaHHOM
rmaopaBrMyeckon CXeMe Ha BbIXO4Ee Hacoca, nog paboynm aBreHMeM B rMapOCUCTEME U C pe-
anbHbIM peareHToM B nuTatowiem 6ake. Tak U ¢ OTKpPbITbIM BbIXO4OM Ha BblIGpoce Hacoca 1 Bogon
B Ka4eCTBE MCMbITaTENbHON XUOKOCTMW.

McnbiTatenbHbIN 3anyck Hacoca C Lenblo NPOBEPKN NPaBUIbHOCTM BBEAEHHbIX KanmbpoBou-
HbIX AaHHbIX Hacoca M NOATBEPXAEHUS TOYHOCTU AO03MPOBAHWSA MPOBOAUTCA MPU BKITHOYEHHOM
pexunme «Py4dHoe ynpaBrneHue» OCYLLEeCTBSETCA MNOA HenpepbiBHbIM KOHTponem o6y4YeHHOro
TEXHUYECKOro nepcoHarna n pekoMeHOYyeTCsl K NPOBEAEHUI0 OO0 OKOHYaTeNbHON COOpKM CUCTEMBI
ynpaBneHus.

YnpolleHHasa cxema nogkntoveHus (6e3 curHanbHbIX Lienen) Ha MOMEHT npoeegeHust 1ro muc-
NbITaTENbHOrO 3anycka nomoraeT n3bexartb BANAHNA NobbIX KOCBEHHbLIX NAapaMeTPOB Ha npoLecc
NCNbITaHWIA U TEM CaMbIM YNPOLLAET OTAAKY.

48 MoppobHee 06 aToM cM. pasaen 4 HacToAwero P3: «[Mpobnema «anmMHHOro kabens» Ha Bbixoe 611oka»
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Pesynbrar: Briok ynpaBneHusi COBMECTHO C HAaCOCHbIM arperatom o6ecrnevymBaeT BbICOKYH
TOYHOCTb 103NPOBaAHUS U FOTOB K MOAKIMOMEHMIO BHELLHWUX CUrHArbHbIX Lenen.

6. [Modknroyums cuzHanbHble kabenu yenel ynpassieHUsi U KOHMPOJISl K KlieMMaMm
X1 6noka.

MogknioyeHne Npon3BOAUTCA B COOTBETCTBUWM C MPOEKTHOW AOKyMeHTaumen u P3O Ha 6nok.
MogBoa n 3agenka kabens ucnonHeHus «Ex» npowssoantb B cootBeTcTBUM ¢ P3O 043.00.00.00
PO, «KOPOBKN COEOVHUTEJIbHBIE TUIMA KI1». NMpoBepka conpoTUB/IEHNA U30JALUN NO
n.n. 2.3.9 u 3.2 (043.00.00.00 PJ) AnA curHanbHOro KJieMMHMKa He NPOU3BOAUTCA.

Pe3ynbraT: Onekrtpnyeckas cxema 6noka cobpaHa NOMHOCTBLIO M FOTOBA K NPOBEpPKE.

7. Beecmu e namsimb BY napamempbi KOoHghu2ypauyuu 6510ka, napamempsi yenel
ynpaeJsieHuUsi U KOHmMpOoJisi
MpoBoanTtcsa Ha ocHoBe «[lMpunoxeHue 1» k «MacnopTy» (HazHa4YeHWe napameTpoB KOHU-
rypaumm u ux B3aMMHOE BUSIHWE OPYr Ha Apyra onucaHbl B COOTBETCTBYyOLWEM pasgen PO un B
MpunoxeHue 2 k PJ), HaBurauus no MeH0 B cOOTBETCTBUM C MpunoxeHnem 8

Pesynbrart: Bnok ynpaeneHusi ckoHcpurypmpoBaH ans paboTbl ¢ BHELUHUMU CUrHamNbHbIMK
LiensiMn 1 roToB K UCMNbITaHMSAM MO M.8

8. [lMpoeepumb pabomocnocobHocmb yeneu ynpasseHusi u yernel KOHMPOJIsi C
rudépomamuk-102
B aTOM nyHKTe npoBepsieTcsl nonyyeHne 6r1oKkoOM CUrHanoB OT NOAKIOMEHHbIX K HEMY AaTyu-
KOB, BHELLUHUX ynpaBnswowmux curHanoB oT CY BepXHEro ypoBHS, a TakK e TpaHcnsauus Grokom
KOHTPOIbHbIX cUrHanoB Ha CY BEpXHEro ypoBHS.

Pesynbrat: Bnok ynpaeneHusi ckoHpurypmpoBaH ans paboTbl ¢ BHELUHUMUW CUrHamNbHbIMU
LiensiMn 1 roTOB K UCMNbITAHMSAM

9. Oghopmumsb «llpomokon coavyu-npuémku» 6s10ka
OdopmneHune «lMpoTokona» Npon3BOaUTCSA B COOTBETCTBUMN C KMECTHBIMU» HOPMaTMBaMM.

Pesynbrat: Brok ynpaBneHusi nepexoguT U3 30Hbl OTBETCTBEHHOCTM MOHTa)HOW OpraHu3a-
LMK B 30HY OTBETCTBEHHOCTM 3KCMNNyaTUPYIOLLEN OpraHn3auum.

3.4.Acnonb3oBaHue bnoka ynpasieHuA.

3.4.1.Ucnonb3oBaHune 6nokoB "MmapomaTuk” Npu NOHMXKEHHbIX TeMnepaTypax.

BbibpaHHOE KOHCTPYKTOPCKOE peLleHne, 00a3bIBaeT Nosb3oBaTtensi BKYaTb W BbIKO-
YaTb MOAYMb NOAOrpeBa Npu NPU HaAcTynmneHun "XonoaHoro nepmnoga” n Nnpu ero OKOH4YaHuu. A npum
NCronb30BaHUN TepMoyexia HageBaTb UM CHUMaTb ero. OTKMYMTbL TePMONOAOrpeB Koprnyca
(1 CHATL TepMOYEXOS, NPU €ro Hann4Mm) HeobxoaNMO NpPU JOCTUXKEHUM CPeaHECYTOYHOM TeMne-
paTypbl OKpyXatoLLero Bo3gyxa 3HadeHu Boiwe 0°C nnun npy 4OCTUXKEHUN TeMnepaTtypbl Kopnyca
6noka 3Ha4veHun Bbiwe 20°C. B npoTMBHOM crny4yae BO3MOXEH neperpes kopnyca 6noka n kKak
cnencTBve aBapuUMHOE OTKIIOYEHWE MHBEPTOPA MO curHamny oT JaTyuka Temnepartypbl Koprnyca
(TekyLwee 3Ha4yeHWe TemnepaTtypbl Kopnyca B 06nactu cMnoBoro Mogynst AOCTYNHO Yepes NpoTo-
kon Modbus n B TecToBOM 3kpaHe «MeHIo HacTpoek», a Tak e B 41 «beryLien» CTpoke aKkpaHa
aucnnesa B pabovem pexume.).

[na aBTOMaTU3aumm npouecca BKAYEHUA/OTKIIoYeHNs moaynsa oborpesa Ans 6nokoB ¢
«TUnopasmepom kKopnyca 1» MOXHO MUCMNOMNb30BaTb BHELLUHUA TEPMOPErynsaTop, HAaCTPOMB €ro
Temnepartypy nepeknoveHns B ananasoHe 0..10°C.

T.K. «TUNopasmep Koprnyca 2» MMeeT 3HauYnTenbHo Gonblnn pesepB cBOOGOOHOrMO npo-
CTpaHCTBa BHYTPWU B3PbIBOHEMPOHULAEMOW 000M0YKN, TO ANna GrOKOB MOLLHOCTBIO OT 2,2KBT 1
BblLLE yO4anocb peanu3oBaTb aBTOHOMHYIO CUCTEMY YrNpaBrneHns moayrnem nogorpesa U KOHEYHO-
My MoOnb3oBaTento HeT HeobXOAMMOCTM MPOU3BOAUTL PYYHOE BKIHOYEHWE-OTKIIYEeHe Moayns
nogorpesa npu cMeHe Ce30HOB. B TO e BpeMsi 3ab60Ta 0 TepMoYeExXSie OCTaeTCsa He ero nrevax.

B xonogHbIn nepuoa, gaxe ecnu HacocHasi yCTaHOBKa 3KCMfyaTUpYyeTcst He MOCTOSIHHO,
MoAynb nogorpesa AO0MmKeH ObiTb BKOYEH NOCTOAHHO. [laxe B TeX crny4vasx, Koga OCHOBHbIE Lienmu
nuTaHmsa pesepBHOro 6rnoka obectoyeHbl. ATo 06ecnevnT ero MrHOBEHHYIO rOTOBHOCTb K paboTe, a
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Tak xe ybepexeT Bce cUCTEMbl Grioka NPy MOHWXKEHUWN OKpYy’KatoLen TeMmnepaTypbl HWXe npe-
AenbHon. Ecnv HacocHas yctaHoBka obopyaoBaHa pe3epBHbIM HAacOCOM C GrOKOM ynpaBreHus,
TO cucTema nogorpeBa pe3epBHOro Onoka Tak e A0MmKHA ObiTb MOCTOSIHHO BKIOYEHa.

3.4.1.1.XonoaHbl NyCK Npu HA3KUX TemnepaTypax

B Tom cnydae, ecnu no Kakom-To npuymMHe Gnok Bce e Obln NonHOCTbI0 06eCcTouveH, cu-
cTeMa oborpesa OTKMOYEHA, HO BCE e HeobXxo4MMO MPOM3BECTU XOMOAHbIN 3anyCcK pe3epBHOro
Gnoka npu 3Ha4MTENbHbBIX OTpPULATENbHbLIX TemMnepaTypax, Torga HeobxoauMo BbINOMHUTL cregy-
OLLLYIO MOoCrenoBaTeSibHOCTb EeNCTBUN:

- HeobxoAMMO cCHavana 3anuTaTb CUCTEMY nogorpesa, n AaTb 6MOKy NPOrpeTbCs B TEYEHUN
npumepHo 1 vaca;

- NogaTb OCHOBHOE NUTaHWe Ha Brok;

- Yyepes BCTPOEHHbIN 3KpaH MeHo « TECT» unm nHeim cnocobom ybeantbcd, 4To 6rnok npo-
rper.

- OCYLLIECTBUTb NPOBHbLIN 3anyck MHBepTOpa.

T.K. BHyTpM Brioka noctosiHHOe HanpsikeHne gocturaet 800B, a MMnynbCHbIE 3HAYEHNA MO-
ryT 6biTb eLle Bbille, O4eHb BaXXHO o6ecneynTb BpeMs npeaBapuTeNbHOro nporpeBa He Me-
Hee 1 Yaca c uUenbk HOpManu3auvu napamMeTpoB BRNAXHOCTU B Koprnyce OGryioka U UCKNo-
YUTb ABNEHUSA KOHAEHCALUMN U INIEKTPUYECKOro npoodosi.

3.4.1.2.Pa6oTa c CEHCOPHOM KJlaBUaTypou B XOJI0A4HOE BpeMA roaga
[ns B3pblBO3aLLMLLEHHOIO NUCMONHEHNS BY gonyckaeTcsa paboTaTtb C KHOMKaMy CEHCOPHOWN KnaBu-
aTypbl B yTeNJNeHHbIX pyKkaBuuax. B aTom crniyyae, ansa onepaumm «Haxatusy» KHOMKM, Nydlie
ncnonb3oBaTb 6ONbLLIOK Nanew, T.K. OH MMeeT Bornbluee NATHO KOHTaKTa, N COOTBETCTBEHHO
BonbLy eMKOCTb. HaxaTtus cnegyet nponsBoauTb yBepeHHo, 6e3 cyeThbl. Cuna Haxatus, 6e3
pyKaBuL, 3Ha4YeHMs He MMeeT. B yTenneHHbIx pykaBuLax TpebyeTcs cnerka HagaBnuBaTb Ha
3KpaH, C Lienbio HEMHOMO NPOMATL Matepuan pykaBuubl 1 yBENUYNTb NATHO KOHTaKTa nanbua c
ceHcopoM. O cpabaTbiBaHUKN KHOMKM MOXHO CyauTb MO 3aropaHuio €€ «TaKTOBOro CBETOAMOAAY.

3.4.2.BknroyeHue nutaHusa

Mpn nopgade nutaHua Ha BY Ha gucnnee npnbopa B TEHYEHUN KOPOTKOrO BPEMEHU
oTobpasntca BepcuA MO 6noka, a 3aTeM TEKYLUMIA pexXmM paboTbl (PeXXnM, B KOTOPOM 610K
ynpaB/ieHNA Haxoaunca nepen oTKNKYEHNEM NMUTaHNA) N MUHANKATOPbI aKTUBHOCTU KHOMOK
«[lyck», «Cton» n «Y / PY / MeH0», COOTBETCTBYIOLLME TEKYLLEMY pexumy. B 3aBucumocTu ot
TEeKyLero pexxmma pabotbl BY 1 3HayeHnA napameTpa «ABTOMaTU4ECKUIK 3anycK» 49 (OM
04.04) , O30 oBuratenA Hacoca MOXXeT 6bITb aBTOMaTUYECKN 3anyLeH B 3TOT MOMEHT USN XXe
6710K MOXET OXuaaTb BBOAA KOMaHObl ynpaBneHuaA.

3.4.3.Pexnmbl paboTtbl BY

BY umeeT yeTbipe pabouunx pexnma:

« peXxum «YpaanéHHoe ynpasneHue» (Pexxum «AY»/«[uctaHUMOHHOE ynpaBfieHue»);

- pexxum «YnpasneHue ¢ naHenw» (Pexxum «PY» / «Py4yHoe ynpaBreHue»);

+ peXxum «YpoBeHb B 6aKe» («BBOA TEKyLLero o6bLéma XuaKocTu B 6aKe»);

- pexxum «lMapameTpbl 6/10Ka» (PeXXUm N3MeHeHUA napameTpoB 6s510Ka yrnpasne-
HUA)

- peXxxum «NFC-cuutbiBaHUe apxuBa».

49 cm. MpunoxeHue 2, «HacTpoiika 6noka»
— 49 —


mailto:hmatic@ya.ru

ITostHas TeXIOOOEePXKa Ha canre I'mgpomaTux.P® wu 1o email: hmatic@ya.ru

[na HacTponkun BY HeobxoamMmo nepesecTu 610K B pexxum «MapameTpbl 6510Ka», a
3aTem BBeCTU B namATb BY Habop Heo6XoAMMbIX AAHHbIX.

Mepexon B MeHIo «Pexxum pa6otbr» (AM 01.00)
Bxon B maHHOE MeHIO BbINONHAETCA NO KH.«MeH10»:
«  [Ana pexxuma «PY»: Bxog BbinonHAETCA NO KH. «MeHto»/«F1» n3 coctoanmna CTOI.
«  AnAa pexuma «[Y»:

+  n3 coctoaHmAa PABOTA Bxop BbINOMHAETCA C MOMOLBIO OOHOBPEMEHHOIO Ha-
»XaTtuAa u ygep>xaHma 2x KH. «MeHro»/«F1» + «Cton»50 51

n3 cocrtoAaHmAa CTOI1 - no KH. «F1»

Bbixon B rn. akpaH 4epes3 Bbi6Op pexmnma paboTbl No KH.«BBOA», HaBurauma ocy-
LiecTBnAeTCA B cooTBEeTCTBUM C [NpnnoxeHmem 8.1

3.4.4.HaBuraums no MeHto:

Hasurauusa ocywiectBnseTcst B COOTBETCTBUM C [punoxeHuem 8.

[BwxeHne no MeHo BblbpaHHOro napameTpa (M NoATBEpPXAEHME BbIOPAHHOIO 3HaYeHus)
OCYyLLIeCTBsieTcsa KHonkon «BBoa» nocnegoBaTenbHO Yepes BCO BETKY NapaMeTpoB, C BbIXOAOM B
Ha4yano BeTKM nocne akpaHa «BbINONMHEHOY.

M3meHeHne yCcTaBoK NapamMeTpoB NPON3BOAUTCS KHOMKaMM «+» U «-». ECnn y nuameHsemo-
ro napameTpa eCcTb HECKOIbKO Nosen BBoaa, NepeKniodeHne Mexay HUMM npons3soauTcst ¢ NoMo-
LLIbIO KHOMOK «<» N «>».

BosBpaT B MeHI0 «Bbl6Op pexxuma» 13 gepeBa MEHI0 napamMmeTpoB Npon3BOANTCA
yepes KHonky «MeHto»/ F1. Boixon B rn. akpaH 4vepes3 Bbl6op pexkmma paboTbl N0 KH.«BBofg».

3.5.MeHi0 «MapameTpbl 6510Ka» 52
KapTta HaBuraumm no MmeHto cM. lNpunoxeHune 8, nepeveHb napameTpoB cM. [NpunoxeHue 2.

3.5.1. UameHeHUe «pexnma paboTbi», BXoA U BbiXoa B MeHIo «lMapameTpbl
6noka» (9M 01.00)

M3meHeHne «pexmnma paboTbi» O6roka n Bxoa B MeH «[lapameTpbi» BO3MO-
XeH 4vepes akpaH «OMO01.00» «Bbibop pexuma paboTbi». Bxog B AaHHbIN 3KpaH
BO3MOXEH TOMbKO MNPV OCTAHOBMIEHHOM [O3UPOBaHMM MO KOPOTKOMY HaxaTuio Ha
kHonky «MeHto»(F1). Janee HeobxoguMo BbiOpaTb MyHKT «[lMapameTpbl 6rioka» u
noaTBepAnTb CBOM BbIGOp KHOMKoW «BBoay.

50 ecnn napameTp «bBbICTpoe nepekoveHre» UMeeT 3HaveHne «PaspelueH» To Npu toboM U3MeHeHUM nogaydun
Hacoca nnm BBog KOMaHabl «[lyck» nnun «Cton» ¢ KnasuaTypbl, NnepeBoouT BY B pexxmm «YnpasneHue ¢
naHenu»(«PY»), cm.lNpunoxkexue 2: MeHto MNapameTpbl 6510Kka, BeTka «HacTponka 6roka»

51 [1oaupoBaHne B 3TOM crydae 6yneT npuHyauTenbHO OCTaHOBEHO
52 [lTononHMTEenNLHO onucaHve napameTtpos BY npuseneHo B «MPUNTOXXEHUE 2: Tabnuua napameTpoB HacTpo-

MK 6noka ynpasneHus "Mapomatuk-102(Ex)", koMmMeHTapum 1 pekoMeHgauumm no ux BbiIoopy, B3aMuMHOMY
BIIUAAHUIO U NPAKTUYECKOMY UCNOSIb30BaHUIO»
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3.5.2.NMapameTpbl: «CymmapHbIn 06BEM» (DM 02.00)

[Mo3BoNAEeT NPOCMOTPETL BECb NEPEKAYEHHbIN arperatoM (y4TEHHbIN Br1okoM) 06BLEM XKuakKo-
cTn. MoxeT Ucnonb3oBaTbCA Kak CHETUMK pecypca HaCOCHOro arperata u ansa nposegenus MNriP.

Hue 2)

3.5.3.MeHto napameTtpoB: «Texnoaaepxka» (9M 03.00)
(kapma Hasuzauyuu ro MeHr cm. [punoxeHue 8, nepevyeHb napamempos cMm. [Npunoxe-

MosBonser:

MpounTaTb cepuiHbIi HoMep®3 Gnoka «MfmapomaTtunk-103»
Onpenenntb 3awmnTyto B 6nok Bepcuto MO obecneyeHus
MocmoTpeTb agpec canTa Texnoaaepkkm brnoka

(

http://TUOPOMATUK.P® wunu http://hmatic.ru )

3.5.4.MeHto napameTpoB: «HacTpouka 6noka» (9M 04.00)

[Mo3BongerT:

* BbIGpaTb «AnroputM paboTbi»>* (OM 04.01):

* [losMpoBaHue -Korga nogada Hacoca OonpeaensieTcs 3agaHMeM 3HavyeHUs1 Nogauu,
n/y

* MWA-PerynupoBaHue -korga nogadya Hacoca onpegendetca NAO-anroputmom pe-
rynimpoBaHusi, OCyLLeCTBNAeMOro no curHany ot gatymka OC

* MT-PerynupoBaHue -korga nogadva Hacoca onpegensietca MT-anropuTmom pery-
NMPOBaHMSA, OCYLLECTBNSAEMOro Nno curHany ot aardmka OC.

* 3apaTb nopor nepexoga Ha AUCKPETHbIN pexum nogaydn (30, 35 nnu 40 % oT HOMU-
HanbHou nogayn) (M 04.02). 3agaetca nepexoq U3 pexnma yrnpasrneHUs UCKIIYUTENbBHO
CKOPOCTbIO XOA0B NINYHXepa, B PeXUM rage peryrnmpoBaHue CKopocTu Xo4oB KOMBUHUPYeTCH
C nay3amwu BpalleHusa 31 HacocHoro arperara;

* YcraHoBuTb 3HayeHne «MakcumanbHasa nogayva, %» Ona BCEX PEXUMOB (OrpaHuye-
HMe MakcumanbHou nogayun) (M 04.03), ana ygobcTBo, B APYrom nosie 3Toro 3aKpaHHOro
MeHI0 oTobpaxaeTcs 3HadyeHne «Makcum.( 50 'y ) nogava : %» - MakcumManbHOe 3Ha4e-
HWe nogaym Hacoca npu vactote 50 'y Ha BbIxoae MHBepTopa. T.K. UHBEPTOP MOXET hop-
MUpoBaTh YacToTbl A0 55MM°°, To napameTp «MakcumanbHas nogadya» MOXET NpeBbl-
watb 3HayeHue 100% v npeBbiwaTb 3HaYeHue B none «Makcum.( 50 'y ) nogayar.
BepxHee 3HauyeHMe napameTpa «MakcumanbHasa nogada», AOCTYNHoe Ans BBoAa, 0b6bly-
HO HaxoauTcs B AnanasoHe 120..140%. bnok camM BblYMCNAET U OrpaHU4YMBaeT BepxHee
3Ha4YeHMe napameTpa , ICXOAA U3 pearibHO BBeAEHHbIX AaHHbIX B BeTKax MeHio «Ka-
nnépoBka» «dIM10.xx» n «f'mpgpocuctema» (AM09.xx), n 6yaet pasnu4yHbIM Ans pas-
HbIX HAaCOCOB M ycrnoBuin ao3upoBaHus. [pn BBoae «MakcumanbHas nogaya,100 %»

ornok OrpaHnynT nogavyy Hacoca nacrnopTHbIM 3Ha4YE€HNEM HOMMWHaNbHOW Nogayn.

Paspewntb/3anpetmte «KABTOMaTu4eckum nyck d» npu nogave Hanps>keHUs nutaHus

(OM 04.04);

53 MapameTp M3MEHAEMbIN Yepe3 MeHL, NpX HEOBXOANUMOCTM 1 ANA yoobcTBa MOXeT 6biTb CKOPPEKTUPOBAH

5 AnropuTm ynpaeneHuA nogayeii Hacoca

55 TexHnuyeckasa BO3MOXKHOCTb (hOpMMPOBaTh YaCcTOTY Ha BbIXo4e NHBepTopa 6onee Yem 55U umeeTcA, HO Npu
3TOM CYLLIEeCTBYET ONacHOCTb NPEBbLICUTb KPUTMYECKME CKOPOCTUN TEeYEHNA XUIOKOCTM B KNanaHHoN cucteme Haco-
ca. YTo MoXeT BbI3BaTb KaBUTaUMIO 1 Op. Npobriembl.
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* PaspewnTtb/3anpetuts «BbicTpbin nepexon PY/AY» (OM 04.05). NapameTp BAnSAET Ha
anroputm o6paboTKM COOTBETCTBYIOLLEN KHOMKM NaHEeNn ynpasneHus;

* Bbibpatb 3HauyeHne napameTtpa «AucTt. ynpaBneHue» (3M04.06)

* «4-20MA» - AngA ynpaeneHns nogadyen unv 3agaHusa yCTaBKu peryrnvpoBaHus no
TokoBon netne 4-20MA, 4epes BxogHow aHanoroBbi nopT A_In1. MNpeanonaraet noa-
KIHOMEeHNe aHanoroBoro 3agaryumka kK knemmHown konogke X1 (Knemma «3agatymnk noga-
4yn Hacoca» (X1:A5) n knemma «O6wmi 24B» (¢ X1:A1 no X1:A4));

* «0-20MA» - ong ynpaseneHus nogaden unn 3agaHnsa yCTaBKkU perynupoBaHus no
TokoBon netne 0-20MA, nnu ¢ NOMOLLBIO NCTOYHMKA HanpshxkeHnsa 0-10B, yepes Bxoa-
Hou aHanoroBbl nopT A _In1. lNpegnonaraer NoakNYeHMe aHanoroBoro 3agaryvka K
knemmHoun konogke X1 (Knemma «3agatumk nogadm Hacocar» (X1:A5) wun knemma «O6-
wun 24B» (c X1:A1 no X1:A4));

* «RS485» - ona ynpaeneHus nogaden vnu 3agaHus yCTaBKU PerynmpoBaHUsA Mo
RS-485. MpeanonaraeT noaknioydeHne nuHuin nHtepdeiica RS-485% k kneMMHoml Ko-
nogke X1:A15(nuHua A) n X1:B16(nnHuga B) (SkpaH X1:B15).

* «AMnynbcHbIM BXoA» - ANS ynpasBneHna nogaden ¢ noMoLLbI N3MEHEHUS YacTo-
Tbl CrieaoBaHMA MMMyYIbCHbIX curHanoB. [Npegnonaraetr nogkmnto4eHMe MUMMYSIbCHOro
3apgatymka Kk knemme «MmnynbcHeii Bxog» (X1:B9) n knemme «OOWMA ONCKPETHBIX
BxogoB» (X1:B12).

3.5.5.MeHto napameTpoB: «daTunkn» (3M 05.00)

(kapma Hasuz2auyuu rno MeHr cm. lpunoxeHue 8, nepedyeHb napamempos cMm. [Npunoxe-
Hue 2)

Mo3BongaeT ckoHdurypmpoBatb Bxoabl 6noka ana paboTbl C pasnuUYHbIMKU gaTdynkamu, npu-
MEHEHME KOTOPbIX MOXET OblTb akTyanbHO Mpu MNOCTPOEHUM HACOCHOW YCTaHOBKWU. A Tak ke BBe-
CTM NapamMeTpbl HOPMUPOBAHUS CUTHaNa OT HUX.

*  MoaknounTL/OTKMIOYNTL BHELWHUIA «[daTuymMK YacToTbl XoA4oB»°’ nnyHxepa (3M05.01). Mpw
BblOOpe 3HayeHus napametpa «[llogknoyeH», AaTymK YacToTbl NOAKMNIOYAKT K KIIEMMHOW
konogke X1 (knemmbl X1:B11 n X1:B12);

* MMoAKNIWYNTL/OTKNIYNTL BHEeWHUN «[aTYyMK paBrieHUA» B HAMNOPHON
marnctpanu(dMO05.02). BoaMOXHO NoakntoveHne gaTymkoB € (bOpMaToOM BbIXOLHOMO CWUr-
Hana gatumka 4-20mA. lNpu BbIGOpe NapameTpa «llogknioveH» cnenyeT 3agatb npeaen
LwKansl usamepeHus gartyuka B Bar (O9M05.03). Ecnu B nacnopTe Ha AaTyvk AaBMNeHUs LLKa-
na 3agaHa B OTNIMYHbIX OT YKa3aHHbIX Bbllle eguHuuax, nx Heobxoamumo nepesectu B Bar u
BBECTU BbIYMCINEHHOE 3HAYEHNeE.

* MoakntouYnTL/OTKIIYNTE BHELLHUI OATYMK YPOBHS XMUAKOCTU (peareHTa), B 6ake(OM05.04).
Bo3MOXXHO nogkroyeHne gatynmkoB € (opmMaToM BbLIXOAHOrO curHana gatumka  4-20mA.
Hanee HeobxoaumMo 3aaatb, B %, rpaHuubl aBapuMmMHOro 4O3MPOBAHUS N BKIKOYEHUSA CUrHa-
nmsaumm nNpu AOCTUXKEHUN 3afaHHbIX 3HAaYEHUA MUHMMANbHOMO M MaKCMMarnbHOIMO YPOBHS
Xngkoctn (peareHTa) B bake. A Tak Xe, A1 HOPMUPOBAHNA BXOAHOIO CUrHana oT fgaTyuka
ypoBHSA Heobxoammo 3agatb Touky 0% (MA) n Touky 100% (MA). MNMepeuncrneHHble Bbilwe
napameTpbl HOPMUPOBaHWA M 06paboTKM CurHana faTyvMka YpPOBHS HacTpauBaloTCa B
«3OMO05.05»:

*  «MuHumym» , % -rpaHuua aBapuMMHOrO OCTaHoOBa NpW AOCTMXeHun Min
YPOBHS peareHTa B bake;

56 Cm. OnucaHme npoTtokona Modbus RTU gna M'apomaTunk-102

57 B GONbLUMHCTBE Cy4aeB PeKOMEHOYETCA MCMOSIb30BaTb BCTPOEHHBIV B 6/I0K BUPTYasbHbIA AATYMK YaCTOTbl XO-
[L0B NMyHXKepa, Bbibvpana 3HadeHve napameTpa «OTKIoUeH»
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 «Makcumym», % --rpaHMua aBapuUMHOrO OCTaHOBA MNpuU OOCTMXKEHun Max
ypoBHs°8 peareHTa B Gake;

* «0% ypoBHA 6aka», MA -3Ha4yeHMe TOKOBOro CuUrHana c gatymka ypoBHS Npu
NONHOCTbIO U3pacxogoBaHHOM Bake (M3MepeHHoe Npwu nyckoHanagke). Mcnonbay-
eTCsl ANs1 HOPMUPOBAHWS CUrHana gardmka ypoBHS;

* «100% ypoBHA 6aka», MA -3Ha4eHMe TOKOBOrO CUrHana c gatymka ypoBHS
npy NOSHOCTbIO HanonHeHHOM Gake (M3MepeHHoe Mpu nyckoHanagke). Mcnonbay-
eTcs Ans HOPMUPOBAHWS CUrHanNa AaTtynka ypoBHS;

[Mpn ncnonb3oBaHMM B KAYECTBE AaTyMKa YPOBHS MTMAPOCTAaTUYECKOro AaTtymka unv aatyu-
Ka AaBneHus, npegensl cpabatbiBaHUS CUrHanM3aumm €min U €max B [%] paccumTbiBatoTcs no ¢op-
Mynam:

xh_.
i = gxp min ><100;

max
max

roe: g — yckopeHue cBo60aHOro nageHus;

p- yaenbHasa NOTHOCTb NepekavyMBaeMOn XXUAKOCTY;

Pmax — MakcumanbHoe AaBneHne nsmepsaemMoe 4aT4MKoM JaBrieHus;

Rmin N hmax YPOBHM XXMAKOCTK B Bake cpabaTbiBaHMS CUrHANM3aumm.
MoAKNIYNTB/OTKIIOUYNTL BHELWHUI «[aTtunk Temnepatypbl» (3M05.06). Bo3amoxxHO nogkrto-
yeHne gaTtyMkoB C hOpMaTtoM BbIXOQHOrO curHana gatdmka 4-20mA. BHewHnn gaTtymk
TeMmnepaTypbl MOXET WUCNOSb30BaTbCs C LESbi KOHTPONsS TemnepaTypbl Gaka peareHTa,
Temnepartypbl npubdopHoro 6okca, Temnepatypbl 3 nnn npueoda Hacoca. A Tak Xe C ue-
nblo ynpaBneHusi TemnepaTypoun B 3agaHHOM o6bEMe ¢ nomoLlbto BHewHnx TOHoB. Mapa-
METPbl HOPMUPOBaHUA N 00paboTKM CUrHana BHELLHEro AaTtyvka TemnepaTtypbl U yCTaBKu
perynﬂTopa TemnepaTypbl HacTpansatoTcs B «3AM05.07»:

«4MA», C -3HayeHne TemnepaTypbl JaTynka npu BeIXogHOM curHane 4MA (U3 nacnopta
Ha p,aTqMK)

«20mA», C -3HauyeHne TemnepaTtypbl gartyvMka npu BbixogHoMm curHane 20mA (M3 nac-
nopTa Ha gaTyuK)

«3apaHue», C - ycTaBka And BCTPOEHHOro B Briok kKaHana perynsatopa temneparypbl;
«'uctepesucy», C -ructepesnc BCTPOEHHOro B 610K kaHana perynsaropa Temneparypbi.

3.5.6.MeHto napameTpoB: «Bxoabi»(3M 06.00)

(kapma Hasuzayuu no MeHto cMm. lNpunoxeHue 8, nepedeHb napamempos cM. [purnoxe-
Hue 2)
[Mo3Bonger:

* HacTtpoutb (hyHKUMOHaNbHOE Ha3HavyeHne «MIMnynbCHbIN BXOA4» (KNeMMHas Konog-
ka X1 koHTakTbl X1:B9 n X1:B12).
BbibpaB - «KoHTponb gocTtyna» K ykasaHHbIM KOHTakTaM NOAKMIoYaeTca AaTynky
«H3» KOHTaKkTamu, Npu pasmbiKaHUM KOHTAKTOB NPOLECC JO3NMPOBaHUSA OCTaHaBNu-
BaeTcs, Yepes BblbpaHHOE BpeMS 3a0EPKKN.
BbibpaB — «3agatynk» K yKasaHHbIM KOHTaKTaM MOAKIYaeTcs UMMynbCHbIN 3a-
AaTYnK Npom3BOAUTENBHOCTM HACOCHOrO arperaTta, YTo [AO/MKHO ObITb MoaTBep-
XOeHo BbI6opoM B MeHo «HacTpoika 6nokay»/ «uctaHuMoHHOe ynpaBneHne» Ha-
cTponkn «mnynbcHbIM Bxoa». Cneayowmm warom MeHo «BxogHas vactota» 3a-
AaTb 4acTOTy MMMYNbCHOrO 3ajaTyvMka npou3BOOMTENBHOCTM Hacoca, COOTBET-

58 A\meeT 3HaueHMe Npm 3anpaBke 6aka HACOCHOro arperarta, Koraa BO3MOXEH Mepenve 1 pa3nve peareHTa B no-
MeLLeHNM HACOCHOW YCTAaHOBKW. Tak e aKTyaneH B pedKuUX NpMMeHeHWAX, Koraa Hacoc HaMoNMHAET NpUeMHbIi
6aKu 1 n3mepAeTCcA ypoBeHb peareHTa Ha Bblibpoce Hacoca.
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CTBYIOLLYYO HOMUHANbHOM nogade Hacoca npwu nutaHum 3L oT cetn ¢ yactoton 50
My.

* HactpouTb Bxog «9KM Pminy» ( knemmbl X1:B7, n X1:B12 nogkntodeHne anekTpo-
KOHTaAKTHOro MaHomeTpa ¢ «HP» KOHTakTamMu Anst KOHTPONs MUHUMAaNbHO OOny-
CTMMOrO 3Ha4YeHMSA OaBNEeHNsa B MarncTpanm).

Ecnu BbiOpaH - «OKM1:CTOIN_3[», npn 3aMblkaHUM KOHTAKTOB MPONCXOAUT OCTa-
HOBKa anekTtpoasuratens. Cnegylowmm warom MeHio Heobxoanmo 3agatb «Bpems
3a4€epPXKN Npu Nycke», T.e. 3a[aeTcsa BpeMsi, B Te4EHMEe KOTOPOro CUrHan anekTpo-
KOHTaKTHOro MmaHometpa byaeTt urHopmpoBaTbCA.

Ecnn BbiGpaH - «OKM1:MMYCK_3[0», npn 3amMblKaHUN KOHTAKTOB MPOWUCXOAWUT MyCK
anekTpogBuratens.

* TlapameTtp «Bpems 3agepxkuny», B 3TOM MEHI0, NO3BONSET 3a4aTb BPEMSA UCKPUMU-
Hauumn curdana ot Bxoga OKM Hu3Kkoro gaBneHust Npu ctapTte, U NO3BOMSIET HACOCY
nocrne craprta ycnetb NPeofoneTb HKHIO aBapuUnHyHO rpaHuuy AaBreHus B rupo-
cucTeme.

3.5.7.MeHt0 napameTpoB: «Bbixogbi»(3M 07.00)

(kapma Hasuzauyuu ro meHro cm. [punoxeHue 8.6, nepedyeHb napamempos cMm. lNpurnoxe-
Hue 2)
[Mo3BonsgeT HaCTPOUTb CUrHarbHbIE BbIXOAb! Broka:
* Hactpoutb «Pene 1» (3M07.01)(knemmHas konogka X1 koHTtaktel A9, A10).

* «BkntoyeH J[1» -KOHTaAKTbl pene 3aMblKaloTCA NPU BKITIOYEHUM 3NeKTpoaBuUra-
Tensa Hacoca.

* «<Mpet posupoBaHMe» (peKOMeHAOBaHHasi HACTPOMKA) -KOHTaKTbl pene
3aMblKaroTca nocne komaHapl «[yck» u ocTatoTCs B 3TOM COCTOSIHUM A0 NOo-
nyyeHun komaHgbl «Ctony», gaxe B TOM cnyvae, ecnu 3] B 4aHHbIN MOMEHT
NPUOCTaHOBIEH.

* «Cpabotan 3KM1,2» -KOHTaKTbl pene 3amMblkaloTCa NpuU NONyYeHUn curHana
OT 3NEKTPOKOHTAKTHOrO MaHoMeTpa MpensTCTBYOLWEro®® NpogormKeHUo 4o-
31MpoBaHNs HAacoCcoM (CM.Tak Xe HacTporku Bxogos OKM1 n 3KM2). B suay
NnoTeHUNanbHON BaXXHOCTW CUrHana, oH cbpacbiBaeTca TOMbKO MPU CHATUM
nuTaHus c brioka.

* «Bkn.ynpaBn. ¢ naHenu» -curHanuaupyet o TOM, OTKyAa OCYLLEeCTBMSAETCS
3agaHune nogadn. CurHan akTMBeH (KOHTaKT 3aMKHYT) Korga BbliOpaH pexum
«YnpaeneHusi ¢ naHenn» (npubopa) . Mpn atom KH. MNMyck n Cton moryT 6bITb
aKTMBOPOBAaHHbI B 3aBUCUMOCTM OT UX HacTpoek B «3M06.06» n «3M06.07»

* «YnpaBrneHue HarpeBOM» - CUrHasn akTuBeH (KOHTaKT 3aMKHYT) Korga Heob-
xoauMmo BkrtodeHne TOHa ana noggepaHna TemnepaTypbl B COOTBETCTBUM
C yCcTaBKaMu KaHana perynatopa Temnepartypbl B « 9M05.07»

* «Cpabotan [laT Yp» -KOHTaKTbl pene 3amblKatoTCs Npyu OAOCTUXKEHUN CUTHa-
NIOM OT JaTyuka ypPOBHSA O4HOM U3 3adaHHbIX rpaHuy. PyHkuma «CpaboTtan
[dat Yp» BblOMpaeTcsa TONbKO ecnv B MeH0 «[aTtymkm» MNOAKMYEH OaTYMK
YPOBHS.

* Hactpoutb «Pene 2» (3M07.02) (knemmHaa konogka X1 koHTakTbl A11,A12). Ha-
6op napameTpoB Ana ynpasneHusa yHkumnen «Pene 2», NONHOCTbIO COOTBETCTBYET
«Pene 1»;

59 nmeeTcA BBMAY Npexae BCEro cMTyauma onacHoro npeBblleHMA AaBneHrA B Tpy6onpoBoae H Beibpoce Hacoca,
W cuTayumna ¢ nageHneM AasfieHnA Ha BbIBpOCce Hacoca HMXe min 3HayYeHus, YTO MOXKET ObITb MHAMKATOPOM pas-
pbiBa Tpybonposoaa
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* Hactpontb «Bbixog 4...20 mA»(OM07.03) (knemmHas konogka X1 KoHTakTbl B13,
B14, ¢ npousBonbHOM nonsipHOCcTbLIO noakntodeHus UM gna Bo3dyxaeHnA To-
KoBOro curHana B netne®?):

* «Mopaya Hacoca 1» -Ha BbIXO4 NOCTYyNaeT TOKOBbLIA CUrHanm NponopLmoHarb-
HbIi cpegHen Npou3BOAUTENBHOCTU Hacoca (peKoMeHAOoBaHHaA HacTpom-
Ka).

* «Mopaya Hacoca 2» -Ha BbIXOL NOCTYNaeT TOKOBbLIA CUrHanm NponopLmoHarb-
HbI MTHOBEHHOM MPOU3BOAUTENBHOCTWN Hacoca

* «BbixogHaa 4yacToTta» -Ha BbIXO4 MOCTynaeT TOKOBbIA CUrHam nponopumno-
HanbHbIN YacTOTE NUTAOLLLEro HaNPsHKEHWs ANeKTpoABUraTensa Hacoca.

3.5.8.MeHt0 napameTpoB: «RS-485» (OM 08.00)
(kapma Hasuz2auyuu ro MmeHro cMm. lpunoxeHue 8.7, nepedyeHb napamempos cMm. lNpurnoxe-

Hue 2)
[Mo3BonseT HacTpouTb NapameTpbl MHTepdenca RS-485 cuctembl KOHTPOSA U ynpaBneHus
BEPXHEro ypoBHS, 8 UMEHHO:
* «RS - 485: Homep XXX» -ycTaHOBUTb yHUKanbHbIM HOMep BY cpeaun ycTponcTs,
NOAKMOYEHHbIX K ceTn Modbus cucTembl KOHTPONS U ynpasBneHus BEPXHEro ypoB-
HS.
* «RS -485: CkopocTb XXX» -yCTaHOBUTb CKOPOCTb OOMeHa JaHHbIMWU, NPUHATYHO
B ceTn Modbus cucteme KOHTpOns 1 yrnpaBneHUss BEpXHEro ypoBHS.
* 3anpetutb/paspelunTb NOSIHbIA KOHTPOSb -CUCTEME KOHTPONSA U yrpasBrneHns
BEPXHEro ypoBHS ynpaensaTb paboTon HacocHoro arperata no nHrepdency «RS —
485». Komangbl yteHna peructpos Modbus no nocnegosaTtensHoMy nopty Oo0-
CTyNHbI B Ntobom pexnme paboTbl Broka.
3.5.9.MeHto napameTpoB «'mgpocuctema» (M 09.00)
(kapma Hasuzauuu ro meHr cm. lpunoxeHue 8.8, nepeyeHb napamempos cm. lNpurnoxe-
Hue 2)

MosBonsieT YyCTaHOBUTb 3Ha4YeHNEe aBlieHnAaA U BA3KOCTU I'IepeKa‘-II/IBaeMOI7I XKNOKOCTU.

- «Pa6bota: paBneHue XXX» -yCTaHOBUTb BeNM4YNHY pabo4dero aasfeHna B rmapocu-
cTeme. BBeneHHoe 3HaveHne pasneHva ncnonbadyetcA BY ecnn He noakntoyeH BHeLWHWA aat-
YMK [aBJIEHMA C aHANIOroBbIM BbIXO0M;

« «Pa6oTta: MuHum. nasneHune XXX» -BBegeHHOE 3HAYEHME OaBIEHNA UCNOSb3YyeTCA
BY ecnu nogknoYeH BHEWHNW JaTYMK OaBeHUA C aHanoroBbiM BbixogoM. Peakuua BY npu
OOCTMXKEHUN OaBfIEHNA MarncTpanu paBHOro BBeOEHHOMY NporpamMmmMmmpyeTcA B MeHIO «Bxoabl/
OunckpeTHbi Bxog AKM1». [Npu BBOAE MMHMMANbHOro AasneHua pasHoro 0, peakuma BY oT-
CyTCTBYET.

- «Pab6ota: Makcum. [laBneHue XXX» -BBeOEHHOE 3HAYEHNE OAABMIEHMNA UCMNONb3YET-
cA BY ecnu nopgknioYeH BHEWHWA AaTYMK gaBieHMA ¢ aHasiorosbiM Bbixoaom. Peakuna bBY
npv AOCTUXKEHUW JaBNEHNA MarucTpann paBHOro BBEAEHHOMY — OCTaHOBKa Hacoca, aHaso-
rmyHo OKM2.

60 Mpon3BonbHLIA BLIGOP HamNpaBieHNsa NPOTEKaHNA Toka Mexay Knemmamu TOKOBOro Bbixoda obecneveH ncnosib-
30BaHMEM B cxeMe 6/10Ka OUMOLHOMo BbINPAMUTENBHOIO MOCTA, NOAK/THOYEHHOrO K 3TUM KnemMmmam. 3awmTta TOKOBO-
ro BbIxofa OT MPEBbIWEHNA HANpPAXEHNA BO30Y>XKAEHNA TOKOBOW NeT/IN OCYLWECTBNAETCA C MOMOLLbLIO CreLmasnbHO-
ro 3almMTHOro amopda («TpaH3una», cynpecopa nuTaHuA) U camoBOCCTaHaBMBAIOLWErocA NpegoxpaHnTena ( npu
cpabaTbiBaHUKN, BOCCTAHaBNMBAETCA CAMOCTOATESNIbHO MOC/Ie CHATMA HaNpAXKeHNA BO36Y>XAEeHMA NeTNN C TOKOBOro
BbIX04a)
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- «Pa6oTta: Baskoctb XXXXX» -anHammnyeckant! BASKOCTLS? nepekaynBaemMon XXnoKo-
ctu B [[Ma*c]ss.

3.5.10.MeHI0 napameTpoB: «Kannbposka» (OM 10.00)
(kapma Hasuzauyuu ro meHro cm. lpunoxeHue 8.9, nepeyeHb napamempos cMm. lNpurnoxe-

Hue 2)

Mo3BonsieT BBECTM MapaMeTphbl, YCIIOBUA U pe3ynbTaToB KannbpoBKM HACOCHOIO arperarta

K KOTOpOMY nogkntoveH aaHHbin BY. Kannbposka npoBoanTCA B COOTBETCTBUMU C MHAUBUAYaNb-
HbIMM NAaCNOPTHLIMU AAHHBLIMU HA HACOCHbLIW arperar:

- «Kanunbposka: gasneHue XXX klF'c» -BBOOUTCA 3HAYEHWE OaBMEHNA B MarucTpanu,
npyv KOTOPOM NPOU3BOAUTCA KannbpoBKa arperata ra CTeHae 3aBofa n3rotosmtena (Kak
npaBnIo 3TO HOMUHANbHOE paboyee JaBrieHe HACOCHOro arperara aTo, uugpa o6bI4HO Tak
)Ke BKJIloyaeTcA B 0603Ha4YeHue MmapKu arperarta );

- «Kanu6poBka: BAskocTb XXX Ma*c» -nHomumpyeTcA HeM3MeHAeMoe 3HavyeHne
BA3KOCTM XNOKOCTU, HA KOTOPOM NpoBoaniack kannbposka (3To Boaa , BA3KocTb 0,001
Ma*c);

- «Kanu6poBka: HomMHanbHaaA nogava XXX n/4» -BBOANTCA HOMUHANbHAA NacnopT-
HaA nogada HacocHoro arperata (uudpa o6bI4HO TaK e BK/1lo4aeTcA B 0603Ha4eHune
MapKu arperara);

« «Yucno peayktopa Yucno peaykropa Z2 = XX» -BBOOUTCA YNCO 3yObEB YepBAY-
HOro Koneca penykTtopa. [pu yctaHOBKE AaTyMka BpalleHMA (XO40B) Ha LUTOKE BbITECHUTENA
Z2=1. Ecnu paTyvK 4acToTbl BpalleHUA He YCTaHOBJIEH U UCMNOJIb3yeTCA BCTPOEHHbIN B
6/10K BUPTYyasibHbIM AaTYUK 4aCTOTbl XOA0B NNYHXXepa, Toraa sHadyeHue napametpa Z2 He
ucnosnb3yercA U Z2 MOXXHO 3aAaTb NPOU3BOJILHO;

+ «Yucno pepykropa Hucno peayktopa Z1 = X» -BBOOUTCA YMC/IO 3aX000B YepBAKa
penykTopa; [Npu ycTaHoBKe gartymka BpaweHusa (Xo40B) Ha WTOKe BbiTecHuTenAa Z1=1. Ecnu
AAaTYUK YacTOTbl BpalleHUA He YyCTaHOBJIEH U UCMNOJIb3yeTCA BCTPOEHHbIN B 6/10K BUPTY-

61 cywecTByeT cTporasa 3aBUCUMOCTb AMHAMMYECKON BA3KOCTbIO Bblpaxkaemoli B [[Na*c] (Mackanb B ceKyHAy) U Ku-
HEeMaTM4YeCcKOoM BA3KOCTLIO BblpaXkaemyto B [cCT].

62 BA3KOCTb YKMAOKOCTEN 06bIYHO 3aBUCUT OT TeMnepaTypsbl, T.4. ANA OOCTUXEHNA 0CO60 BbICOKOW TOYHOCTU O03M-
pPOBaHNA XenaTenbHO BBOAMTb peasbHble 3HaYeHUA BASKOCTM A03UPYEMO XKMAKOCTY Npun pabodei TemnepaType.
Ecnu Hacoc pa6oTaeT Ha ynuue, 1 )XMAKOCTb B 3MMHMIA Nepuon He NoAorpesaeTca, PeKOMeHAyeTCA MEHATb BBe-
[leHHOe 3HayeHue BA3KOCTWN peareHTa XoTA 6bl 2 pasa B rod, AnA «Tenaoro» U Ana «Xono4Horo» nepuonos. T.K.
BA3KOCTb B 9TW Nepuoabl MOXET OTNNYaTbCA Ha OAMH-ABa NopAaKa. 3HayeHue BA3SKOCTM XXUOKOCTU U eé 3aBUCK-
MOCTb OT TemnepaTypbl MOXKHO Y3HaTb:

C MOMOLLIO BUCKO3UMETPA;
13 msndeckmnx Tabnuu;
n3 TY Ha peareHT, y Npon3BoANTENA peareHTa.

Ecnuv onpenennTb BASKOCTb 403UPYEMOI XXNOKOCTU He yaaéTcA, ocTaBbTe BA3KOCTb BOAbI.
MprMepHoe 3Ha4YeHe KNHEMATUYECKOM BA3KOCTU Pa3NINYHbIX XUAKOCTEN OaHO HUXE:
AueToH-0,38cSt

BeHauH - o1 0,46 o 0,88cSt

Bopa nuteeBana - 1,13cSt

Bopa auctunnuposanHaa 1,00cSt

Mneo - okono 1,8cSt

Mmppokeuna HaTpuA (kaycTuk) pacteop 30% - 10,0cSt

Mép, >xnpkui - 74cSt)

63 cyluecTBYeT CTporas 3aBUCUMOCTb MeXAy AMHAMUYECKON BA3KOC3ThIO Bbipaxkaemoi B [[Na*c], [Pa*s] (Mackanb B
CeKyHAY) N KNHEMaTMYEeCKOWN BA3KOCTbIO Bbipaxkaemyto B [cCT], [cSt].
[JnHaMmunyeckaa BA3KOCTb paBHa NPOM3BEAEHUI0 KUHEMAaTU4eCKOWU BA3KOCTU Ha MIOTHOCTb XXUAKOCTH.
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aNbHbIA JAaTYUK YACTOTbl XOA0B NMJIYH)XXepa, Toraa 3HayeHue napameTtpa Z1 He UICNONb3y-
eTcA U Z1 MOXHO 3aAaTb NPOU3BOJILHO;

- «CkopocTb nnyHepa XXXX xop/c» -BBOOUTCA CKOPOCTb OBUXXEHUA MNIYHXepa,
npu pabote B[ arperaTta HanpAamyto oT cetn 380 B, 50, npu paboTe Hacoca NpmM HOMUHasb-
HOM NMacrnopTHOM AaBfieHNN Ha BbIGpoCce (Kak NpaBuio 3TO 3Ha4YeHue npusBeaeHo B nacnopre

Ha arperar);

- «MpeanbHaAa nogaya XXX mn» BBOOAUTCA Nogaya 3a O4MH OBOMHOW X044 NAyHXepa,
BblYMCNIEHHAA Kak Npou3BeneHne AJnHbl Xoaa NayHXepa Ha niowanb nayHxepa (Kak npasu-
N0 3TO 3HaYeHWe NpuUBeAeHO B NacnopTe Ha arperar);

- «Mopaya 3a 1 xop XXX mn» -BBOOMTCA Nofava 3a O4AWH ABOWMHOM XOA4, NiyHXepa, na-
MepeHHaa npu paboTte B[] arperata Hanpamyto oT ceTn 380 B, 50l npm paboTe Hacoca Ha
HOMWHaNILHOM NAacnopTHOM AaBneHUN Ha Bblbpoce. 3mepeHne nponssoanTcA nyTemM noacye-
Ta ymcna (HeCKONbKUX OEeCATKOB UM COTEH) XO40B MNAyHXXepa 1 KONMYeCcTBa XXMOKOCTU nepe-
Ka4eHHOro 3a 9TO YMCNOo X040B, 1 Nocnenywero geneHna o6béma Ha Ymcno xonos. [AnAa Ha-
OEXXHOCTN U3MEpPEHME MOXKHO NPOBECTU HECKOJSTbKO pas (Kak npaBnio 3TO 3Ha4YeHue npuse-
AEeHO B nacrnopTe Ha arperar);

« «MowHocTb 1 Hacoca X, XX KBT» -BBOAUTCA 3HA4YeHNE MOWHOCTM J[] npmBoaa Ha-
COCHOro arperaTta (Kak npasuio 3To 3Ha4eHue NpuBeAeHO B NacrnopTe Ha arperar, Tak Xe
€ro MOXXHO YTOYHUTb MO WKNbanKy Ha J[).

3.5.11.MeHi0 napameTpoB: «CucremMHble HacTpounkm» (3M 11.00)

(kapma Hasuzauuu ro MmeHr cm. [punoxeHue 8, nepevyeHb napamempos cMm. [Npunoxe-

Hue 2)

[Mo3BonsieT B AMAnNoroBoM pexume BBECTU UMW OTKOPPEKTMPOBATb HACTpOeuvHble napa-
METpbI 6rioKa : HanpsKeHne nNUTaroLen CeTu (a5 KOPPEKUUM BbIXOQHOMO HANPSKEHUSA Npu n3me-
HEHUN BXOAHOro), oTkannbpoBaTb (Mpu HeobBXoaMMOCTWN) aHanoroBble TOKOBbIE BXOAbl, U aHano-
roBbl TOKOBbIN BbIXOA,

3.5.11.1.MapameTpbl BCTPOEHHOro MHBEpTOpa

[na ynpaBneHns napameTpamu uHBeptopa 6roka ynpaBneHus ncnosnb-
sytotca OM 11.01, OM 11.02 n OM 11.03.

KoHTposnb UceTn - no3BondaeT BKIIOYUTE (PYHKLNIO aBapUUHOro ocTaHoBa
Npy 3HAYUTENBHOM OTKNOHEHUN HANPSXXEHUs1 CeTn NUTaHnsa Gnoka OT HOPMbI.
Mpwn 3HauyeHun napameTpa «BknoyeH» , Npu Bbixoge HaNpsXKeHUs Ha Bxoade
6noka 3a gonyctumble rpaHuubl, ByaetT nponsseneH aBapuiHbI OCTAHOB [O-
31MpOBaHMsA N Ha 3KkpaH bnoka BbiBegeHo coobuieHne «Owmnbka 31» -npm HU3-
KOM BXOOHOM HanpsbkeHun n «Owmnbka 32» -npu BbICOKOM BXOLHOM Hampsi-
XEHUW.

Ucetn = XXX B - 9KkpaH nokasblBaeT YypOBEHb HanpsiXXeHUs Ha BbINpsSMun-
Terne MHBepTOopa U , OQHOBPEMEHHO, NO3BONSAET N3MEHUTL®* KannMBpoBKy 3TOro
aHanoroBoro nopra.

Yactota WM - no3sonsieT uaMeHuTb YacTtoty reHepauuu LM vHBep-
Topa. 3aBoackas HacTporka 4kl u.

3.5.11.2.NMNapameTpbl KANMOPOBKU aHANOroBbLIX MOPTOB ONOKa
Kannbposka aHanorosbix noptoB OM 11.02, 3M 11.04 no OM 11.07

B CBA3M CO CJTOXXHOCTbHO M OTBETCTBEHHOCTbKO JAHHOIA ONEPALMU, NOPAMOK EE MPOBE-
NEHUA B NAHHOM PA3MENE HE NPUBOOUTCA. KAIUBPOBKA MNMPOBOAUTCA HA 3ABOE U3rOTOBU-
TEJIE, B COOTBETCTBUU C UHCTPYKLUUAMU MO HANAOKE UJTU CNELIUANUCTAMU KHUNA 10O A0NOJ-
HUTEJIbHbIM 3ABOACKUAM UHCTPYKLUAM.

64 He CTOMT OCYLLECTBNATL 3Ty ONepaLmio CaMoCTOATENbHO, 663 COOTBETCTBYIOLLEN 3aBOACKON MHCTPYKLMM

— 57 —
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3.5.11.3.NapameTpbl 3awmTbl [
[nsa 3awmTbl anekTpoaBuratens HaCOCHOro arperata BBOOAATCS:

+ «KoachdumumeHT neperpysku», B guanasoHe ot 0.5 go 2.0;

+ «Kon-Bo xopoB nn.ao octaH.d[» -4MCNo XOAOB MiyHXepa Hacoca 4onycKkaemMoe B
COCTOSAAHUM neperpyskn, B ananasoHe ot 1 go 20 xogos.
3aBoackme HaCTPOMKN AaHHbIX MapaMeTPOB:
« «Ko3acpchnumeHT neperpyskun» =1,0
» «Kon-Bo xogoB nn.go octan.3» =10
« Tekywasa Harpyska Ha Bany J[] BbluMCNAeTCs MCXoaa M3 U3MEPEHHBLIX BENUYMH TOKa M
HanpskeHns Ha obmoTkax 31 n ckopocTn ero BpalieHms. I HopMmnpyeTcsa No OTHOLLEHMIO K YKa-
3aHHOM B MeHI0 «KannbpoBka» nacnopTHon mowHocT 3] HacocHOro arperara.
[aHHble napameTpbl NO3BOMAOT MPOBECTU TOHKYK HACTPOWKY 3awmuTbl O, OT MexaHuye-
CKMX Neperpys3ok Ha ero Basny, KoTopble MOryT ObiTb BbI3BaHbI:
« Npobrnemamu B peaykTope npuBoga HaCOCHOro arperaTa
« Ype3MepHbIM YCUINMEM 3aTArMBaHMA y3na canbHMKOBOrO YNfOTHEHMSA Hacoca
« aBapUNHbLIM MPEBbILLEHMEM AaBMeHNA Ha Bbixofe Hacoca (0COBEHHO B crnyyasix OTCyT-
ctBnss AKM Ha BbIxoae)
PekomeHOoBaHHbIE 3HaYeHME «KOAPULMEHT neperpys3kny nexart B AnanasoHe ot 0,5 oo
1,1 1 3aBUCAT OT MOLLHOCTM, TMNA U XapakTEPUCTMKE NPUMEHAEMOro B HacocHom arperate 3. U
MOryT ObiTb YTOYHEHbI MPWU NPOBEAEHMM NYCKOHaNagouHbIX paboT. [pu NonHoM OocTaHOBKE Bana
Ol oT neperpy3kn, 6ok OTCYNTBIBAET BPEMS 3a4EPXKKM NOACYMTbLIBAET A0 aBapUMHOIO OCTaHOBA.
T.e. HE YMCNO XOAOB NIyHXepa, a BPpeMA 3KBMBANIEHTHOE 3TOMY YMUCIy XO4O0B, NPW 3a4aHHOM Mo-
Aade Hacoca.

3.5.12.MeHo napameTpoB: «[MALO-perynaTop» (AM 12.00)

(kapma Hasuzayuu rno meHr cm. lpunoxeHue 8.11, nepedyeHb napamempos cm. [Npuro-
)XeHue 2)

[Mo3BonseT BBECTUN UM OTKOPPEKTUPOBATb HAacTpoeYdHble napameTpol MNAL-perynaTtopa.

- «Kp» —koadh¢puumMeHT BAUAHUA NPONOPLMOHANBLHOro 3BeHa, OCHOBHOM U3 BCEX
KOahpMUMEHTOB KOHTYypa perynupoBaHus. OnpeaensieT CKoOpoCcTb M TOYHOCTb perynupo-
BaHMs. YeM OH BblIlle, TEM CKOPOCTb BbIXxoAa NapameTpa K 3aJaHHOMY 3HAYeHUIO Bbille, a
Tak ke MeHbLUe owmnbka. Ho ¢ poctom Kp Bo3pacTtaeT BEPOSATHOCTb NepPePErynnMpoBaHms, a
TakK >Xe€ PUCK BO3HUKHOBEHUS aBTOKONebaHnn.

- «Ki» —koacppuumMeHT BNUAHUA MHTErpupyrowero 3BeHa, OH NOMOraet AOCTUYb
Gornee BbICOKOW TOYHOCTU pPEryniMpoBaHus.

- «Kd» —koachbuumeHT BnusaHua audcgpdepeHumpyrowero ageHa, oH nomoraet Ao-
CTWUYb YMEHbLUUTL BPEMS U CHU3UTb BENUYMHY nepeperynuposaHus. Mcnonb3oBaTb €ro He-
06X0OUMO C OCTOPOXHOCTbIO. BONBLUIMHCTBO CUCTEM ynpaBreHus A03MpOoBaHWEM AoCTa-
TOYHO MHEPLMOHHBLI 1 Kd MOXHO npucBamBath 3HadeHue 0. T.k. andpd. coctasnstowas go-
BOIMbHO MoABepXeHa wymaMm n TpebyeT ucnonb3oBaHne unstpoB B uenu gatydmnka OC.
[Mpn HeoCcTOpOXHOM Mcnonb3oBaHUK, anddepeHuMpoBaHe curHana gardunka OC moxer
3HaYUTENBbHO YCUNUTL NepeperynmpoBaHne Npu NepexogHbIX npoueccax.

- «3agepxKa» —YyuYuTbiBaeT BPEeMS YMCTOro 3anasgbiBaHUs peakuuu napamerpa
perynupoBaHnsa Ha ynpasnswollee Bo3genctene (Hanpumep, korga garymk OC ctouT B no-
TOKEe Ha yaaneHuu OT MecTa BMnpbICKa peareHTa B MOTOK U T.M. Cry4an)

- «WHBepcusa» —yuuTbiBaeT HanpaBfieHUe U3MEHEHUA perynmpyemMoro napamerpa
npv ysenuyeHnn nogayn Hacoca ( «fa» nnm «Het» )

3.5.13.Mon6op napameTtpos MUO-perynaTopa®®

MapameTpbl «3agepxka» 1 «MIHBepcus» MoryT BbiTb onpedeneHbl Kak NPakTUYeckn, Tak U 13
TEXHUYECKOWN AOKYMEHTaLUN Ha OObEKT perynmpoBaHust.

65 rpaHMLbl HACTPONKM KOS PULIMEHTOB CM. B [NprnoxkeHum 2
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MapameTpsbl Kp, Ki, Kd, kak npaBuno, nogbupattca nHaAMBMAyanbHO ANS KaxOoro oobekta
perynmpoBaHus.

Mx 3Ha4eHne onpenensercs onbITHbIM NYTEM B HECKOSbKO UTEpaLniA.

Mpouenypa nogbopa npoBoguTCs Nocre 3anycka o6bekTa B ONbITHYK 3KCMfyaTauuo U Mo-
XeT notpeboBaTb onpeaeneHHoro BpeMeHu.

B obwem npouenypa noabopa Kp, Ki, Kd, MoxeT 6bITb NnpoBegeHa Takum obpasom:

1. BBecTtu 3HauyeHue napametpa «MHBepcusa» mcxoas M3 TEXHOMNOrMK npolecca perynu-
poBaHusA. Ecnu npu yBenuyeHun nogayv, napameTp pacTeT, TO CTaBUM 3Ha4YeHue napameT-
pa «HBepcusa»=«HeT», ecnn HaobopoT nagaert, To «HBepcua»=«dar;

2. BBecTtu 3HaveHne napameTpa «3agepxka» ucxogs U3 KOHKPETHOW peanu3aunm Tex-
HONOrMYeckon yCTaHOBKU. Hanpumep ecnun go3npoBaHWe NpoucxoguT B NOTOK, neped Aat-
ynkom OC, «3agepxka» paBHa cpegHEMY BPEMEHM OBWXKEHMUS MOTOKa OT MecTa BhpbicKa
peareHTa oo garyuka OC;

3. BBectu 3HaveHue Ki=0 n Kd=0;

4. BsecTtu Hebonblioe 3HaveHne Kp u, 3anycTuB perynupoBaHue, HabnwgaTtb 3a nepe-
XOAHbIM npoueccoM. [locTeneHHO yBenuyuBas ero , 4o6UTbCss BO3HUKHOBEHMWSI aBTOKOMe-
GaHui. MNocne aToro, HEMHOro ymeHbLLMB Kp, yCcTpaHuTb aBTokonebaHusa n 3admkcmpoBaTtb
3T0 3Ha4veHune Kp;

5. BBectn Hebonblioe 3HadeHue Ki n, 3anyctuB perynupoBaHue, Habnwaatb 3a nepe-
XOAHbIM npoueccoM. [locTeneHHO yBennymBas ero, 4OOMTbLCA BO3HUKHOBEHUS aBTOKoneba-
HURK. ocne aToro, HEMHOrO yMeHbLUMB Ki, yCTpaHuUTb aBTokonebaHnsa n 3adukcmpoBaTb
370 3Ha4veHue Ki.

6. Ecnn BennuMHa n onnTenbHOCTb NepeperynnupoBaHnsa ycTpamBaroT, TO NpouUecc Ha-
CTPOMKN MOXHO CYMUTaTb 3aKOHYEHHbIM. ECfiM HET, TO MOXHO NPOJOIKNTL, 40BMBasiCb Noa-
6opom Kd ny4ywiero nepexogHoro npouecca.

3.5.14.MeHo napameTpoB: «MI-perynartop» (9M 13.00)

(kapma Hasuzauuu ro meHr cm. lNpunoxeHue 8.12, nepevyeHb napamempos cm. Npurio-
)XeHue 2)
[Mo3BonsieT BBECTU UMM OTKOPPEKTUPOBATL HAaCTpoeYHble napameTpbl MI-perynsitopa.
- «P1» — rpaHuua 1ro n 2ro y4yacTtkoB XapakTepuUCTUKHU
- «P2» —rpaHnua noBTOpHOro 3anycka noga4um Hacoca (npu P2=0% asBTomaTtnyeckoro
NMOBTOPHOrO 3anycka npmeoga Hacoca He byaer)
- «Q1» —nopa4a Hacoca Ha 1m y4yacTtke (ot 0% o P1)
- «Q2» —nopaum Hacoca Ha 2m yyacTtke (o1 P1 go Pmax)
- «MHBepcusaA» —yuuTbiBaeT HanpaBneHue U3MEHEeHUA perynupyemMoro napamerpa
npu yBenuyeHnn nogaym Hacoca ( «da» unum «Het» )

3.5.15.Mon60p napameTpos MI-perynatopa

Mapametpbl P1, Q1 n Q2, kak npaBuno, nogdbuparTca MHAMBUAYANbHO ANS KaXaoro oobek-
Ta perynupoBaHus. VIx 3HauyeHne onpenensieTcsa onbiTHbIM MYTEM UCXOAS U3 Kenaemon LnuUTerb-
HOCTW (CKOPOCTW) NepexoaHoro npouecca n BenMynHbl nepeperynmpoBaHus.

MapameTp P2 onpeaensieT TOMHOCTb NOAAEPKAHUSA 3aAAaHHOMO 3HAYEHMS.

3.5.16.MeHI0 napameTpoB: «bak» (OM 14.00)

MeHio napameTpoB «bak» HOCUT BCnomMoraTenbHyl KanmbpoBoYHy (byHKUMIO. BBeaeHHble
30€eCb JaHHble UCNOSb3YTCS:

N5 BblYMCNEHNSA N OTOOpaXkeHUs Ha aucnnee ypoBHS peareHTa B 6ake B NpoLEeHTax;

« 4NN BblYMCNEHMSA U OTODOpaXeHus Ha gucnnee octatka obbéma peareHTa B 6ake B J;
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« ONSA 3annUcu 3HA4YEHUS YPOBHSA peareHTa B bake B nuTpax, NpoueHTax n MUNnMMeTpax B pe-
rmctpbl Modbus;
« AN aBapuUMHOro OCTaHoBa 40O3MPOBaHMS NPU CAULLKOM ManoM M CAULWKOM 60nbLLIOM ypoB-
He peareHTa B bake.
3HadeHns napameTpa «EMkocTb Gaka» MoryT nameHsTbca ot 1 n go 99999 n, napametpa
«Bbicota 6akay, oT 1 go 9999 mm. nonb3oBaTensb nonyyaeT cnegyowmne QyHKUMOHANbHbIE BO3-
MOXXHOCTMU:
- ecnu ucronb3yetca PU3NYECKUA OaTYMK YPOBHA®®, To BCe BbIMMCNEHUS MPOUCXOAAT
Ha OCHOBE €ro curHana;
- €CNnu MUCMNOoNb3yeTCA BCTPOEHHbIN B GNOK BUPTYyarbHbIA AAaTYMK YPOBHS, TO BblYUCHIE-
HUS NPOBOAATCA Ha OCHOBE CYETYMKOB NepekavyeHHOro peareHTa peareHta B 6ake, B
- [aHHble 0 TekywlemM ypoBeHe peareHTa B % oT Max ypoBHSA 1 OObEM OcTaTKka peareH-
Ta OOCTYMNHbI Yepe3 pernctpbl Modbus ans gMCTaHUMOHHOIO KOHTPOMSA, a TaK e BbIBOAAT-
cs Ha gucnnen 6noka.
- WHdopmauus o ypoBeHb peareHTa B Oake Tak e WMCnonb3yeTcs Afa aBapurMHOro
OCTaHOBa A03MPOBaHMS, C LIeNbo n3beraHmsi Cyxoro xoga Hacoca.
B paHHon Bepcum MO npegnonaraetcs, Yto 6ak MMeEET cedeHne NOCTOSAHHOE Ha BCeX YpOB-
HAX.
Mpwu ncnonb3oBaHUM GaKOB CNOXHOW NPOCTPaHCTBEHHON reomeTpun®’, B cepeauHe ananaso-
Ha BO3MOXHO Hanuyne 3aMeTHOW oWnbKM B BblYMCEHMM NMBO ypoBHSA nNnbo o6bEma ocTaTka pe-
areHTa. Ho 60nbWOoro NpUHUMNUAaNbHOro 3Ha4YeHUs 3TO He MMeeT. T.K. K KpasiMm guanasoHa aTa
owmnbka ctpemmTca K «0».
KannbpoBka 6akoB CNOXHOW reomMeTpun B AaHHOW Bepcun OTCYTCTBYET M OyaeT gobasneHa B
AanbHenwwmnx sepcusx.s

3.5.17.MeHio napameTpoB: «KaneHgapb» (OM 15.00)

Ecnu y Bac ncnonHeHne®® 6noka co BCTPOEHHbIM TaiMepoM pearbHOro BPEMEHU, TO B 3TOW
BETKE MEHI0, MOXXHO YCTaHOBUTb TEKYLLYIO AaTy U TOYHOE MECTHOEe BPeMS.
®opmat nonen gatbl u Bpemenun cnegyowmin: T .MM . A0 Y4 : mm

rrr -ron

MM - Mecsiy,
4y - Yacsl
MM - MUHYTbI

3.5.18.MeHIo napameTpoB: «XXypHan» (OM 16.00)

[laHHas BeTKa MeHI0 HacTpoek Brioka coaepuT napametp: «MHTepsan BpemeHn» .

MapameTp «HTepBan BpemeHn» 3agaét nepuog, Yepes koTopbii 6ok byaet hopmmupoBathb
3anucn’! B namaTb apxusa. IHTepBan BpeMeHW MOXHO BbiGpaTh U3 cnuncka : 14, 24, 34, 44, 64,
124 (cm. OM 16.01). 3anucb KagpoB COCTOAHUA Brioka « MO UHTepBanam BpPEMEHW» BEOETCH B
MOMEHTbI BpemMeHu Bruaa «XX 4 : 00 m»

66 Cm. pasgen «MeHio napaMeTpoB: «[daTunKin»»

67 Kak npaBwnno, 3TO NlaCTUKOBbIe 6akun 60NbLNX 0OBEMOB NN umnnHgpunyeckmne UMCTepHbl C FOpI/I3OHTaJ'IbHOl7I
OCblO CMMMeETpUn.

68 KannbpoBka 6aKkoB CIIOXHON reomeTpumn 6yaeT nponssoantca no 10 Toukam B py4HOM 1AM nosyaBToMaTmnye-
CKOM pexumMe

69 HacTpolika akTyasnbHa aa 6/I0KOB UCTMONHEHWI «4» N «5»

70 HacTpolika akTyasibHa O 6/I0KOB UCMOJNTHEHWI «4» N «5», cogepkalumx B cebe Yachl peanbHOro BpemMeHu U
namATb ANA 3anMcn apxmea paboyero xypHana

71 MoppobHee cMm. MaT JaHHbIX apXMBa XYpPH
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3.5.19.MeHIo napameTpoB: «Maponb» (OM 17.00)

3.5.19.1.HasHa4yeHune naponen
[na orpaHnyeHns n pasrpaHuMyeHnss Npae A4OCTyna K U3MEHEHWUIO YCTaBOK A03MPOBaHUA U
napamMeTpoB HACTPOMKK Brioka MMeeTCs BO3MOXHOCTb 3afaTh pasfernbHble Naponn Ha 3Tu onepa-
umn. «Maponb 1» n «lMaponb 2».
[Maponb coCcTouT 13 YeTbipex AecaTu4HbIX undp B gnanasoHe ot 0001 go 9999.
Ecnu naponb nmeet 3HadveHne 0000, TO OH AeakTMBMPOBAH.

3Ha4yeHue naposneli npu omepy3ke ¢ 3a8o0a U320mMO8UMEJIsi:
Mapons 1:0000 / [lapons 2 : 0000

Mo 3ambicny pa3paboTymKoB:

« [Maponb 1 - naponb oneparopa HACOCHOW YCTaHOBKM

« Maponb 2 - naponb cnyx6bl KUTnA

Maponb 1 - paspellaeT UBMEHEHNE YCTaBKN A03UPOBAHNA C NaHenu onepaTtopa u BbINOSHe-
Hue komaHg «Ilyck» n «Cton» ¢ naHenu ynpasneHnsa 6noka.

Maponb 2 - oTKpbIBaeT A4OCTYN K MeHio «[lapameTpbl 6Gnokay, a Tak e paspeluaeT Bce aen-
ctBus no «laponto 1».

«Maponb 2» umeet npunoputeT Hapg «laponb 1», T.e. BBOAS «[Maponb 2» , Bbl cpasy nosnyyae-
Te A4O0CTynN K NtobbiM onepaumsim ¢ BriokoMm.

Mo Bawemy BbIBOPY, MOXHO aKkTUBMpPOBaTb Noboe coyeTaHne naponen. Hanpumep, ecnu ak-
TMBMpPOBaTb TONbLKO lMaponb 1, Torga AoCcTyn K HacTponkam 6noka 6yaet BoamoxeH 6e3 BBoga fo-
nosiHuTensbHoro MNMapona 2, MoxHo akTMBMpoBaTb TOMbKO lMaponb 2. Torga yctaBkM JO3MPOBaHUSA
n onepauun «lyck» n «Cton» MoxHO 6yaeTt npomssBoantb 6e3 BBoaa lMapons 1, HO u3amMeHeHue
napamMmeTpoB HacTpoek bnoka dyaeT 3amLLeHO OT HECAHKLMOHMPOBAHHOIO U3MEHEHUS.

3.5.19.2.4710 penaTb, ecsu Bbl 3ab6bisIN Naposib?
ECJTM YTEPAH NAPOJIb 1
MoxHo BBecTu Maponb 2 72 | 3atem 3anT B «3M 17.00» 1 NOCMOTPETL €ro 3Ha4YEHME.
ECJTIM YTEPSH NAPOIJIb 2

Bam notpebyeTcs nomoub NpeanpusaTus U3rotoButens. 3anvcbiBaniTe naposib B HaQeXHOM
MecTe.

3.5.20.MeHo napameTpoB: «CepunHbIN HOMep 6noka» (OM 18.00)

MapameTtp «CepuiiHblii Homep Brioka»’3 ncnonb3yeTca AN CO3AaHUS YHUKarb-
HOro MMeHu daina’® npu cumTbiBaHUM apxmBa XypHana paboTbl yepe3 NFC-puaep,
4710 Obl hann GbIN BNOCNEACTBUM OOHO3HAYHO COOTHECEH C AaHHbIM Griokom. [ns
ynobcTBa, napameTpy pekoMeHAYeTCsl NpucBamBaTb 3HAYEHWE CEPUIMHOrO0 Homepa
6noka, nMbo HoMepa HAaCOCHOM YCTaHOBKM B KOTOPOM OH MCMONb3yeTCA HOMEpP MO-
XeT COCTOATb U3 4x umdp.

72 B TOM Ccny4yae, eciiv OH NpeaBapuUTesibHO Oblil aKTUBUPOBaH

73 HacTpolika akTyasibHa O 6/I0KOB UCMONTHEHWI «4» N «5», cogepkalumx B cebe Yachl peanbHOro BpemMeHu u
namATb AnA 3anMcn apxmea paboyero KypHana.

74 MoppobHee o hopmaTe MMeHu daiina B pasgene: NFC-cuntbiBaHne
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3.6. Pab6ouue pexumbl

3.6.1.'MaBHbIN 3KpaH
Ha rnaBHbIV 3KpaH B HOpMarnbHOM COCTOsIHUM Brnoka Ha Aucnren BbiIBoguTcs nHpopmaums o:

* Pexvme paboTbl 1 TeKyLLleM KaHane ynpasneHus:
- Ynp. c naHenu: PABOTA/CTOMN («PY»)
- Ynp. no RS-485: PABOTA/CTON («OdY» no RS-485)
- Ynp. 4-20mA: PABOTA/CTOIN («dY» no Tokoson netrie 4-20 MA)
+ Tekyllen nogayve XnoKoCTu:
- Q=0.300 n/u 47,6%
* [lepekayeHHOM 0OBLEME XKNOKOCTU C MOMEHTA NocneaHen no BpeMeHn komaHae «lyck»:
- VTek= 0,000n
+ O6béMe ocTaTka XuaKocTn B nuTaroLem bake:

- Vémk=107,1n

ﬂm Yor.no RS-485: CTON
B= 8.368 a9 47.6%

Matic  WTeK= 8. 008
Uemk= 167.1 a ! ->

PucyHok 10: MnaBHbIn 3kpaH’® B pexume [1Y, 4O3MpOBaHME OCTAHOBMEHO, CTPENOYKa B HIXK-
HEM NpaBoOM Y1y roBOPUT O FOTOBHOCTU K BBOAY HOBOIO 3HA4Y€HWs1 YpOBHS peareHTa B 6ake

3.6.2.Pexxum «YnpaBneHue ¢ naHenun» (Pexum «PY» /| «Py4yHoe ynpaBneHue»)

Pexum «Py4HOe ynpaBneHue» npegHasHadeH ans HenpepbiBHOMO A403UPOBaHNA XXNOKOCTU C
3a4aHHON nogayen, ¢ UHAMKaUMen Tekywen nogaym n obbeéma XnokoCcTu nepekavyeHHoro ¢ Mo-
MeHTa nocnegHen komaHabl «[TYCK». Npu BkNoYeHUM gatymka ypOBHS XWAKOCTU (peareHTa) B
Oake, npon3BoAUTCA MHAMKAUMUSA ee Hanuuus B [%] Ha oCHoBe AaHHbIX (OU3NYECKOro gatyvka, B
ocCTanbHbIX Cny4yasix y4eT peareHTa B 6ake BegeTcs Ha OCHOBE BbIYMCIEHUS pa3HuLbl MeXy BBe-
AEHHbIM OnepaTtopoM YCTaHOBKM Npw 3anpaBke Gaka 3HadveHnem «O6BLEM ocTaTKka peareHTa B

75 9kpaHbl «MeH0» AnA B3pbiBO6e30onacHOM U 06LEenpoMbILLJIEHHOW BePCUn 6J1I0KOB UAEHTUYHbI
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6ake, [n]» 1 HakonneHHbIX AaHHbIX 06 0ObemMe [O3MPOBAHHOM XUAKOCTU C MOMEHTa nocnea-
HEeW 3anpaBKMu.

YnpasrneHue arperatom B 3TOM pexmnme, ocyllecTBnsaeTcs ¢ naHenu bBY kHonkamu «llyck» n
«CTtony, a nsmeHeHne nogaum arperara — kHonkamu «IMJIKOC» n « MMHYC». NMpn atom cocTosiHne
Gnoka n TekyLime yctaBkm MOryT 6biTb AUCTAaHLUMOHHO NPOYMTaHbl No nopty RS-485.

Mepexog B pexnm «PyyHoe ynpaBneHuve» OCYLUECTBNSETCS U3 MeH «Pexum
paboTbi»’®, a ana o6LIenpPOMbILLNEHHOTO WUCMOMHEHUS, OOMOMHUTENbHO, C MOMOLLLI0 KHOMOK
GbicTporo nepekntoveHna’’ pexuma «QY»/«PY».

Mpn Bxoge B pexmm «Py4dHOe ynpaBneHue» - KHOMKaMu «+» U «—» BBECTU Heobxogumoe
3HayeHne nogaun. [ns Bbixo4a B rMaBHOE MEHIO — KPaTKOBPEMEHHO HaxaTb KHOMKy « MEHHO»,
A03UPOBaHNE NMpu 3TOM OOIMKHO OblTb NpeaBapuUTeNbHO OCTAHOBMEHO KHonkon «Ctony». Ons Ha-
Yyana go3npoBaHna — HaxaTb kHornky «[MYCK» Ha nuueBon naHenu bBY.

Ona B3pbiBo6e3onacHOro ucnosnHeHua BY mameHATbL 3Ha4YeHue nogaym B npouecce
[O03UpoBaHUA Henb3A. HeobxoamMmo cHavyana ocTaHOBUTL A03MpoBaHMe kHomkon «Ctony», a 3a-
TEM KHOMKaMU «+» U «-» YCTAHOBUTb HOBOE 3HadeHne nogadn. BHOBbL BeAeHHOe 3agaHne nogaydn
noaTeBepXaaeTcsa KHornkon «Beoay.

HenoareepxaeHHOe HOBOE 3afaHue nogaym Hacoca B TEeYeHMUM HEKOTOPOro BpEMEHU nome-
YEeHO CMMBOSIOM «3Be3fo4ka», Mo feBOMY Kpak AUCNNesi, U Npu OTCYTCTBUM MNOATBEPXKOAEHUS
cbpacbiBaeTcs K CTapoOMy 3HAYEHUIO CMYCTS HECKONbKO CeKyHA. Mpn 3TOM CMMBON «3BE3A04YKa»
TaK e racHer.

ﬂﬂﬂ Yne.c nadeam: PABOTA
*Q= 0,325 a9 51.5%

Matic VTek= 0.002n
Vemk= 107.1 a

PucyHok 11: MasHbIN akpaH’® B pexume PY B npouecce A03MpoBaHUs, C BBEOEHHBLIM, HO He
noaTBepXaeHHbIM’® HOBbIM 3a4aHnem noaadu.

B pexume «PY», Tak xe kak n B pexume «[1Y» [OCTYNeH CYETYMK TeKyLLero nepekaveH-
HOro obbema XnakocTu VTek, COOEPXKMMOE KOTOPOro BbIBOAUTCS Ha OUCMNEN.
Copepxunmoro cdetumka Vtex oToOpaxaeT 0ObEM nepekayeHHblh HaCOCOM C MOMEHTa
nocrnegHen no BpemeHn komaHgbl «llyck». OBHyneHnsa cdetdmka Vtek, NPOUCXOAUT MpuU nonyye-
HUK HOBOW KoMaHab! «Iyck» nocne octaHoBa JL.

76 cm. paspen «MNepekntoyeHne mexay «PY» n «AY»»
77 eCnv OHM aKTUBMPOBAHHbI B MEHI0 HacTpoek 6s1oka cM. MNpunoxeHne 2 n npunoxexve 8.3
78 gkpaHbl «MeH0» AnA B3pbiBO6Ge30NnacHOM U 06LenpoMbILL/IEHHOW BepPCcUn 6J10KOB UAEHTUYHbI

79 cumBon 3Be3foyka neped Q roBopuT 0 TOM, YTO 3HAYEHUe nodayn 66110 M3MEHEHO , HO OXMOAET NOATBEpPXAe-
HMA KHoNKon «BBoa»
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3.6.3.Pexxum «YganéHHoe ynpaBneHue» (Pexxum «AY»/«uncraHumMoHHOe
ynpasrieHue»)

Pexxnm «[dnctaHUMoHHOE ynpasneHue» npegHasHadeH Ans O03UPOBaHUS XWOKOCTU C 3a-
AaHHOW nogayen, C MHOMKauMEn TeKylleh nogadnm, U NepekavyeHHoOro B 3TOM pexmme obbéEma
XngkocTu. MNpu BKNIOYEHUM JaTuMKa YPOBHS XNOKOCTU (peareHTa) B Bake, NpoOn3BOAUTCS UHOUKA-
umsa ee Hann4ma B %.

YnpaBneHue arperatom B 3TOM PeXMME Yepe3 CuUrHanbl AUCTaHUMOHHOMO ynpaBneHusl, Ko-
maHgamn «[MYCK» n «CTOIlM» , a nameHeHne nogayv arperarta , no Bblibopy, NMb60 C NOMOLLbIO
aHanoroBbIX ynpasnswowmx curHanos 4..20 MA, nnbo ¢ nomowbo UMdPOBOro UHTepdenca
RS-485. NpocmoTp cocTtosiHusa npubopa u ero yctaBokK, Yepes3 uHtepdgenc RS-485, BO3MOXHO 1 B
TOM cny4yae, ecnv BblbpaH Bxoa ynpasneHms 4..20MA.

3.6.4.NMepekntovyeHne mexay «PY» n «1Y»

MepekntodeHne «PY» n «[Y» ocyliectBnawTca Yepe3 MeH «Pexnm pabotbi» nnn 4yepes
KHOMKM BGbICTPOro nepekntouveHus pexnmad® pabotsl «PY», «1Y». AktuBaumad! kvonok PY n oY
npounssoanTcs B MeHo «HacTporika 6rnoka» ¢ nomollubtlo napamerpa «bbicTpbii nepexoa PY/OY»
KOTOpbIM MMEET ABa 3HadeHus «PaspeweH»/«3anpewéHy. Ecnm BoibpaH napameTp «3anpeLueH»
TO KHONKK PY 1 [1Y He aKTUBHbI N NEPeEKIIioYeEHNE PEXUMOB NMPON3BOOUTCA Yepe3 MEHIO MO KHOTMKe
F1-«MeHto».

_ NEPEKITHOYEHUE MEXLY «PY» U «OY» OTJIMHAETCA MPU YNPABITEHUN MOOAYEN NO TOKO-
BOUMETIIE 4..20 MA U 10 RS-485.

MNepexopn B meHtio OM 01.00 «PeXxum paboTbl» NPoNcxoguT Yepes KHonkn «MeHro»/
F1, a HaBMrauua ocyuwecTsnAeTcA B COOTBETCTBUM C [punoxkeHnem 8.

3.6.4.1.[1nA B3pbIBO6GE30NAaCHOr0 UCMOJIHEHUA:

Bxop BbinonHAeTCA NO KH.«MeH10», KpaTKOBpPEMEHHOE HaXKaTne (U3 COCTOAHUA
CTOIN), BbIxo4 B M. 3KpaH 4epe3 BblI6GOPOM pexxuma paboTbl Mo KH.«BBoA».

B coctoAaHun «PABOTA» B pexxume 1Y no TokoBou netne 4..20MA (U1 OT BHELLHErO
pacxogomepa) HeobxooMmo yaep>XmsaTb KHOMKY «MeHto» 6onee anutensHoe BpemA, noka Ha
9KpaHe He 0Tobpas3nTCcAs2 MeHo «PeXXxum paboTbl».

B MomeHT yaepxaHusa kHonku « MeHto» ropaT oba ceetoanoga «Y» un «PY». lNepeknto-
YeHne pexunma MoATBEPXKOAETCA COOTBETCTBYHOLLEN HAONUCLIO HAa AUCNIEe U NepeKntoYeHnem
ceetoamonoB «[Y» n «PY».

3.6.4.2.1nA o6LenpoMbILIEHHOro UCNOJIHEHUA:
+  OAnAa pexuma «PY»: Bxog BbinonHAeTcA No KH.«F1» n3 coctoaHma CTOI.
«  [Ona pexuma «[Y» no TokoBou netne 4..20 mA:

+  n3 coctoaHma PABOTA Bxop BbINOMHAETCA C MOMOLbIO OOHOBPEMEHHOMO Ha-
XaTnAa n yaepxaHua 2xX kH. «F1» + «CTon»

* n3coctoAHmAa CTOI1 - no KH. «F1»
*  BbIXO4, B /. 9KpaH 4yepes BblIOop pexxuma paboTbl No KH.«BBOoA».

Mpu ynpaBneHumn nogaven no RS-485 «PY» BkrovyaeTcs aBToMaTUYeCKU Npu NepBom
nonbITKe BBOAA KOMaHAb! yrpasneHns ¢ naHenu. Npu aTom cooTBETCTBYOWMI doriar 3anucbiBaeT-

80 ymetoTCA TOMBbKO B O6LLENPOMbILLIIEHHOM UCTONHEHUN 610Ka yrpaBieHuA.
81 cm. MpunoxeHne 8.3

82 npu 3TOM [O3MPOBaHME NPUOCTAHOBUTCA.
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cs B pernctp Modbus n moxeT 6bITb TpaHCNMPOBaHO Ha Bbixod Yepes3 «Pene 2» (MapameTp Ha-
cTpouku Bbixogos/ Pene 2/ «Bkn.ynpaen. ¢ naHenu»). Ha gucnnen BbiIBOOUTCA COOTBETCTBYIOLLASA
Hagnucb n 3axuraetcsa ceetogmog «PY». Mpn nonyyeHmn komaHabl ynpasneHus no nopty RS-485
, Bnok aBTOMaTnyeckn copocuT nHankaumo dnaros «PY» 1 BknoumMT nHgmkauunto dnaros «Y» ¢
BbIBOAOM Ha QMCMAEn COOTBETCTBYIOLLENO COOOLEeHNS.

Takon npocTton cnocob obbeanHeHus pexmmoB «PY» n «[1Y/RS-485» 6bin BbibpaH ncxo-
A9 N3 NPaKTUYECKOro onbiTa NpUMEHEHNsT U 0BCNYXXMBaAHUA HACOCHbIX YCTAHOBOK C ANUCTaAHLMNOH-
HbIM ynpaBneHnemMm Ha HedTenpombicnax Poccun. OH nokasan cBok aheKTUBHOCTb, NO3BOMNUII
MUHUMU3MPOBATL TpeboBaHMS K KBanMdukauum obcnyxmeatroLero nepcoHana v npy 3Tom coxpa-
HUTb OYHKUNOHANbHOCTb Brioka Ha BbICOKOM YPOBHE.

[nsa obecnevyeHns 6e30NacHOCTM NepcoHana B 3TOM pexumMe 1 NnpeaynpexneHnsa HecaHk-
LUMOHMPOBAHHbLIX MYCKOB HACOCHOro arperarta B NpUCYTCTBUWU NOAEN, peKOMeHAYeTCs 3a4enCTBO-
BaTb PYHKUMIO «[aTunk asepu»s3.

3.6.5. Pexxum «YpoBeHb B 6ake» («BBOA TeKyLlero oo6eéma XXuagKkoctu B 6ake»)

Pexxum nossonser 6e3 NoAakMYeHUs OaTynka YPOBHS XMAKOCTU oTcrnexuBatb o RS-485
N3MEHEHME YPOBHS XNOKOCTU B Bake nuTaroLeM HACOCHbIN arperart, a Tak e 3awmiarb Hacoc oT
«Cyxoro xoga». [ns KOppekTHOM paboTbl 3TOM (PYyHKUMK, NOCAE Kaxaon 3anpaBkM HEobxoammo
BBOOUTb 3HayeHne obbema xmakoctn B Bake B nutpax. [Nocne crtaprta 6nok ynpaenenusa oyger
Bbl4MTaTb U3 BBEAEHHOrO0 3HaYeHWsd nepekavaHHbli 06bEM XumakocTu. lMonyyeHHoe 3HayYeHue
ocTaTKa XMUAKOCTU B Bake BbIBOOMTCSA Ha gucnnen npubopa n 3anmcbiBaeTcs B COOTBETCTBYHOLLMNE
pernctpbl Modbus. NMpn HeobxoanmocTn aTa BENMYMHA MOXET ObITb NepeBeaeHa U B CaHTUMETPY
ypoBHs B 6ake. BBog 3HayeHus1 TeKywero oobema XuaKocTu B 6ake BO3MOXHO B pexume PY n
B pexume [1Y, HO TOnbKO Npu ocTaHoBreHHOM 3] HacocHoro arperata. [1na 9Toro, nocrne KoMaH-
Abl «CTony, NPSAMO U3 rNaBHOro 3KpaHa, HeobX04MMO KOCHYTbCSA KHOMKN «>». CTpenodka «—>» B
nNpaBoOM HWXHeM yrny «[MaBHOro akpaHa» MOsIBASETCA Toraa, Koraa Takon nepexos BO3MOXEH.

Mocne atoro 6nok NepengéTt B HyXHbIA 3KpaH MeH «YpoBeHb B Oake». BHOBb BegeHHoOe
3afaHve ypoBHS noaTBepxaaeTca kKHonkon «Beoay. NMocne 4ero 6nok cam nepenaeT B rNaBHbIN
3KpaH, oTobpasnB Ha HeM HOBOE 3HaYeHUEe YPOBHSI.

HenoaTreepXaeHHOEe «HOBOE» 3Ha4YeHWe YPOBHS B TEYEHMM HEKOTOPOro BpemMeHu Byaet no-
MeYeHO CUMMBOJSIOM «3Be3[04Kay», MO JIeBOMYy Kpaw AWUCMed, U Npu OTCYTCTBUM NOATBEPXKOAEHUS
cbpacbiBaeTcs K CTapoMy 3HAYEHUIO CMYCTS HECKONbKO CeKyHA. Mpn aTOM CUMBOS «3BE3404Ka»
TaK e racHer.

3.6.6. Pexxum «NFC -cuntbiBaHue apxuBa»*

Pexum noarotaesnueaet 6rnok kK obmeHy aaHHbiMun ¢ «NFC-puaepom». Bxoa B AaHHbIN pe-
XXMM BO3MOXEH TOJIbLKO NPMU OCTAaHOBJIEHHOM MNpouecce A03MpoBaHus, T.K. OM nomexm oT MH-
BEpTOopa MOryT NpensaTcTBOBaTb HOpManbHOMY ObMeHy AaHHbIMW. [Nsa nepexoga B 3TOT PEXUM
HeobXxoOMMO HECKONbKO CEeKyHA yaepkuBaTb kH. «Esc». [Nocne Bxoaa B pexuMm, Brnok HekoTopoe
BpeMs oxuaaeT Hadana obmeHa gaHHbiMu ¢ «NFC-puaepom». Mocne ycnelwHoro obmeHa, nnm
MO UCTEYEHMM KOHTPOSbHOrO BpeMeHu, 6ok BepHeTCs B npeablayliee CocTosiHne. Tak ke BO3MO-
KEH MPUHYAUTENbHbIA BO3BPAT, C MOMOLLbIO KPATKOro HaXkaTus Ha KH. «Escy.

3.6.6.1.MepeHOC AaHHbIX U3 apXxuBa XXypHana pa6otbl BY yepe3 NFC
pupep Ha Flash Drive

[aHHas yHKUMSA npeaHasHadeHa NS CYUTbIBAHWS M NepeHoca TeKyLLMX HacTpoek broka, a
Tak xe apxua paboyero xypHana Ha «USB dnewwky». NMepeHoOC AaHHbIX BO3MOXEH Kak Ans
BKINOYeHHoro «'mapomatukay», Tak U ANA MOSIHOCTbKO OGECTOYEeHHOro, HaxoAaslwerocs Ha
XpaHeHun, 1 aaxe ANA BblleaLwero B pe3ynbrate aBapum, us ctpos énoka. Ecnn 6nok obec-
ToueH, To B aToM cnyyae mogynb NFC 6noka nonyyaetr Heobxoammyto ans obmeHa gaHHbIMU
3HEpruto, B BUAe aNeKTpoOMarH1MTHbIX BOSH, C puaepa.

83 cm. MpunoxkeHne 2, «Bxoapl», napameTp «mnynbcHoro Bxopa» / «[daTumk asepu» u MNMpunoxeHue 8.5

84 OyHKUMA pocTynHa ana 6nokoB «MmapomaTtik-102» 5ro ncnonHeHnma co BctpoeHHsiM NFC mogynem u TanMepom
peanbHOro BpemeHu. Takue 6510KM oTMeueHbl norotunom «NFC» Ha maHenu ynpasenieHvs, crieBa OT Aucnen.
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MutaHne puaepa ocyllecTenseTcsa oT AByx Gatapeek pasmepa AA («nans4nkuny) , KOMMekTa
GaTapeek xBaTaeT Ha HECKONbKO et paboTbl puaepa. Bpems uteHus xypHana ¢ 6rnoka n nepeHo-
ca ero B namatb USB Flash driver, nopsaka 2..3 cekyng. Pngep nmeet USB nopt ctaHgapta 2.0.

Puaep He npegHasHadeH ans npoBeAeHUss HUKAKUX OpYyrux onepauumn ¢ «newkon», Kpome
co3aHnsa HOBOro charnna u 3anucu B Hero MHgopmauum U3 apxmea «lmgpomatuka» unu ansa ne-
pesannucu yxe CyllecTByowero canna npu coBnageHum umeHu. [loTeHuuanbHO-BO3MOXHbIe
CNOXHblEe KONMnun3uu puaep He obpabaTbiBaeT.

Ans npoeedeHuss onepayuu 3anucu apxuea xypHasa pabomsbl Ha «gpriewkKy» Heob-
xodumo:

1. BcraButb «newky» B USB rHe3go puaepa;

2.  [Mpunoxutb puaep TbifIbHOW CTOPOHOM K LIEHTPY 3KpaHa Gnoka, «rneLKon» Beepx;

3.  YpepxuBas pugep B 3TOM NOMOXEHUN HaXkaTb KHOMKY Ha naHenu puaepa. MNpu atom 3a-
ropuTCs 3€ereHblil cBeToamop Ha naHenu pugepa. danee 6yget npounssegeHa nonbiTka YTeHNUs
XypHana u3 namatn 6rnoka. A 3atemM nonbITka 3annucy CYMTaHHbIX JAaHHbIX B NAaMATb OreLLKu.

4. T[pn ygadHoM 3aBepLUEHMM Onepaunn 3eneHbli CBETOAMOA NOoracHeT U pasgactcs Ko-
POTKMI 3BYyKOBOW curHan. MNpu nobon Heygaye, HEHAAONIO BCMbIXHET KpaCHbIN cBETOAMOL U
pasfgacTcsa cepus KOPOTKMX 3BYKOBbLIX CUTHArOB.

Mpn ypadHon onepaumn, NFC pupep co3pgaét Ha «dnewke» TeKCToBbiA chann Buaa

«HMxxxx.TXT», rae Xxxxx- cepumHbIN HOMep 6noka, o6bémom hanna Bcerga paBeH 8kb.

Mpn HeobxogMMOCTH, CYUNTbIBAHUE OAHHbIX B puaep MOXHO MPOM3BOAUTb HE yCTaHaBnvBas

«hnewwky» B pugep, HO No 3aBepLUEHMUN CHUTbIBAHMUS HEODOXOAMMO BbICTPO BCTaBUTb «QNELIKy» B
rHe3go puaepa, nHaye Yepes 4 cekyHabl OXXUAAHUS OH BbIKITHOYUTCH NO TarM-ayTy BblAaB aBapun-
HbI CUTHaN 3aBepLUEHNS onepaLmm YTeHUs-nepeHoca AaHHbIX.

3.6.6.2.CopneprxaHue apxuBa XXypHasa paboTbl

ApxuB XXypHana paboTbl 3anucbiBaeTCs TONbKO NPU NOAKIOYEHHOM K ceTun Brioke, BHe 3aBu-
CUMOCTW OT TOro, 3anyLeHO A03MPOBaHME UMW OCTaHOBIEHO. B XypHan 3anucbiBaeTcst cnyxeob-
Hasg M Tekywast uHpopmaumsa o paboTe n cocTosiHMM Bnoka. ACUHXPOHHbIE COBLITUS (CM.HUXE)
3anucbIBalOTCA B XXypHan B MOMEHT MX HacTynneHus. [JaHHbIX KagpoB COCTOsIHUS Bnoka 3anuchbl-
BalOTCSA Yyepes 3afaHHble B HacTponkax brnoka uHTepsanbl BpemeHn (cM. OM 16.01), a Tak xe B
MOMEHT HaCTYNNEHNA HEKOTOPbIX COObITUI. CNMCOK 3TUX COOLITUN NPUBELEH HUXE.

XypHan pa6oTtbl MoxeT coaepxaTb Ao 5008 3anucein. MHTepBan BpeMeHn MOXHO BblbpaTh
nmacnmucka : 14,24, 34,44, 64, 124 (cm. OM 16.01). 3anucb kKagpoB COCTOSAHUA BNokKa « No WH-
TepBanam BpeMeHn» Be4eTCS B MOMEHTbI BpeMeHu Buaa «XX 4 : 00 m».

85 ToyHee 496 3anucen


mailto:hmatic@ya.ru

ITostHas TeXIOOOEePXKa Ha canre I'mgpomaTux.P® wu 1o email: hmatic@ya.ru

ApxvB pasfeneH Ha 2 obracTu AaHHbIxSS:

1. O6nacTb AaHHble 0 KOH(purypaumm 65oka n cny>xxebHaa nHgopmMauma:
* [JaHHble 0O BpEMEHN Co34aHnsa apxuBa
* [aHHble 0 NnapameTpax u HacTpomnkax bnoka
* [aHHble 0 napongax gocTtyna K 6rnoky
* Bepcusa popmarta XpaHeHus AaHHbIX apxmBa

2. ObnacTb 3annucm KkagposB COCTOAHNA 6noka. Kaxxabln Kagp COAEpXUT CcrieayroLyo NHpop-
mMaumo:
* [aTa v BpeMms 3anucu kagpa COCTOSHUSA
* Tun cobbITuA:
* 3anucb No MHTepBarny BpeMeHu
* NycK JO3MpPOBaHUSA
* OCTaHOB J03MPOBaHUSA
* M3MeHeHVe 3a4aHnsa BenuumHbl nogadn®’
* M3MeHeHMe KannbpoBOYHbIX AAHHbIX
* BKNIOYEHMe nuTaHus brioka
* OTKNHOYEeHMEe NuTaHng brioka
* nopgaya Hacoca (n/y)
* HanpskeHue nutaHus énoka (B)
* noTpebnsemas mowHocTb (BT/kBT)
* COCTOSIHME BCEX aHanorosbix Bxogos (0-24MmA)
* COCTOSHME BCEX aHanoroBbIX BbIXOO0B (2-24MA)
* COCTOSIHWE BCEX ANCKPETHbIX BXogos (0/1)
* COCTOSIHME BCeX penerHbiX Bbixogos (0/1)
* COCTOSHME CryXebHbIX perncTpoB brnoka

3.6.7. NMpopomnxeHne padboTbl NOCNe aBapMMHOIro ocTtaHoBa 6oka No curHanam
OT AAaTYUKOB AaBneHusA, ypoBHA U «IKM»

Ecnn B npouecce O03MpoBaHNSA 3aMKHYTCS KOHTaKTbl JOCTWXEHUS NpedenbHOro AaBrneHus
«9KM Pmin» nnn «3KM Pmax» (npn BbibpaHHOM pexnme «3KM2 : CTOIT 3»), nnn ypoBeHb
peareHTa CHU3UTCS 40 MUHUMAIbHOMO YPOBHS, TO O3UPOBaHME NPEKpaTUTCS U Ha 3KpaH aucnnes
6ygeTt BbiBegeHa Hagnucb Buaa: «PydH.ynp: OKMcton/ Viek=XXXXXX.XXn» unu «Py4H.ynp:
Yp=min/ V1ex=XXXXXX.XXn» (ecnu BkNoYeH JaT4MK YPOBHSA peareHTa).

[losanpoBaHMe cO 3Ha4YeHMEM NpepBaHHOW nopayen OyoeT NPOOOIHKEHO MNOCne Haxatus
KHOMKM yaanéHHoro ynpaeneHnsa «[MYCK», 3amMblkaHUS KOHTAKTOB HWXXHEro 3HayeHus OaBrieHus
OKM2 (npwu BbIbpaHHOM pexnme «IAKM2 : NTYCK 3»), HaxxaTtusa kHonku «[MYCK» Ha nuueson na-
Henu BY unu nepeaaym komangbl «[MTYCK» no nocnegosatensHomy nHTepdency RS-485.

[na nameHeHus 3HavyeHus nogaym 6e3 nycka asuratens — ana cbpoca cnara cpabatbiBaHUS
OKM, HaxaTb kHonky «CTOIlM» Ha nuueson naHenu BJIOK YIMPABJIEHUA, wnn kHonky « CTOIMM»
yaanéHHoro ynpaeneHus unun nepegatb komaHay «CTOIlM» no nocnegoBaTtenbHOMY UHTEpPency
RS-485, a 3atem kHonNkamm «+» 1 «-» yCTaHOBUTb TpebyemMyto Npon3BoOaUTENBHOCTb.

3.7. Modbus RTU ana Nmapomatunk-102

BY noppepxuBaet obMeH JaHHbIMU U KOMaHZamu yrnpasneHnsa yepes nopt RS-485 no npo-
Tokony Modbus RTU. Kapta pernctpos Modbus coBmectnma ¢ yctaHoBkamn «O3HA» HO nmeer
bonee WMpokM Habop AaHHbIX.

86 (DopmaT AaHHbIX apXuBa XypHana paboT NpeoocTaBnAeTcA No oTAeNbHOMY 3anpocy. T.K. hopMaTt AaHHbIX MO-
KeT pas3BuBaTbCA, B 3arofioBKe AaHHbIX apXuBa yKasaH HoMep Bepcun dhopmarTa.

87 npun pexxume paboTbl «[AY no TokoBol neTne 4-20MA» U3MEHEHVE YCTABKM A03UPOBAHUA NO aHaNIoroBOMY BXO4Y
Kak «Tun cobbITUA» OTAENBHO B XYpHase He BblAeNAETCA, HO 3HaYeHe BXOOHOrO TOKOBOrO CUrHasna u Tekyluei
nonayn Hacoca MKCMPYETCA Mo BPEMEHMU.
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Momumo uHopmauum o pexumax paboTbl N TeKyLMX NapamMeTpax A03MpPOBaHUSA, yepes
NMPOTOKON MMEETCS AOCTYN K YTEHMIO BCEX aHaNOroBbIX U OUCKPETHbIX MNOPTOB W AaTyuKy Temne-
paTypbl Kopnyca 6noka.

bnarogaps aTomy 6nok MOXHO 3h(EKTMBHO MCNOMb30BaTh Kak TOYKy cbopa MHpopmaumm o
HaCOCHOW YCTaHOBKe.

Kapta perncrtpos Modbus RTU ansa Nmgpomatuk-102 nocteneHHo pa3BuBaetca. Onu-
caHue u Kapty peructpoB Modbus ans Tekyuwen sepcum MO BY MOXHO B3ATb Ha canTe Tex-

nonnepxKu.

4. MNpaKTuyeckoe NpuMeHeHue

4.1.NMyckoHanaaKa: KOHTPOJ1Ib BXOAHbIX AUCKPETHbIX U aHasIoroBbiX CUrHanoBs

B meHio «CuctemHble HacTpoiikn»® nmeertca skpan « TECT». Ha Hem B yooGHOM 1 KOMMaKT-
HoW chopme oTobpaxkatoTcs BCce BXOAHbIE ANCKPETHbIE N aHaNoroBble NOpPThbl 610Kka ynpaBneHus.

CobpaB aneKkTpuU4ecKkyto Cxemy, Ansi NnpoBepkn e€ paboTocnocobHOCTM MOXHO NPOM3BOAUTL
OTNagKy ucnosnb3ys 3TOT 3KpaH, He npuberasi K NOMOLLM MynbTUMETPa.

MHpopmauma Ha akpaHe He 3aBUCUT OT KOH(PUIypMpOBaHUS BXOLOB.

[MoMUMO COCTOAHWNS BXOAHBIX NOPTOB, HA AAHHOM 3KpaHe MOXHO BMAETb TeMnepaTtypy pa-
Aanatopa B Touke kpenneHus IGBT-moaynst CMNoBbIX KNtoYen MHBepTopa.

[lone aatyuka
TeMneparypsbl
|GBT-moayns

{ TECT » |Al= B8.88mA
$ 8. 88mA
8. 88mA
a. 88mA

4.2.NMopakno4yeHne AaTyinkoB 6/1TOKUPOBKU
(orniucaHue 2omosumcs)

88 Cm. MpunoxeHue 8.10
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4.3. NpumeHeHUe BXOAHbIX U BbIXOAHbIX (PUNbTPOB

4.3.1.KaK BbIrnaAaaT BXoAHble U BbIXoAHble (hUNbTPbI?

[poccenbHble PUNLTPLI U CUHYC-(PUNBLTPLI NPOU3BOAATCA PasNUYHbIMU Npea-
npuatTnamm B Poccumn 1 3a pybexom. dopm dakTop ux NnpumMepHoO oamHakoB. Bxoa-
Hble (PNBETPbl OOBIYHO YyTb MEHbLUE BbIXOOHbIX, ANA OANHAKOBOW MOLLHOCTM Broka.
Bbeibop chmnerpa npoucxoaut no Tabnuuam Npou3BOAUTENS, UCXOAS U3 3HAYEHUS
aonyctumoro paboyvero Toka counetpa. TennoBblgeneHne Ha HUX He3HauYUTenbHoe,
n3-3a Bbicokoro Krd, T.4. nx MOXHO pasmMellaTb BHYTPU METanIMYeCcKoro afekTpo-
TEXHUYECKOro LwWKada 3aKkpbITOro Tuna.

1) poccenbHble GunbTpbl (BXOAHLIE U BLIXOAHBLIE)

DO ’ ”
&

2) CuHycHble hmnbTpbl (BLIXOAHBIE)

3

4.3.2.Korga n KkakK He0o6x0AMMO NMPUMEHATb BXOAHblIe PUNLTPbLI?

Ecnn B mecTe ycTaHOBKM Brioka OT TOWM XKe CUNOBOW CETU 3anmMTaHo 6onbLuoe Konuye-
CTBO MOLLHOro 060pyaoBaHus, To NMTaHne 6roka ynpaBneHmus peKoMeHLyeTCcs OCyLLeCcTB-
natb Yyepes 3x hasHbI BXOAHOW OpOCCenbHbIN UABTP NOAXOAALWEN MOLLHOCTM (Hanpu-
mep Tuna [PT). 3To no3BonuT nsbexare onacHbIX GPOCKOB HANPSPKEHMS B CETU Ha BXoAe
Grnoka 1 cCBepxTOKOB B NUTAIOLLIEN CETU, Npu BO3HUKHOBeHUN K3 B uensix 6noka. MNpumeHe-
HWe BXOL4HOro omnbrpa CHU3UT B3auMHoe BnusiHne SMI1 obopyaoBaHu4.

OcobeHHO nNpobnemMHbIM ABRsiETCA noaknovyeHne bY Ha oanH dunagep ¢ MOLLHBbIMU WH-
BEpTOpamMU, KOTOpblE CO34al0T NPY TakOM MOOKITHYEHUM MOCTOSAHHYHO Neperpys3ky Ans
BXOOHbIX 3alLMTHbIX Lenen BY, koTopas, B psae criydaeB, MOXET NPUBOAUTbL K MX OTHOCKU-
TenbHO ObICTpon aerpagauunmdd, ¢ nocneayLwmMm BO3HUKHOBEHNEM aBapum MO BXOAHOWM
uenu 6noka.®0. [Ina ncknioveHns BbICOKOBOSMBLTHBIX NPpOB0eB, cneayeTt nogkntodatb 6roku n

89 U3 npaKTuKn, 6blnn cny4daun, Korga npu Takom nogknioyveHnn napaniesibHO HeCKOJIbKUM 200T KnnoBaTTHbIM UH-
BepTopam, gerpagaunAa BXOAHbIX 3alUNTHbIX uenen <<rI/I,IJ,pOMaTI/IKOB>> npoucxoauna sa 2 mecAua, ¢ I'IOCJ'Ie,D.YIOLIJ,el‘/‘I
aBapl/le|7|, C paspywieHnem BXo4HOro BblnpAMUTENIA, pacCYNTAHHOroO Ha HanpA>XeHune 1200B

9 Cm.pasgen «Ownbky npuMeHeHns «mapomMaTuKoB»
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YCTaHOBKM Yepes orpaHnuntenu HanpsxeHna®' %2, npu aToM neproamnyeckn NpoBepsTb UX
PEecypc Mo BCTPOEHHBLIM B HUX MHAMKATOPaM UM CBOEBPEMEHHO 3amMeHATL.

4.3.3.Korga n kakKk Heo6x0AMMO NMPUMEHATb BbIXOAHbIe (PUNLTPLI?

O6bIYHO NPOEKTUPOBLUUKN CTapatoTca BbIHECTU BGMOK ynpaBneHnss 3 onacHOM 30HbI K
pacnonaratoT BY 1 Hacocbkl Ha 60NbLLIOM yaaneHuu apyr ot gpyra.

YacTo 310 CBA3aHO C TeM, YTO HaCOChbl PacronoXeHbl BO B3pbIBOONACHOM 30He. HOo-
raa B 3anblfIeHHOW U BNaXXHOW 30HE, B HEOTansiMBaeMoM MoMeLLEHNN.

Ecnn peyb naet o npumeHeHmn Ha ASC 1 BHOBbL NpoekTupyemMbix TOC, TO 3TO MOXET
ObITb 06LWen KoHuenumen noctpoeHus CY, coctosiwen B TOM, 4TO BCA annapartypa ynpas-
NEeHNa 1 perynmpoBaHus pacrnosiokeHa B OTAerbHOM nomelleHnn. Bo Bcex atux crnyvasax
«'mapomMaTukny» BbIHYXOEHbl paboTaTb Ha ONMHHYI0 KabenbHY0 SIMHUIO.

C opyron CTopoHbI, pa3mMelleHne bY no Mecty no3BonsieT ynpocTUTb MOHTaX U Nnpo-
Knagky CurHanbHbIX M CUIMOBbIX 3NEKTPUYECKMX uenen, caenatb yCTaHoOBKYy 6onee Kowm-
NaKTHOM N 3ProHOMWUYHOW, peluaeT npobneMy MHPOPMATUBHOIO MECTHOro nynbTa ynpas-
neHus.

UTto Obl ynpocTuTb 3agady Bbibopa MecTa pasmelleHuss BY ana npoekTupoBLumKa, w
nomMoyb nsbexaTb HeobBXooMMOCTM yaaneHHOro OoT Hacoca pasmelleHnsa bY, kopnyc «ma-
pomaTuk-102» MMeeT BbICOKYHO MnblrieBnarosawmty, He Huxke IP54, umeeT Hu3koTemnepa-
TYpHble 1 B3pbiBO6E30NACHbIE UCMONTHEHUS.

Ho Bce e, ecnu Bbl CTOMKHYNUCh C TeM, YTO AnnHa Kabensa ot mgpomaTtuka 4o Haco-
ca npesblwaet 20 MeTpoB, HEOH6XOANMO NPEANPUHATL HEKOTOPbIE MEPbI.

4.3.4.NMpo6nema «gnuHHoOro kabensa» Ha Bbixoge Grnoka’* %>
Ecnu OnuHa kabensi om 6510ka ynpaesieHusi 0o 3] HacocHo20 azpezama:

* 6onee 20 Mvempoe —Ha 8bixo0e He06x00UMO NMPUMEHsIMb MOMOPHbLIU
dpoccenb coomeemcmeyrouweli MOWHoOCMuU;

* 6onee 120 M —Ha ebixo0e mpebyemcsi npumeHeHue 6os1ee Aopo2020 cu-
HYyCcHO20 hunbmpa.

Mpwn 6onbwon gnvHe kabenst Ha BbIXO4e MHBEPTOPA BO3MOXHO NposiBNeHne addekta
«oTpaxkeHHon BonHbl». Korga Ha knemmax 3L BO3HMKAKT BbICOKOBOSBLTHLIE MMMYMbChI
paBHble 2*U BbINpAMUTENS WMHBEPTOpPa, 3HAYUTENbHO MpEBbIAWME MO aMnnuTyae
1000B. 31K uMnynbCbl NepeHanpsikeHnst, Npu HebnaronpuaTHOM cTevYeHMn 0BCTOATENLCTB,
MOryT NPUBECTU K BbIXO4y U3 CTposs 0OMOTOK 3L mnm camoro kabens v nosbIWaT ypo-
BeHb OMI1. [pUMeHeHNe BbIXOQHOrO UbTPA UCKMOYAET UX BO3HUKHOBEHME.

UTto Obl OMUYECKOE CONPOTUBNEHME OJIMHHOIO Kabensa He NPUBOAUMO K CHUKEHWUIO Ha-
npskeHne Ha obmoTkax 3 n nageHuo MOLLHOCTU Ha ero Bany, crieayeT BblbupaTtb Kabenu
NoBbILWEHHON nriowaan cedyeHusa. o kpanHen mepe, He MeHee 4MM2, Jaxe ONS Mano-
MOLLHbIX L.

91 Ha pblHKe Takue orpaHuunTenu nepeHanpaxXeHma npencTasieHbl pasivyHbIMU MOOENAMKU, Hanpumep, rpMbl
MEK, Tun «OMNC1—C—3P»

92 BMeCTO orpaHyyuTenen HanpaAXKeHA MOXHO NPUMEHATb BXOAHbIe OPOCCerbHble (PUbTPbI, OHM HE U3HAaLLMBa-
lOTCA, HO OLLYTMMO JOPOXe U rabapuTHee

BTkK. 0

HU VIMEIOT OrpaHuYeHHbI pecypc, KOTOPbI 3aBUCUT OT KONIMYECTBA M MOLLHOCTY NMOMEX B KOHKPETHOW

ceTu. Kak npaBusio, Takne orpaHM4mMTeNI UMeloT BCTPOEHHbI cUrHanmMsaTop pecypca.

%4 OT1a I/IHCbOpMaLI,I/IFl no NpMMeHeHnn ,D,pOCCGJ'IGI;I Ha BXoAe 1 Bbixoae 6510Kka 1 ANVHHbI BbIXOQHOro Kabenn cnpaeen-
mBa Kak gnAa <<rI/I,D,pOMaTI/IKOB>> , TaK 1 OnA yHuBepcasibHbIX 4aCTOTHbIX npeo6pa303aTene|7| aopyrnx npomssoauTe-

nen

95 PaboTa Ha CBEPXKOPOTKYIO KabesbHyto NNMHMIO, [0 3X METPOB AJIMHON, TaK XXe MMEET CBOIO Creumnduky.
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*  QOunbTpbl Ha BbIXOAE MHBEPTOPA MO3BONSAT NPUMEHATb Ans nuTaHus O obbly-
Hble HE3KpaHNPOBaHHbIE kKabenu 60nbLOoN ANNHbI

*  QunbTpbl Ha BbIXOAE UHBEPTOPA U3MEHSAT POPMY BbIXOLHOIO HaMpPsPKEHUs] OT
«npsimoyronbHukoB» LM K cMHycompanbHOW M yCTPaHAIT BbICLUME FAPMOHUKK, Npe-
aynpexgas napasuTHble notepu B kabene u B 3[4

*  OunbTpbl NOBLIWAKT 00LLYH0 HAAEXHOCTb BCEN CUCTEMbBI B LIENIOM N 3HAYUTENBHO
CHMXXalOT YPOBEHb NOMEX OT KabenbHbIX TpacCc NHBEPTOPOB

* [lpMmMeHeHne uUnbTPOB B CXeEMax MOAKIHOYEHNA NHBEPTOPOB ABMNSIETCA OYEHb XO-
poLlen NHXEHEPHOM NPaKTUKON NPOEKTUPOBaAHUMN

4.3.5.B yem oTnnume BbIXOAHOro Apoccens U CMHyc-cpunbTpa?

4.3.5.1.Mpeumylectsa UCNosib3oBaHNA BbIXOQHOroO MOTOPHOro ApocC-
cenA
BbixogHom gpoccenb (MOTOPHbIN Apoccerb) - PULTP OTHOCUTENBHO NPOCTOMN.
OH nosBonser:
* [logkntoyaTtb Ha BbIxod MHBEPTOPOB Kabenb agnuHon go 100m
*  Ynyywaet obuyto M coBMECTUMOCTb
* CyLleCTBEHHO CHMXaeT yaapHble Tokn K3 B cnyyae aBapun B BbIXO4HOW LieNU UH-
BepTopa (B kabene vnn 3).
* OTHOCUTENbHO HEDOoONbLUAA LieHa
*  CUMMETPUYHOCTb BXOAHOM U BbIXOAHOW CTOPOH hunkstpa
* BbICcoKas 4OCTYNHOCTb (CKNaackas no3uums)

4.3.5.2.HepocTaTku ucnosib3oBaHMA BbIXOAHOro MOTOPHOIro Apoccena
* MeHbLuas, Yem y CUHYC-UNbTPa, CNOCOBHOCTL NOAABNSATL NAPa3UTHLIE FrAPMOHU-
Kn
* OrpaHunyeHHas, npumepHo 100 meTpamu, anuHa KabenbHOW NMHUK Ha BbIXOAE WH-
BEPTOpPA, NPU €ro NPUMEHEHNM
* Hebonbwoe, okono 3%, NOHWXEHNE BbIXO4HON MOLLHOCTM NpeobpasoBaTens.

4.3.5.3.NMpenmyluectBa UCnosib3oBaHNA CUHYC-thunbTpa

CwuHyc-comnbTp - 310 ropasago 6onee coBepLUEHHbIV PUNbTP:

* T[lonHOCTbIO NoAaBnseT BEPXHUE FAPMOHMKM U NPUBOAUT CUrHan MHBepTopa K Cu-
HycomaanbHOMYy BUay

* MNPaKTUYEeCKN CHUMAaET OrpaHudeHve Ha ANUHY KabenbHOW NMHUKM Ha BbIXOAE WH-
BepTopa

* [lpakTnyecku ncknovaet AMI1 Ha Bbixoae UHBepTOpAa

* CyliecTBeHHO CHMWxaeT Tokm K3 B criyvyae aBapum B BbIXOQHOM Lenu nHeepTtopa (B
kabene nnn 3)

« OrpaHnunBaeT napasuTHble ToknM®® yepes nogwMnHUKK potopa 3

*  CHwmxaet wym npu pabote 3] oT MHBEpTOpa

* [loBbllWAeT CPOK *un3HM 06moTok I 1 kabens.

4.3.5.4.HepocTaTKn UCNONb30BaHUA CUHYC-PUNbTpa
* OTHOCKTENBLHO BbICOKasi CTOMMOCTb
« [OnuTenbHble cpoku noctaskn®’
*  HecumMMeTpn4HOCTb BXOOHOW U BbIXO4HOM CTOPOH ounbTpa
* Hebonbwoe, okono 2%, NoHMWKeHne BbIXOAHOW MOLLHOCTU npeobpa3oBarens.

9% naHHaA npob6nema 6onee Bcero akTyanbHa ana 31 MowHocThio 6onee 30 KBT, rae oHa cnocobecTByeT nosene-
HUIO 3NEKTPOMCKPOBOM KOPPO3UM NOALMMHUKOB, 417 ManoMOLHbIX O[] 3TO ManoakTyanbHO

97 Kak npaBuWio CpoK NOCTaBKN CUHYC-pUNbTPa MMMOPTHOMO UM OTEYECTBEHHOIO NPON3BOACTBA COCTaBNAET
1,5..3 mecAaua
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O6paTtute BHMMaHWe, 4YTO y punbTpa eCTb CTOPOHA MOAKMIOYEHUS UHBEPTOpA U CTO-
poHa nogkntoveHma 3. Ecnu nx nepenyrtartb, TO U3-3a paboTbl HA EMKOCTHY Harpys-
Ky, €CTb BEPOSITHOCTb BbIX0Aa U3 CTPOS KIoYen MHBepTopa.
Hwxxe npuBegeH pMCYHOK C OCUMNIIOrpaMmMamMm HanpsbkeHUs Ha BbIXO4E WHBepTopa L0 Cu-
Hyc-ounbTpa 1 nocre Hero. Kak BUOAHO M3 pUCyHKa, nocne cuHyc-counstpa gpopma BbIXOLHOrO Ha-
NPSHKEHUS NPaKTUYECKN He OTNnYaeTcs OT CUHYyCcouAbl.

CuHyc-®unbTp

MUKPONPOLIECCOPHbIA
BbIUMCIMUTENb

Beinpamurens WHsepTop

A

rMD.pOMaTMK CneuvanianposasHbiv

®opma HanpAXXeHUA Ha BeIxoae uHeepTopa ®dopma HanpsXXeHUA Ha BbIXCAE UHBEpTOpa
Ao hunsTpauum nocne cuHyc-cunsTpa

4.3.6.EcTb N ankTepHaTMBa NPMMEHEHUIO BbIXOAHbIX gpoccenen?

B nutepatype n peknamHbIXx mMatepuanax BCTpevaeTcsa onucaHue creumanb-
HbIX kabenen ona NnpuMeHeHnsa B cxemax nutaHnsa 3 oT nHeeptopoB. OHM MMEKT
crneumanbHy0 KOHCTPYKUMIO C 3KpaHaMn U pacnpefeneHHon no anuHe kabensa vH-
AYKTMBHOCTbIO. OnucbiBaeTcs, YTO OHM MOryT ObiTb OYHKUMOHANIbHON 3aMEHON Bbl-
XOAHbIM (hunbsTpam ana uHeepTopoB. Ha npaktuke B Poccun oHM WMPOKO He pac-
NPOCTPaHEHbI N BEPOATHO UX MPUMEHEHME B HEBOMbLUMX NPOEKTax MOXET Bbl3BaTb
TPYAHOCTM B 3akynke u nornctuke. OnbiTa u pekoMeHgaumi mx npuMeHEHNsa COoB-
MECTHO € 6riokamun «'mgpomaTtumk» Ha AaHHbIA MOMEHT HET.

4.4.NMopknovyeHne KM mnu aneKTpoHHOro AaTynka AaBneHUA C TOKOBbIM BbIXOAOM
(onucaHue 2omosumcsl)

4.5.Ucnonb3oBaHue 6/10Ka KakK xaba aonAa céopa uHcopmauum ¢ AaTYNKOB
(ornucaHue 2omosgumcsl)

4.6.KaKyo AONOJIHATENBbHYIO NONe3HYI0 UHOPMaLMIO MOXXHO NONy4YuTb ¢ 6510Ka no
Modbus?

(orniucaHue eomosumcsl)
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4.7.CUHXPO-A03MPOBaHNE HECKOJIbKUMU HACOCHbIMM arperatamu

CyulecTtByeT 0CcobbIin Knacc HacoCoB AN OAHOBPEMEHHOIO, CUHXPOHHOIO 4O3MPOBaHUSA pea-
reHToB. B cnyyae HeobxogumMocTn obecnevnTb Takoe CUHXPOHHOE A03MPOBaHUE peareHToB, eCTb
BO3MOXHOCTb, cpeactBaMmun 6rnokoB «lmgpomatmk» obecneyntb NoAobHYH (OYHKLMOHANbHOCTb.
(6ornee nodpobHoe ornucaHue 20mosumcs)

4.8.Mogkno4yeHne 4aT4iMKoB NoxXKapo-oxpaHHon curHanusauum (MOC)

CxeMOTexXHMKa U BCTPOEHHbIE anropnTtmbl Brioka ynpasneHus No3BonsOT NPUHUMaTb CUr-
Han ot aat4yumkos MNOC.

[aHHble oT AaTymka MoryT ObiTb NepefaHbl B CUCTEMY BEPXHErO YPOBHSI, a Tak e paspe-
LaTb UM GroKMpPoBaThb NPOLECC AO3MPOBaHUS peareHTa.

lMpn COOTBETCTBYIOLLMX HACTpPOMKax Bxoda, cpabaTbiBaHWs AaTymka MOXET WHULUUPO-
BaTb OCTAHOBKY [03UpOBaHuA. Tak xe 3TOT curHan byget 3anomHeH B namaTtu BY m npu nocne-
ayloulem onpoce aTtoro permuctpa nepegaH no RS-485. MNocne onpocax cooTBeTcTBYOWMI chnar
pernctpa Gygetr aBTomaTu4eckn copolleH. Ha npakTuke 3TO O3HAYaeT, YTO Jaxe Npu pegkmx no
BpemeHu onpocax bY, dakT cpabaTtbiBaHusA gaTtynka OyaeT «noTepsiHy.

CpabaTtbiBaHve gatydmka moxeT obpabartbiBaTbCcs 6riokom aBToMatmnyecku. Npu cooTBeT-
CTBYHOLUMX HACTPOKKa, nocne cpabartbiBaHMA gaTyMka 4O3MPOBaHME MOXET OblTb aBTOMATUYECKM
OCTaHOBIEHO Yepes 3afaHHbI MHTepBan BpeMeHn. Ecnn curHan ¢ gatyuka 6yaert cHAT Jo ucte-
4YeHMs 3TOro NHTepBana, 4O3NpOBaHNE OCTAHOBIEHO He OyaeT.

[ns BO306HOBMNEHNSI 4O3MPOBAHNS, NOCINe aBTOMaTU4eCKOro 0CTaHoBa, NOTpebyeTcs:
- BMeLLaTenbCTBO Ooneparopa YCTaHOBKU, Haxatme KHoMKM «lycky;
- WUnn KOMaHAa Yyepes ANCKPETHbIN BXxog «[1yck»;
- Unn, ecnu 3T0 paspeLleHo B HacTporkax bnoka, komaHga Modbus no RS-485.
[1ns ncnonb3oBaHUSA 3TOM BO3MOXHOCTU HEODXOAMMO:
- HacTpouTk BXxoA X1:B9 cooteetcTByOLLMM®® 06pasom;
- HacTpouTb «Bpemsa 3agepxku 0o octaHoBa O[], XX cek»®® no atomy Bxoay;

- BbIXOA AaTtymka gormkeH 6biTb TMna OK (OTKPbITbIN KONMMEKTOP, OTKPbLIT B HOPMarib-
HOM COCTOSIHUW) U TUMNA «CYXOM KOHTaKT» (3aMKHYT B HOPMarnibHOM COCTOSIHUM).

Cxema nogkrnoyeHnsa AByXnpoBoAHad.

[aTtumkn, curHanmMsaTopbl KU3BeLLaTenn MOXHO MoAkn4aTh K Bxoay AY nocneposatesnb-
HO, ogHuUM wnendom. [nsa Beixogos Tuna OK B 60MnbLUMHCTBE CriyYaeB UMEET 3HaYeHne nondp-
HOCTb MOAKNIOYEHUS. TaK e UX KONMYECTBO OrpaHMYeHO NnageHMEeM HanpskKeHus Ha Bbixoae. Pe-
nenHble BbIXoAbl MPAKTUYECKN HE UMEIOT TaKMX OrpaHUYeHunn.

OanH KoHew, 3TOro wnenda nogknoynmtb Ha «+24By», BcTpoeHHoro UMM (Hanpumep KoH-
TakT X1:B4 ) n BTopon Ha X1:B9 («MMnynbCHbIN BXOA»).

Tak xe Heobxoanmo obbeamHUTb "O6WMK" anckpeTHbix BxogoB M O6wwmn BCcTp. WM,
yCcTaHoBMB nepemMblyky mexay X1: B12(«O6wwni anckpeTHbix Bxogos») n "O6wmn" BCTPOEHHO-
ro UMM (24B) (Hanpumep koHTakT X1:A4).

[Mpy HeO6XO0OMMOCTN JATUYMKK, CUrHANU3aTOPbl U3BeLLaTenM MOXHO 3anuTaThb OT
BcTpoeHHoro B BY UM 24B (DC). Mpwn ycnosumn, 4To 06LiaA TOKOBaA Harpy3ka BCeX BHELLUHUX

98 Cm.MpunoxeHue 2. NyHKT MeHIo «KoHdurypauma Bxoaos > ViMnynbcHeln Bxoa» BbiGpaTth «[JaTyunk asepu»

99 «Bpema ouckpyMuHaummn» B HACTPOMKax CneayeT ykasaTb MeHblUe, YeM Bpema cpabaTbiBaHUA n3BelLaTens
(maTumka). dakT cpabaTbiBaHMA AaTtymka byneT 3anucaH B Nobom cryyae, a aBapuiiHaa ocTaHoBka 3L HaCOCHOro
arperaTta npomn3onaeT C 3a4ep>KKOW Ha BpeMA AUCKpMUHaumn. Onepartop npu 06Cny>kKMBaHUM YCTaHOBKN MOXET
MMeTb AOCTaTO4YHOE BPEMA HA OTKPbITME ABEPLbl yCTAHOBKM UMW 1A BXO4a B NMOMELLEHNE N BKTIOYEHWA CKPbITHO—
YyCTaHOBJIEHHOWN 6/TOKMPOBKU. «BpeMA gucKpMMuHaumm» MOXeT HacTpamBaeTCA B LUMPOKMX Npeaenax.
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CUrHasnbHbIX Lenen nogktoYeHHbIX K aTomy UM He npebiwaeT 200 MA. [1nA aToro notpebyeT-
cA npobpocuTb ewe oamH nposog oT «Obuwero» VM. Mo>HO ncnonb3oBaTb AJ1A 3TOM0 KNeMMbI
X1: A1,A2, ASvnn A4 .

4.9.lNNocTpoeHue cuctemM AO3MPOBaHMA C aBTOMaTUYECKUM pe3epBMpoBaHUEM

MHorga nepen NpoeKkTUPOBLUMKOM CTOUT 3aaya NOCTPOUTb CUCTEMY yNpaBneHust Ha-
COCHOM [03UpYyIoLLEN YCTAaHOBKOW, C aBTOMaTUYECKMM UM OUCTAHLMOHHBLIM 3aryCcKoM pe-
3€epBHOM NIMHUM 0O3MPOBaHus. B NpoCTbiX yCcTaHOBKax, C pe3epBUpPOBaAHNEM SIMHUU LO3U-
pOBaHus, MepekritodeHne rmapaBnnMYeckon CXembl OCYLLECTBIISETCA C MOMOLLBI PYYHbIX
KpaHoB. B MOMEHT nepekritoyeHnst OCyLLECTBNAETCA OTCeYeHne ABYMA KpaHaMu OOHOWN nu-
HUW 0O3MPOBaHMS U NOLKMAYEHME ABYMS KpaHaMu ApYron NIMHUN JO3UpPOoBaHus. Ona CHu-
XXEHNs1 BEPOATHOCTU BO3HWKHOBEHWUSA aBapuMHbIX CUTyauui, Ha BblIBpoce Kaxaoro Hacoca
Heobxoanmo mMoHTupoBaTb OKM, pene gasneHuns unu gatuvk gasneHuvs. lNpeumyliecTtsa
OKM B TOM, 4YTO OH, NMpu HEBOMbLLIOW CTOMMOCTU, NO3BOSISET UCKIIOYNUTL Cpady HECKOMbKO
aBapUNHbLIX CUTYyaLNN:

« PaspylweHue rugpocmucTemMbl U neperpyska npuBoga Hacoca u3-3a NpeBblleHns Oony-
CTUMOro fasrieHusi Ha Bblbpoce Hacoca (P>Pwmax). MMpyvymHbI, NO KOTOPbIM 3TO MOXET Mpo-
N30NTHN:

+ 3a06bINN OTKPbITb BbIXOOAHOW KpaH

« 3aMep3 U 3arycTesn peareHT B JIMHUM 3a YCTaHOBKOW

« Apyrve npu4rHbl.

« Pasnue peareHTa n3-3a nopbiBa B NIMHUX 3a YCTAaHOBKOW, AMArHOCTMPyeMOMn No asa-
PUNHO HU3KOMY OaBMNEeHN0 Ha Bbibpoce Hacoca (P>Pwin).

Ecnv ana nepeknioyeHns nUHUM O03MPOBaHUA MPUMEHUTb 3neKTpoyrnpasnaemble
KpaHbl, TO NepekniovYeHne NUHUMN J03UPOBaHNSA MOXHO OCYLLECTBISATb aBTOMaTUYECKN UIn
ANCTaHUNOHHO.

[ns noctpoeHusa Takom cuctembl Ha Gase «lmgpomaTuk-102» MOXHO MCNONb30BaTb
dyHkuun «ABTomMaTuyeckoro nycka» (3M04.04) nocrie nogayv nutaHusa n pyHkumio B
3TOM crniydae 6nok «lmgpomatumk-102» MOXET NPUHATH OT ANEKTPONPUBOLHOM apMaTypbl
CUrHan rotoBHOCTW. [1nsi 3TOWM Lenn MOXHO MCNOoNb3oBaTbh PYHKLMIO «3anyCcK fo3npoBa-
HUSA No curHany rotoBHocTu» (OM06.05).

®yHkuna'® peanusosaHa B ABYX BUAaAX:

* C XECTKMM OrpaHU4YeHMEM BPEMEHU OXUAAHWUS CUrHana noaTBEpPXOEeHUS roTOBHO-

cTn obopynosaHus

* 6e3 orpaHnYeHnsa BpeMeHU OXnagaHus curHana rotoBHoCTM obopygoBaHus

PaspaboTunky camomy crnegyet pacCMOTPeTb NPenMyLLEeCcTBa KaXKgoro U3 BapMaHToB
N onpeaennTbCs ¢ BbIGopom.

4.10. Ucnonb3oBaHne 6N10KOB «'MapoMaTuK» AJIA COBMECTHOM U CUHXPOHHOMU pa6o-
Tbl C HacoCaMMu-Ka4yasikaMu UM CKBaXKMHHbIMK Hacocamu (JLIH01) B ycnosuax
OTCYTCTBMA OTAESIbHOro KaHana AUCTaHUMOHHOIO yripaBfieHUA 6JI0KOM

[Mpn paboTe COBMECTHO C HEPTAHBLIMU HACOCaMU-KadasikaMn U HEKOTOPbIM ApyrumM 060-
pyooBaHveM, B YCIIOBUAX KOrAa HeT BO3MOXHOCTU opraHm3osaTtb [Y 6510kom, nHorga Heobxo-
ANMO CUHXPOHU3MPOBaTb PaboTy yCTaHOBKM 0O3MPOBaHMNA peareHToB Ha 6ase
«[mppomaTtunk-102» ¢ paboTon Hacoca-kadanku. [lenaetca 3To ona npegynpexxaeHma pacxona
A0POrocToALLEro peareHTa, NPy OCTaHOBIEHHOM NpoKayke HeTN B NPOAYKTOMNPOBOAE.

[nA opraHnsaumm Takoro pexxuma paboTbl peKoMeHAyeTcA HacTpouTb 610K Ha «aBTo-
MaTUYeCcKnin Nyck» [03MPoBaHNA, Nocne nogayn NMTaHnA, NCNnonb3yA PyHKLUMIO « ABTOMaTuye-

100 MoppobHee 0 hyHKUMM B COOTBETCTBYIOLLEM pasaene P3.

101 Takne Hacocbl 06bIYHO UCNOMBb3YOTCA C MOLLHBIMA MHBEPTOPHBIMM CTaHUMAMK ynpaBneHus. B atom cnyyae, npu
noaktoyeHun 6510koB «’mapomaTuk» cregyeTt o6paTuTb 0co60e BHUMaHWE Ha opraHmsauuio nutaHnA 610KoB!
Moppo6bHee cm. pasgen 4 «Korga v Kak NPUMEHATb BXOAHbIE (hunbTpbl?» N «Ownbku npumeHenna «fmapomaTu-
KOB», N3 NPaKTUKM 3KCNayaTaumm n BHeapeHua»... MNMogknounte «mgpomaTtuk» Ha cmngep ¢ ALUHamn.»
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ckoro nycka» (OM04.04). I ncnonb3oBatb (PYHKLMIO «3anyCcK AO3UPOBaHUA MO CUrHany
rotoBHocTu» (OMO06.05), ¢ napameTpom hyHKumnm «MAY3A» ona auckpeTHoro Bxopa [6.

B aTom cnyyae 610k 6yneTt cam hopmmpoBaTb KOMaHAy nocsie nogadn HanpaXXeHua
nuTaHmAa «[lyck», 1 HAXOANTLCA B COCTOAHUU OXXMAAHUA CUrHana roToBHocTw no sxoay [6. [o-
3upoBaHmne byaeT ocyWwecTBNATLCA TOMbKO TOrAa, Korna, Koraa curHan Ha Bxoge byneT aktu-
BEH.

[ononHUTENbHO MMEeTCA BO3MOXHOCTb 06ECneYnTb aBTOMaTNYeCKoe 03MpoBaHue
peareHTa B NPOAYKTOMPOBOL NPOMOPLMOHaNbHO NOTOKY NpoaykTal®2, 3To BO3MOXXHO B TOM C/y-
Yyae, Koraa npoAyKTonpoBo4 060pynoBaH pacxoaoMepoM.

4.11.0wmnb6KM NnpumeHeHnA «F'MapomMaTUKoOB» , U3 NPaKTUKKU IKCNJlyaTauum u BHegpe-
HUA

Mpwn cobnogeHnn npaswn akcnnyataumm bBY «'mgpomatnk» Hage>XHO BbINOHAOT CBOU (DYHKLNN
B Te4eHun Bcero cpoka akcnnyaraumm. OgHako, 3a MHOIMOMETHIOK NPaKTUKY, BCTpeYanncb He-
KoTopble «MNpobnemMbl» 1 ownbkn npumeHenus BY. [aHHbIM pasgen npu3saH NoMoyb nsbexxartb
BCTPEYaBLUNXCS paHee OWNOOK MOHTa)ka, NyCKOHaNaakKm 1 NpUMEHEHNS.

MprynHBI X NOSIBNEHNS OANHAKOBbI:

*  CneLKa;

*  HEeBHUMATENbHOCTb;

*  npeHebpexeHne P3O.

Kakyio owmn6Ky MOXXHO A0NyCTUTb NPV MOHTaXxe, NyCKOHanagke uim Bo Bpems 3Kcnjyarta-
umn?

1. MoAKNYUTb NPU MOHTaXe JIMHUIO NUTaHUA Ha Bbixoa BY (Ha knemmbl W,V,U). Hanbo-
nee HenpuATHaA BO3MOXHaA owmnbka, KoTopaa rapaHTUpPOBaHHO NpuBeaeT K NOSIHOMY Bbl-
X04y U3 CTPOA CUNOBbLIX MOAYNEN NHBEPTOpPA, cpasy nocsrie nogayv nutaHnA. Kak usbe-
xartb? VsberanTe crnewkun n ctpecca! byabTe BHUMaTENbHEE NPU NOOKITOYEHUN, Nepenpo-
BepANTE 1 Npo3BaHMBanNTE Lenu NMTaHnA Npu nyckoHanagke.

2. MNMopkniouutb «F'mpgpomaTuk» Ha omaep ¢ MOWHbLIMM UHBEPTOPHLIMU CTaHUUAMMU yrnpas-
nexua AUHamum, KoTopble co34alT O4eHb 60MbLION YPOBEHb HaBeAeHHbIX B ceTb IAMM. K
TOMYy Xe, AnA 6onben 3PPEKTUBHOCTU PaboTbl FYyOBUHHBLIX HACOCOB, 3KCMTyaTauMOHLLNKN
4acTO UCMONbL3YIOT OTBOA TpaHcdopmaTopa nNMTaroLwWwen NoACTaHUMN C MaKCUMasbHbIM Ha-
npAXxeHveM. Ha npakTuke, apPeKTUBHOE OEeNCTBYIOWEee HanpAXeHne Ha Bxoae B «[ mapo-
MaTUK» OOCTUrano HanpAXeHua 6onee 460B. A HaBeaeHHbIe NMMNYbCbl NepeHanpa>XXeHnA
pocturanu ewe 60nbwKnx 3HaveHnin, Boiwe 1000B. Co BpemeHeM 3TO NPUBOAMIIO B NPEX-
AeBpeMEHHON aerpagaumm BXOOHbIX 3aWnTHbIX uenen bY, ¢ nocnegyowym BbIXOAOM U3
CTpOA Tpexda3Horo BbIMPAMUTENBLHOIO MOCTa U CUMOBLIX KOHAeHcaTopoB. Kak nsbexarb?
Wcnonb3yinTte gpyrme otBoAbl TpaHChopMaTopHON NOACTaHUMW. BknoyanTe B cxemy ycTa-
HOBOK OrpaHn4mMTenn HanpaxeHua. KoHTponmpynTe ux 2 pasa B rof Ha npeaMeT pecypca.
CBOeBpEMEHHO 3aMeHANTe Npu n3Hoce. NpoBoguTe rpaMoTHLIV WeMOHTaX 1 0byveHne
nepcoHana.

3. B nonesbix ycnoBUAX, NpUMeHAA 6/10KM Ha KyCTaxX CKBaXXMH WU B ApYrmx nogobHbIX npu-
MEHEHNAX, HE UCMOJIb30BaTb BXOAHbIE OrpaHMYUTENIM UMMNYJIbCHbIX MOMEX Ha BBOAE
JINHUU NUTAHUA B HACOCHYIO YCTaHOBKY. [1py rpo30BbIX pa3pAnax BO3MOXEH, U criyyarncA
Ha npakTuke, BbiIxo, 6510K0B N3 cTpoA. Kak nsbéexarb? icnonb3osBaTtb XoTA 6bl NpocTen-
Wwmne 3x basHble BApUCTOPHbIE OrpaHNYNTENN BXOOHOIO HaANPAXXEHUA NPy NCNONb30BaHUN
6,10K0B B NOMEBbIX yCnoBumAX. lNepnogmyeckm KOHTPOIMPoOBaTb NX UCNPABHOCTD.

102 B HacTOAWMIA MOMEHT PYHKLUMA AOCTYNHA ANA 3aKasdHbIX UCMONHEHWI 6/10Ka. 3a NOMOLLbIO B peanvsaunm gaH-
HOro pexumMa obpallanTech K NPon3BoanTeNt0. KOHTakTHbIe AaHHble NpeacTaBneHbl Ha canTe Texnoaaepxku. B
oynywmx Bepcuax MO dyHkumAa 6yneT BBeAeHa B CTaHAAPTHbIN HAbop anropuTtMoB paboTbl 610Ka.
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5. CospgaTtb KonbLua Lenen 3awmTHoro 3asemnenma «PE», KoTopble MOryT Bbi3BaTb U NOMEXN B
cuUrHasnbHbIX LenAx 651okKa, Bbi3BaTh HapyLWeHNA B paboTe naHenu ynpasneHva. Ha guc-
nfee BpeMA OT BPEMEHU MOTYT NOABMAATLCA «MepPornndbl» nnn gpyrme céon. Kak nsbe-
»aTb? Ecnu Bbl UICNOMb3yeTe Hapy>XXHble uenu anAa sasemneHna kopnyca 6so0ka n oco-
6eHHO Kopnyca 30, TO HeNb3A OAHOBPEMEHHO C 3TUM COeAUHATDb, Yepe3 Kabenb uay-
wum ot 65noka K 3, BHyTpeHHue Knemmbl PE 6n10Ka 1 uenb 3awmTHOro 3aseMsieHunA

3.

4. CosHaTeflbHO BBOAUTb HernpasuibHble AaHHble O MowWwHOCTU D1 HACOCHOro arperara
npwn Kkannbposke Hacoca. [pu naHoce B[] 1 npMBoga Hacoca NPoOUCXoanT yBeNnn4eHne Mo-
MeHTa Ha Bany O[] [0 npefenbHbIX 3Ha4eHun 1 Bblwwe. [Mpu npaBunbHon HacTponke BY
ocTaHaBnuBaeT O0O3MpOBaHMe, NpefoTBpalan aanbHenwee passTue asapumn. Ha npakTtum-
Ke, 3KCnyaTaunoHLWMKN BMECTO BbIABIEHNA NPUYMHbBI, KOTOpaA NpUBOANT K neperpyske 3[4
1 aBapuMHOM OCTaHOBKe O03MpoBaHuA 6/10KOM, MPOU3BOAAT NepeHacTPonKy napameTpos B
6noke, ycTaHaBvMBaA B HaCcTPOMKax 3aBedoMO 60ee BbICOKYH MOLWHOCTL 30 B MeEHIO
«Kannbposka». Kak uséexartb? [1nA npegoTBpalleHnAa Takux Cnyyaes , peKoOMeHOyeTcA
BeCcTn oby4deHne nepcoHa, sospemAa nposoantb TO n MNP HacocHoro arperata. NAaTtoe uc-
nosiHeHne bY BepeT apxmB xxypHana paboTbl, rae BO3MOXHO (hnKcMpoBaHue akta nsme-
HEeHWA HACTPOeK M TOKOB noTpebnenna 3.

5. Cnomatb Kypku cunoBbix kKniemm BY. MpryunHa? Cnewka, He TOT TUN MHCTPYMEHTA, He-
o6yyeHHbIn nepcoHan. Kak nséexatb? [pyMeHAnTe NoaxoaAWwni MHCTPYMEHT. He cnewm-
Te. CuTyauma BCTpevaeTca He Tak YyacTo. B HoBbIx mogenax 6noka ctomt 6onee yaobHbIn
KNIEMMHVK C «(POHTaNIbHbIM» A0CTYNoM. Ha MOLWHbIX 6/10Kax NPUMEHEH COBPEMEHHbIN TUN
KSIeMM C KYPKOM, B3BOAVUMbIM PYKOM 6€3 UHCTPYMEHTA.

6. HeymayHO 06beOMHUTL rafibBaHNYECKU Lenu CUrHasnbHbIX Lenen, ¢ HenpeackasyembiM npo-
TeKaHMeM TOKOB MO «3eMSiAM» U3-3a Pa3HOCTMN NOTEHUManoB. YTo MOXET NpMBOANTb K OLIK-
604YHbIM CUrHanam B NMMHUAX 1 T.4. [1Ba pasa TakaA cmTyauma BO3HUKana npu MoHTaxxe 610-
KoB Ha cTpoAwmxca TOL. NMocne aHannsa cutyaunmn npobnema pewanacs. Kak nséexarb?
AHannampoBaTb CXeMy COeANHEHNA CUTHaNbHbIX Lienen, 0CO6eHHO , Koraa oHa pa3BeTBIeH-
HaA, UMeeT «OJINHHbIE» BETBU, COTHN METPOB, K ApYyroMy 060py00BaHUIO.

7. lopcoeouHnTb akTUBHBIN Bbixod, «ImapomaTtnk-103» Ha UM BO36y>XAEHNA TOKOBOW NeTnm
ynpasiAaowWero KoHTponnepatod

8. Vicnonb3oBaTb NPOBOA HEBUTYIO NMapy Ha OJ/IHHbIE CUrHaNbHbIE NMHUN104 Kak n3bexxaTtb?
[Mpy BIVHHBIX CUTHANBHbBIX LenAX UCMonb30BaTh NPOBOA, «BUTAA Napa» UIn B 9KpaHe.

9. OcyLecTBnATbL 0O3MPOBaHNE B rMOPaBINYECKON CUCTEME C OTKPbITbIM CTOKOM105 Ha cnuB,
pacnofioXXeHHbIN HUXKe YPOBHA 6aka ¢ peareHTom'%. I Tem cambiM cO30aTb CUTYyaUMIO, KO-
raa Hacoc B nape ¢ 6;10KOM AatoT OrpOMHYHO OWNOKY Npy A03UPOBaHUK, NpeBbIWasn B pasbl

103 C 6nokamu N'mapomaTunk Takor Npobaembl He Cy4anoch, T.K. B CTapLUMX MOAENAX UCMONb3YEeTCA UCKITIOYNTENb-
HO MaCCVBHbIN TOKOBBIM BbIXO, HO 3TO 6bI10 NPUYMHOM MaccoBbix Npobnem npu otnagke cuctemol ACY Ha HoBo-
BOpOHexckon ASC, 1 B 3TOM CBA3U CTOMT YNOMAHYTb O BAXXHOCTWN KOHTPOJ1A 3TOr0 MOMEHTA NPy CO34aHNN CXEM
NOOKI/HOYEHUA.

104 Ha JleHnHrpagckor ASC ogHaxabl UCNonb30Banuv AnA nepeaayv CUrHanoB Ha AMcTaHUMM B COTHIO METPOB He-
BUTbIE N HE3KPaHMPOBaHHbIE NPOBOAA. OTO NPMBESO K TOMY, YTO AaXKe Ha NOSIHOCTbIO 06ecTo4YeHHOM 060pyaoBa-
HUW CBETUNCB CBETOOMOObI, MOMyYaBLUNE SHEPIUIO OT HaBeAeHHbIX Ha npooaa AMI oT apyroro o6opyaoBaHUA.
PasymeeTcaA, 3TO NpMBOANIIO K «MCKaXKEHWNIO» NMOSIE3HOMO BXOAHOr0O curHana. Mlocne 3ameHbl Ha «BUTYO Napy»
npobnema ncyesana.

105 B onucbiBaeMom cny4dae nyckoHanagka cuctemMbl 4031MpoBaHNA OJINTeSIbHOEe BpeMA OCyLlecTB/1AN1aCb B TECTO-
BOM pe>Xunme, 6e3 fgaBfieHnA Ha BbIxo4e, a cama yCTaHOBKa 6bina CcnpoeKTunpoBaHa Tak, 4TO He no3BosiAna 6e3
60nbLUNX yCVIJ'IW7I OCyLecCTBUTb KaJ'II/I6pOBKy nogayn no mecTty

106 B 3TOM Cny4yae BO3HUKAET CamMOTEK XMAKOCTU, U3-3a pa3HuLbl YPOBHEN peareHTa B 6ake 1 cnvsa. MepcoHan
9TOro 3a4acTylo He 3amMeyaeT U He yYnUTbIBaeT Npu KanubpoBke. He cMOTpA Ha 6aHanbHOCTb CUTYaLuUK, NOHATD
MPVYMHY OLUIMOKM HEMOArOTOB/IEHHOMY CMeumanunucTy COBCEM HEMPOCTO.
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nacrnopTHOE 3Ha4YeHne HOMUHaNbHOM Nogayn Hacoca. Kak uséexxatb? bbiTb BHUMATENbHEE.
YunTbiBaTh BO3MOXXHOCTb BO3HUKHOBEHNA TaKoW CUTyaunu.

10. BbibpaTb 403MPOBOYHbIN HACOC CO CIULWIKOM 60NbLIOW Nogayven, 1 BMECTO TOro, 4YTo Obl 3a-
MEHUTb ero Ha 6onee NOAXOAALUMIA, NbITATbCA, YMEHbLUAA X0, NAyHXXepa Hacoca A0 MUHU-
MymMa U, OQHOBPEMEHHO, NMPUMEHAA perysimpoBaHne 4acToTbl XOA40B, «3arHaTb» 197 Hacoc B
HY>XHbIW AnanasoH nogad. 3TO OTHOCUTENBbHO YacTo BCTpevarowanaca owmbka NpoeKTUpoB-
LWMKOB N 3KcnnyaTaunoHLWmMKoB. [NpnBognT K TOMY, YTO rnogadya Hacoca MOXKeT npepbiBaTbh-
CA, B 3aBMCUMOCTN OT TEKYLLMX YCIIOBUI, Uin BoobLle oTcyTcTBoBaTh. [Mpobnema cBA3aHa
PU3NYECKUMUN OrPaHNYEHNAM NPUCYLLMMU OO3UPOBOYHbLIM Hacocam. lovyemy 3To npouncxo-
OVT, MOXKHO npounTaTh B 3M pasfene HactoAwero P3. Kak nséexartb? /cnonb3oBaTb pe-
KoMeHpaumn gaHHoro P3.

11. PyKOBOACTBYACH «34paBbiM CMbICNIOM» U NpeHebperaA pekomeHgaumamm PO, BBECTU B Ka-
4yeCcTBe OaHHbIX ANA MeHI0 «KanmbpoBka» NuLb «napy umgp», KOTopble NOKa3anmcb Bax-
HbIMW, a OCTasnbHbIMKU NpeHebpeyb.108 Kak usbexxatb? CTporo cnenoBatb peKoMeHaaumav
AaHHoro PO, ocobeHHO B pasfene «nyckoHanagka» u «kKanmbposka».

12.CoepHyTb Wnend npu OTKpbiBaHUM KpbIWKKU. CO BpeMeHeM 3TO MOXET NpUBOAUTL K ero 06-
pbiBy. Kak usbexatb? OTKpblBanTe KPbILLIKY C OCTOPOXXHOCTLIO. [N1A UCKoYeHnA cuTya-
U1K, Npy OTrpy3KM C NpeanpuATUA N3roToBUTENA WNENd He BCTaBAETCA Wend B rHe3no,
KpenseHue wrenda c 0gHON CTOPOHbI CAenaHo rnof namky U «MArko» 3amKCcMpoBaHoO Ha
danblunaHenn, pasrpy>an MecTo namku.

13.MNepemelan MObUNbHbIE YCTAHOBKW Ha HOBOE MECTO paboThbl, U B 3TOM CBA3W, 3aMeHAA Ha
HUX TN HACOCHOro arperarta B NMOJIEBbIX YCNOBUAX, HE yOenATb OO/MKHOro BHUMaHNA Ha-
OEXHOCTWN noakoveHna kabena K knemmam 3. I3 npakTUKK, 3TO NPUBOANIIO K TOMY, YTO
nposoga obnambiBanIUCb B MeCTax nogkntodeHma K 3 npyn nepeBo3ke, 0T BUbpauum, nnu,
OTCOEOMHMBLUNCH, HAYMHANN 3aMblkaTb MexXay dasamum, nnu Ha kopnyc 34 n ganee Ha uenm
3a3emsieHndA. Bcé aTo Co BpeMEHEM MOXET MPMBECTU K BOSHUKHOBEHUIO pa3HOro poaa asa-
pUrHbIX cutyaunnm ¢ 34 unu BY. Kak uséexxatb? TwaTtenbHee NpoBoanTb paboTbl NO MOH-
Taxy n Texobcny>xusaHuto. [NpmenekaTb ANA UX NPOBEeAEHNA OTBETCTBEHHbLIA N 00YYEHHbIN
nepcoHarn.

14./cnonb3yA AnA NUTaHUA QUCKPETHbIX CUTHaNbHbIX LieNen HaCOCHOM YCTaHOBKM BCTPOEHHbIN
NIM24B, He coeamHnTb nepemblvkon «obwmr nposog» UM n «obwmin npoBo» ANCKPETHbIX
BXOO0B. OTO BeOeT K ToMy, 4TO BY «He BnonT» cpabaTbiBaHMEe OUCKPETHbLIX AaTYMKOB. Kak
n3bexartb? BHumaTtenoHee paboTtaTth ¢ [NpunoxeHnem 4.1 n MNMpunoxxeHuem 5. Vicnonb3o-
BaTb BCTPOEHHYIO DYHKLMIO KOHTPOIA COCTOAHNA BXOO0B B MEHIO
«Texnognepxka» (M 03.02)

MN3BecTHble Npo6ieMbl, KOTOpPbie UMEIOT XapaKTepHOe BHELIHee NPoABIeHUe:

1) MNMocne komaHgbl «[lyck» Hacoc paboTaeT «C OANHAKOBOM Nofavyen» BHE 3aBUCUMOCTU OT 3a-
OaHHOW rmogaydn.

Mpobnema B HEKOPPEKTHOM HACTPOUKE NapameTpoB MeHKo «KanmbposBka», (CM. BETKY
OM10.xx) nnu meHio «'mpgpocuctema», (cM. BeTky IM09.xx). Heobxoanmmo npoBepuTb

107 B Haluewn NnpaKTukKe BCTpedasrinCb «OBanuaTuKpaTHblie», N gaxke 6onee, OWMOKN TEXHONOroB NN NPOEeKTNpPOB-
LLMKOB B Noaboe HOMUHAasIbHOM nogayu [031MPOBOYHOI0 Hacoca. J'Iquuan BbIXO[ B TaKOM Cly4ae, HaWTK BO3MOX-
HOCTb 3aMEHUTb HAaCOCHbIN arperat Ha 6onee noaxoaALLMN.

108 i3pepKa, Hawm NoTpebuTenn He MoryT 0obuTbea paboTbl Hacoca npu Ntobol 3agaHHoM nogaye.

Mpu coBMecTHOM aHanmnse Npo6nemsbl, KaK NpPaBWsIo, BbIACHAETCA, YTO B 610K BBEAEHA NNLb YacTb KannbpoBouy-
HbIX JAHHbIX, MHOr4a OOHa eOUHCTBEHHaA no3uumA: "HommnHanbHaA nogaya o3vpoBoYHOro arperara’. Bee
ocTasibHble NapameTpbl KaNMOPOBKM MO KaKNM-TO NPUYMHAM UrHOPUPYIOTCA.

Ha mecTe NnpourHopupoBaHHbIX K BBOAY OaHHbIX OCTalOTCA TECTOBbIE AaHHbIE, UCMOMb3yeMble Ha NpeanpuaATUn ns-
rotToBuTene AnA Hanagky 6noka ynpaeneHua. TakaA KOMOMHaUMA KOHPUIypaumMOHHbIX MO CYTK CITy4arlHOro coye-
TaHUA KanMbpoBOYHbIX AaHHbIX 1 NPUBOAMT K "cTpaHHOMY" 1 "HenpasuibHOMY" noseaeHunio 610ka

ynpasneHua. [Nocne BBOAA KOPPEKTHbIX AaHHbIX, CUTyaumA HOpPMasin3yeTcs.
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3Ha4YeHVA napameTpoB, BBeAeHHble B yKa3aHHbIX BEeTKax MeH0'09, BBeA peasibHble
AaHHble. [locne KoppekTUPOBKU aHHbIX, Npobnema ncyesaer.

2) Npu nycke Hacoca HabngaTcA HapyLlweHnAa B paboTe naHenu ynpasneHnAa. Ha aucnnee
BpeMA OT BPEMEHN MOryT NOABNATLCA «Mepornngbl» nnn apyrmue céou.

BepoAaTHO, 3awmTHOE 3a3emMneHne 3/ Hacoca Yepes CMNoBON Kabenb NOOKIIYEHO K
BHYTPEHHUM Knemmam «PE» 6510ka, 1 OQHOBPEMEHHO UCMNOMNb3yeTCA HAPYXHbIN KOHTYP
3aszemneHuA anAa 3 HacocHoro arperata. O6bIYHO NpeanoYTeHNe OTAAeTCA Hapy>KHOMY
KOHTYpY, T.K. €ro rnpoLle B1u3yanbHO KOHTponuposaTtb. [nA ycTpaHeHnA npobremsl oT-
KNIoUYMTE BHYTPEHHIO Knemmy «PE» B BY oT kabena 3[] npuBoaa Hacoca.

109 Ecnn gaTtymk 4acToThbl XOA40B MITyHXepa Un 4acToThl BpalleHuA Bana 3, He ncnonb3yeTcd, To Ha 3HayveHue Z1
nZ2 B MeHio «Kannbposka» MOXHO He obpallaTb BHUMAHWA.
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6. TexHuyeckoe ob6cny>xuBaHme U peMoHT

[ns nogaepxaHus pabotocnocobHOCTU Bnoka ynpasneHnss HeoBXoanMO perynsapHo npo-
BOANTb NPOUNAKTUYECKNE OCMOTPbI U TEXODCNYXXNBAHNE — B 3aBUCUMOCTW OT YCIOBWUIN 3KCnnya-
Tauum — pas B 6 unun 12 mecsues.

TexHnyeckoe obcnyxmBaHme BKNOYaET B cebs:

1. ouynmcTKy BY OT nbinn BETOLWbLIO MM NOTOKOM YMCTOrO CyXOro Bo3gyxa (Mnwu
NbINIECOCOM), MPU CUIbHOM 3arpPA3HEHUN UCMNONb3YS KACTb;

2. Bu3yanbHbI KOHTPOSb NPOBOAOB, Kabenenm n KNeMMHbIX COeauHUTENen Ha
Hann4ne HapyLleHun;

3.  BU3yalibHbI KOHTPOSb BHYTPEHHMX 3fIEMEHTOB U Y3r10B Ha NPeaMET OTKITOHe-
HMA UBeTa U opMbl 3N1EMEHTOB OT HOpMarsbHbIX B pe3ynbraTe neperpesa, ecrte-
CTBEHHOrO M3Hoca U T.n.

[N 04MCTKM HapYXHbIX NOBEPXHOCTEN BY pekomeHayeTca NPUMEHNATL crieunanbHble Yn-
cTdawme candeTkn ans oprrexHukn. [lonyckaetca Mcnonb3oBaTb MOKLWME pacTBOPbI HA BOLHOM
ocHoBe C fobaBneHnemM MArknux MowLmnx cpenctB. MbITb MOXHO OTXXaTOW BRaXKHOW xsfionyatoby-
MakHOW TKaHbto, 6e3 ycunus, ¢ nocrneayoLwen NnpoTMpPKOM Hacyxo.

He ponyckaetcs onga 4ncTku Kopnyca BY ncnonb3oBatb CNUPTOBbIE MOKOLLME PaCTBOPbLI U
opraHudeckme pacteoputenn. OHM MOryT MPUBECTU K PaCTPECKMBaHUIO KOpMyca, MOMYTHEHMIO
NpPo3payvHbIX OKOH, OTCITOEHMIO NSIEHOYHbIX KNaBmaTyp, CMbIBaHMUIO HAQNUCEN N MapKUPOBOK.

Mpun obecnyxmBaHUn y6eguTecb B OTCYTCTBUM HE3ATAHYTbIX BUHTOB KNEMMHbIX KOSIOL4OK W
HagEXHOCTK bmKcaLumm NPOBOAOB B BMHTOBLIX W MPYXWUHHbBIX Knemmax. Knemmbl u coeguHuTenmu
He OOMKHbl UMETb TPELLUUH, UBMEHEHUI LiBETA B pe3ynbrarte neperpesa, CreaoB KOPPO3unn.

[Mpn BHYTPEHHEM OCMOTpE crieqyeT ocoboe BHMMaHWE YAENUTb CUNOBbIM (PUABTPYOLLMM
KoHOeHcaTopam (SNeKTPONMTUYECKUM) M 3aLLMTHBIM BapucTopam.

3alunTHblE BapuCTOpbl (OMCKOBbIE 3MNEMEHTbI XEMNTOr0 MW CUHEro LBETa) HEe LOSKHbI
UMeTb crefoB neperpesa (NOTEMHEHUST KpacKu Kopryca) 1 pacTtpeckuBaHus. Bapuctopbel nogsep-
XXEHbl eCTECTBEHHOW Aerpagauumn 1 B 3aBUCUMOCTM OT ycrnoBuin padoTel nmetoT pecypc ot 5000 go
15000 yacos. Npn «3awyMNeHHOCTU» CETU NMUTAHNA NOMEXaMU, PECYPC MOXET CHMXKATbCS.

CunoBble 3nNekTponUTUYEeCcKNne KOHLEHCATOpPbl HEe AOMKHbI UMETb B3QYTUN U CredoB Ha-
rpesa. [pn HeobxogmMmocTn — 3ameHuTb B ycnosusax KUMWA unu oTnpaBuTb N9 3aMeHbl Ha
npeanpuaTue-n3rotoBuTenb. [1epnogMyHOCTb 3aMeHbl CUMNOBbLIX PUIBTPYIOLMX KOHOEHCATOpPOB
(3neKkTponuTMYEeCcKnX) B pamKax TexHU4eckoro obcnyxmeaHus 1 pas B 5 net. Cpok cnyx6bl cuno-
BbIX (PUNLTPYIOLWNX KOHOEHCATOPOB MPY HOMUHANBbHOM HanpPsXXeHUM CETU, TEMMNepaType OKpyxa-
towen cpeabl 20°C n HoMmMHanbHOW Harpy3ke coctasnseT He meHee 10000 vacos.

PeMOHT 1 BoccTaHOBMNEHNE METOAOM 3aMeHbl NevaTHbIX nnaTt, 6e3 ncnonb3oBaHUsA cnewm-
anbHOr0 WMHCTPYMEHTa, MOXET OCYLEeCTBNATLCA KBanuduumposaHHbiM nepcoHanom KUIMnA, co
cpegHuM BpemeHem BoccTaHoBneHus 0,3 yaca

PeMOHT y3mnoB nevaTHbIX nnaT m3genus OcCyLlecTBNsSeT npeanpuaTne-n3rotoBuTens Ha
ceoen base.
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7.YTUnusauma v cogep>xaHue LUBeTHbIX MeTasnsioB

YTunusauuma

YTunusaumo 6rnoka ynpasneHusi NPOBOAAT COMMacHO MHCTPYKLMM IKCMyaTUpyloLlen opra-
HMU3auuMn. YTunusaumsa koprnyca 6noka BO B3pbiBO3aLLMLLEHHOM WUCMONMHEHUN NPOBOAUTCSA B COOT-
BeTcTBMK ¢ N.N.6 PO 043.00.00.00 P3, «KOPOBKW COEONHUTEJIbHBIE TUMA KI».
CopaepyxaHue UBEeTHbIX MeTaslJiIoB

CopepkaHue LBETHbIX MeTannoB B Grokax ynpaBneHusl yKasblBaeTcs B MHOMBUAYanbHbIX
nacroprax.
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[MPUNOXEHUNA k PO

NMPUNOXXEHUE A: CepTtudukar tamoxxeHHoro coto3sa (EAC) Ha 6n1oku 1 wkKadbl ynpasie-
HUA AO3UPOBOYHbLIMM HacoCamMu U HaCOCHbIMU YyCTaHOBKamu «f'mppomaTtuk» u «F'mppoma-
TUK-LY»
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OPT'AH I10 CEPTUOUKAILITNA nposyKiiu OB1wecTsa ¢ OrpaHHUYCHHOI OTBETCTBEHHOCTEIO «CepTHhHKALHS
nponykunu «CTAHIAAPT-TECT», Mecto HaxoxkaeHus: 121471, Poceus, ropon Mocksa, Moskaitckoe mocce, 10m 29. Anpeca
MECTa OCYLLECTBIEHHS fiesTenbHocTH: 121359, Pocens, ropon Mockea, yinua Mapmana Tumotenxo, 1om 4, oduc 15 115280,
Pocens, ropon Mocksa, ynnua Jlennnckas CnoGona, 1om 21, kopuyc 1. Tenedoribr: 74959891249, +74957415932. Anpec
DNIEKTPOHHOI nouTkl: info@standart-test.ru. ATrecrar akkpeanraunu peructpanonnbiit Ne RA.RU.11AB24 sriau 17.06.2016
roza.

3ASIBUTEAD  OBmecTBo ¢ OrpaHiyeHHOH OTBETCTBEHHOCTBIO (APMATOMHHLYCTPHS»
Mecto Haxoxkaenus: Poceus, 300001, ropon Tyna, yauna Kuposa, 1om 25
Azpec (anpeca) MecTo ocylecTBIeHH AesTenbHocTH: Poceus, 300012, ropos Tya, yanua Tumupsizesa, 1om 99
OcCHOBHOI rOCy1apCTBEHHBII PErHCTPALHOHHbIT Homep: 1037100573454
Tenedon +79207501220, anpec 3nekTpoHHOMH nours:: hmatic@ya.ru

U3rOTOBUTEAD  O6uiectso ¢ orpaHHuCHHOH OTBETCTBEHHOCTBIO «APMATOMMHILYCTPHS»
Mecto naxoxaenna: Poceus, 300001, ropoa Tyna, yauua Kuposa, om 23

Azpec (aapeca) MECTO OCYIIECTB/ICHHS ACSTENLHOCTH 110 H3FOTORJICHMIO NpoayKumu: Poceus, 300012, ropoi Tyna, yauua
Tumupsizesa, 1om 99

MPOAYKIIHUA Komnaekt o6opynosanms Mapku «HAPOMATHKY LI NOCTPOCHHS CHCTEM KOHTPOJIA M YIIPAB/IeHHA
YCTaHOBKaMH HAaCOCHBLIMH 103HPOBO'HBIMHY BKIIOHAIOWMI B ce0st G10KHM yNPaBICHHS 103MPOBOMHBIM 3/1eKTPOHACOCHBIM
arperatom «['mapomaruk-101», Muapomatuk-102», «uapomaruk-103», wikad ynpaeaenus YCTaHOBKaMH
3/1€KTPOHACOCHBIMH 103HPOBOUHBIMH «Tuapomatyk-11IV», arperat 3/1eKTPOHACOCHBII 103MPOBOUHBIH BLICOKOT
MOHT&KHOH roToBHOCTH ¢ Gnokom ynpaesenns «Iuapomaruk-HJI». Cepuithbiii Boinyck. IMponykius wirotosneHa B
cootrercTaH ¢ TY3431-002-14361351-2016 "Kommuiekt 060pyI0BalHs /17 NOCTPOCHHS CHCTCM KOHTPONS U
YNPaB/ICHHA YCTAHOBKAMHM HACOCHBIMH JI03MPOBOYHBIMH MapKH «THapoMaTHky”

KOA THB3A TC 8537109900

COOTBETCTBYET TPEBOBAHUSIM Texnuueckux per;amenTos TaMmokeHHoro cosa
TP TC 004/2011 "O Ge3zonacHocTi HH3KOBOJILTHOrO 0GOPYI0BaHUS";
TP TC 020/2011 "InexkTpoMarHnTHas COBMECTHMOCTh TEXHHUECKHX CPeaCTR".

CEPTHO®HKAT BBIAAH HA OCHOBAHUU MpOTOKOJOB HenbiTanuit NeNe 36 HBO-01/2017,
37HBO-01/2017, 279MC-01/2017 ot 16.01.2017 roaa, Mcnbitatenshoro iiektpa ObuwiecTsa ¢ OrpaHH4eHHOI
orBetcTBeHHOCTLIO "CTanaapr-1'pynn", perucTpalnorHblii Homep artectara akkpeauTaimn RA.RU.21HBOI.
AKTa 0 pe3y.IbTaTax aHa/nsa cocTosnns nponssozcTsa Ne 4980 ot 19.12.2016 oprana no ceprudpmxarim
Obuectsa ¢ orpanHyeHHOl 0TBETCTBEHHOCTBIO «CepTHukauus npoaykimu «Cranjapr-Tecty,
peructpaionHelii Ne RA.RU.11AB24.
cxema cepruduraunu: 1c

AOHOAXH]/ITE"\])HA;[ }IH(DOPI\[AI_I}M Tlepetiens CTAHAPTOR, B PEsy/ILTATE NPHMEHCHUA KOTOPLX obecnenpaercs cobnioneine
TpeGosanmii Texmreckoro pernamenta: I'OCT 12 2.007.0-75 - "Cuctema crawiapros Gesonacsocts Tpysa. Haneans 2AEKTP: Obmue Tped
Gcwmu:i 2,2.007.0-75 "Cucrema crananpros Gesonacuoctin Tpyaa. Haneans mnex O6ume 1peb GevonacwocTr”. FOCT 30804 6 4-2013
SRADNCPE/ICTE JIEKTPOMATHITHAS. DASKTPOMATHHTHBIE NOMEXH OT TEXHHUCCKHX CPEIICTR, MPHMCHACMEIN B HPOMBILICHNIBX 30Hax. Hopas i

i e A 1A
Col ROCTS TERh, X
Mofdant ngu\iﬂm'ﬁf “Veapfi Rganeins npoayKiHH B cootsercTein ¢ FOCT 15150-69. Cpox xpanchus (enyabni, roanocT) ykasas B npraaracMoli K npoayKumn
CILIVATALHONHON JOKYMEITaLmm

Adkapeeingsommenision Wi
P/ AT
CHoK A

)
.\ tH

7.01.2017 o 16.01.2022  BKAIOYMTEABHO

. D 22 iy |
Pyxopbanteas (ynoanomouennoe C/./ =% Kosutiuyk Jlnna Bacuasesna
N&[‘[ SR ‘ Oprasa no cepTHoHKaHH Lnognuce)_ CRWRISREAL KAV
/ > *
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MPUJNTOXXEHUE B: Ceptucumkar tamoxkeHHoro coto3a (EAC) Ha kopnyc 6n1oka 'mgpoma-
TuK-102(Ex) (kopobka coepguHutenbHaAa tuna «KIM-16B» un BBoabl KabenbHble «BK»

SEPTHORERAT EHBTBEISTZNE 24

[ H [ NeTC  RUC-RU.IB06.B.00307 ;ﬁ

Cepus RU  Ne 0189910 591

‘ £ : ,‘ OPIrAH HO CEPTH‘DHKAHI/IH B3PBIBO3ALMIICHHBIX CPEIACTB H3Mepe}mffl, KOHTPOJIS M 3JIECMEHTOB aBTOMAaTHUKHA iw
. ®OT'YTI BHUVGTPU» (OC BCU «(BHUMDTP) @ﬂ

A;[pec Poccuiickas Peneparms, 141570, Mockockas 061macTs, CONMHETHOTOPCKHM palioH,
! ropoickoe nocenenue Menneneeno; Tenedor/dpaxc +7 (495) 526-63-03; e-mail: ilvsi@vniiftri.ru
| Arrecrar akkpemutauua Ne POCC RU.0001.11T'B06 ot 25 anpens 2013 Beinan PocakkpenuTanueit

; ‘;' 3ASIBUTEAD
| 000 «DaexTpomaun)
% Anpec: Poccns, 303858, Opnosckas o6nacts, ropox Jlususl, ynuna Mupa, 40
é OI'PH: 1055743016658; Tenedon: +7(48677)7-77-27, daxc: +7(48677)7-77-57; e-mail: elektromash@prompnbor

CTENY

;Zﬁi\?"é

\ MN3rOTOBUTEAD

E!;. 000 «Dnexrpomain»
Anpec: Poccus, 303858, Opnoacxaﬂ obmactb, ropox Jlusuer, ymuna Mupa, 40

N
-

o TIPOAYKLIHA

| Kopobxu coemumurensubie Tina KI1 u BBoze! kabemprbie Tvma BK
- Texumueckue ycnosus TY 3424-003-75666544-2007

~| Texumueckue ycnous TY 3424-005-75666544-2007
, CepuiiHBIi BBITYCK

.'.\.

X

B

| KOA THBDA TC 8536 90 100 9

COOTBETCTBYET TPEBOBAHHWSM

. Texnumyeckoro pernamenta TamoxernHoro coroza TP TC 012/2011
i «O 6e3onmacHOCTH 060pyNOBaHHS TSl pabOTH BO B3PHIBOONACHBIX CPEIax»

| CEPTHI®OUMKAT BHIAAH HA OCHOBAHUH

~ 1 1. IIporoxon ucnsrranuii Ne 14.1750 ot 04.07.2014

WJI BCU «BHUMOTPH» (Ne POCC RU.0001.21UI109 no 27 anpens 2015)
* 2. AKT 0 pe3yJsibTaTax aHaJIM3a COCTOSHHUS MPOou3BocTBa oT 29.08.2013

. A 3. Ceprudukar coorserctus CMK Ne 13.0256.026 no 07.03.2016

AT

/NS

AOIIOAHI/I'I‘EAI:HA}I HUHO®OPMAIINS
| YcioBHs M CPOKH XpaHEHHS, CPOK CITyKObI (TomroCcTH) - B cooTBeTcTBUM ¢ TY 3424-003-75666544-2007,
- TV 3424-005-75666544-2007. Cepruduxar aeiicturenen ¢ EX-pUIoxKeHneM Ha YETHIPEX JIMCTAX.
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NMPUNOXEHWME 1: OaHHble KoHUrypupoBaHus npu nycKkoHanagke u Kanubposke

(3anonHseTcsa nNpu nyckoHanagke u kanubpoBKe, 1 UCTONb3YyeTCs NpU PEMOHTE UM 3aMeHe
Grnoka, Ansi BOCCTaHOBMNEHUS KOHUIYpauumM U HacTpoek 6rioka 1 BBoAa KanmbpoBOYHbIX KO-
ahULMeHTOB NapHoro 6roKy HacocHOro arperara)

1. O603HaveHue 6nOKa ynpaBfieHUA B cxeme (ecsiv TakaA umeeTcA)

2. «[MAPMETPbI BJIOKA»;

2.1.

2.2.

HacTtpoiika 6noka
21.1. Anroputm paboTbl
2.1.2. Mopor AMckpeTHOW nogayu
2.1.3. MakcumansHaA nogavya:
2.1.4. ABTOMaTMYECKNIA MYCK
2.1.5. BbicTpbin nepexop PY/OY :
2.1.6 OucT. ynpaBneHve
AaTtunkm
2.2.1. JdaTynk 4acToTbl XOO0B:
2.2.2. Oatumk pasnexusa (4-20 mA)
2.2.3. Oatumk pasnexHua (PHOMUH.)
2.2.4. Jatymk ypoBHA (4-20 MA)
2.2.5. [aTymk ypoBHA :
2.2.51. MuHumym =
2.25.2. Makcumym =
2.253. 0% yposHsA 6aka:
2.2.5.4. 100% ypoBHa baka:
2.2.6. JdaTtunk Temnepatypbl:
2.2.7. JaTtynk Temnepatypbl:
2271. 4mA =
227.2. 20mA =
2.2.7.3. 3apaHue =
2.2.7.4. Twuctepesuc =
2.2.8. Datumk PH
2.2.9. 4mMA =, _
2.2.10. 20MA =___

o000 pgg 0O

HosunposaHue
NMNa-PerynuposaHue
MT-PerynuposaHune
20, 25, 30, 35, 40

o/o

O0oa

paspeLueH
3anpelueH

paspeLueH
3anpeLuéH

4—-20mA

0—20mA

RS485
MmMnynbcHbIM BXOSA,

NOAKSIOYEH / OTKNIOYEH

NOAKNIOYEH / OTKNIOYEH
bar

NOAKSOYEH / OTKNHOYEH

Y%

%

MA

MA
MOOKJIOYEH / OTKJIHOYEH

C
C
C

C
MOOKJIOYEH / OTKJTHOYEH
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2.3. Bxopabl (koHdUrypauma Bxoaos)

I'mopoMaTur.P® 1w 1o email: hmatic@ya.ru

2.3.1. VIMnynbCHbIN BXOA;:
O Paspewunts paboty
O [Oatuuk osepu
[0 3apatuymk nopgayu > BxopgHaA yactota: FHom=__ T
[0 oTko4eH

2.3.2. OnckpeTHbin Bxog IKM1(P<GKM)
O Myck 34
O Cron3[

2.3.3. Bpema 3agepxxkun (cpabatbiBaHnA no OKM HM3KOro gassi.) npu nycke ceK
O Bxop [16
O TMAY3A
O Oxump.oTKp.knanaHoB > BpemA oxxmngaHua (OTKp.KnanaHoB)

npunycke __ cek

[0 oTknoyeH

2.3.4. Bxopobl MYCK/CTOIN
0 Bkntountb B PY
O Otknountb B PY

2.3.5. KHonku MYCK/CTOI
O Bkmountb B Y
O Ortknountb B Y
24. Bbixoabl (KOH(Urypaumusa BbIXo[oB)

2.41. Pene P1
O Bkuoyen 3
O Wpoet nosvposaHue
O Cpa6ortan 3KM1,2
[0 Bkn.ynpaen. c naHenu
O VYnpaBneHve Harpesom
O Cpa6ortan OAT_VYp

2.4.2. Pene P2
[0 Bkmoyen 3
O Wapet posnposaHue
O Cpa6ortan 3KM1,2
[0 Bkn.ynpaen. c naHenu
0 VYnpasneHve Harpesom
O Cpa6ortan OAT_VYp

2.4.3. Bobixog 4-20 mA
0 Nopava Hacoca 1
[0 MNopaya Hacoca 2
[0 BbixogHaAa yactoTa

2.5. MopTt RS-485

2.5.1. Howmep (B ceTn) :

2.5.2. CkopocTb [ 60a ]

2.5.38. YnpasneHue no RS-485
[0 PaspewnTb NOMHbIA KOHTPONb
[0 3anpeTuTb NONHbIA KOHTPOIb
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2.6. Mwapocuctema - paboyme napameTpbl (3anoNHAETCA MO peasibHbIM 3KCNJlyaTaLMOHHbIM NapameT-
pam, CyLeCcTBEHHO BJIMAET Ha TOYHOCTb A03UpPOBaHUA)

2.6.1. Pa6oTa: [laBneHue (B rugpocmcTemMe npu 4o3nmpoBaHnin) Krc
2.6.2. Pabota: MnuHnmanbsHoe (aBapunHoe) faasneHune Krc
2.6.3. Pa6boTa: MakcumansHoe (aBapuinHoe) naBneHne Krc
2.6.4. PaboTa: BA3KOCTb (B031pyemMon XmagKocTn ) Ma*c

2.7. Kanu6poBouHble AaHHble U NapaMeTpbl HACOCHOroO arperara (3anofIHAETCA MO NacnopTy Ha arpe-
raTt, CylLeCTBEHHO BJIMAET Ha TOYHOCTb AO03UPOBaHMA)

2.7.1. [aeneHwne (B rugpocucTeme npm KanmbpoBKe) Krc

2.7.2. BAskocTb (KannbpoBOYHON XUAOKOCTU, BOSA) 0,001 MMa*c

2.7.3. HomunHanbHaA nogada (HacocHOro arperarta) nM

2.7.4. Yuncno pepykTopa Z2 (3ybbeB wecTepHU, HeobA3aT.)

2.7.5. Yuncno pegykTopa Z1 (3axonoB yepsfAka, Heob6A3ar.)

2.7.6. CKkopocTb nnyHXepa (npy Kanmbposke) (OBOVHBIX X0A08B / C)

2.7.7. OenctenT. nogaya (3a 1 xon, NAyHX., Npu KannbpoBKe) M

2.7.8. WpeanbHaA nogava (3a 1 xoa NAyHX., pacyeTHasn) M

2.7.9. MouwHocTb 3/ KBT
2.8. «CUCTEMHbIe HAaCTPOMNKH

2.8.1. KoHTponb UceTn

[0 BkoyeH
O OrtknoyeH
(3awmTa aneKTpoaBMraTensa HaCOCHOro arperaTa)
2.8.2. KoadhdpuumeHT neperpysku 3L (o1 0.5 no 1.0)
2.8.3. KonnyectBo xonoB niyH>xepa oo octaHosku 3[4 (oT 140 20) ___ xopos

OcTarbHble NyHKTbl MeHo «CUCTEMHbIE HACTPOVKM» ABMAITCA 3aBOACKMMUN KanMbpoBKaMN aHaioroBbIX MOPTOB
BBOAAa-BbIBOAA, MHOMBUAYasbHbI 1A Kaxaoro 6/10ka ynpaBfieHA 1 X M3MeHeHe [onyckaeTcs TONIbKO B COOT-
BETCTBWM C PErflaMeHTOM U3MI0XKEHHbIM B COOTBETCTBYIOLWEM paspnene PO.

2.9. NMAO-perynaTop: Kp= , Ki= , Kd= , 3apepxka=_____ ¢, VHBepcua : Oa/Het
2.10. MT-perynatop: Q1=__ nMN, Q2= naM,P1=___ % ,P2=___ %, WHBepcua : [a/ Het
2.11. bak: EmkocTb 6aka n/ Bboicotabaka __ MM

2.12. )XypHan: /IlHTepBan BpeMeHun Y

2.13. Maponb: [laponb 1 / Naponb 2 (no ymonyaHnwuio M1 n M2 «0000»)

2.14. CepuiHbIN HOMep 6noka:

610K ynpaBrieHnss HaCTPOEH Ha paboTy C 3/1EKTPOHAaCOCHbIM JO3MPOBOYHbLIM arperatom (Mam
[1031POBOYHOM HACOCHON YCTaHOBKOM ):

Jara: 20 r.

Oneparop-Hanagyvk: lMognuce (
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NMPUNOXXEHUE 2: Ta6nuua napameTpoB HACTPOUKU G10Ka ynpaBJieHUA
«f'mppomaTunk-102»

B Tabnvue napameTpoB HacTpolku Brioka ynpasneHus npuBeaeHbl KOMMEHTAPUM K KaXXaomy
napamMmeTpy, AaHbl peKkoMeHZauuM no ux BbIOOPY M OMNMCaAHO KX B3aUMHOE BMUSIHUE.

Ta6nuua napameTpoB HaCTPOUKMK 6510ka ynpasneHua M'mppomatuk-102

MyHKT MeHIo MapameTp 3Ha4yeHue KommeHTapui no BbIGOpy 3Ha4eHUM NnapamMeTpoB, UX
unu pag B3aUMHOMY BIIUAHUIO U NPaKTU4YE€CKOMY U UCMNOSb-
3Ha4YeHun 30BaHUIO
A)‘IFOpMTM «,El,osmposa I'IapameTp onpepenAaeT OCHOBHOW anropuTm
paboTbl Hue» / paboTbl BY
HacTtpoiiku 6no- «Mna-
Ka perynaTtop
» [ «MI-
perynAatop
»
Mopor auckpert- 20%, 25%, Bbi6op BenuuuHbl nogauun (B NpoLeHTax K HOMWHanbHOW nac-
HOW nogayn 30% , 35% vnu | nopTHOM nogaye 4O3MPOBOYHOIO Hacoca), MpW KOTOPOW ocy-
40% LLIeCTBNSAETCHA Nepexon OT YaCTOTHOro pexuma perynmpoBaHus

nogayn (nyTem uaMeHeHus YacToTbl BpaweHus Bana 3f), K
KOMOWHUPOBaAHHOMY pEeXUMY perynMpoBaHus nogayun. [lpu
KOTOPOM MOMMMO M3MEHEHMWS 4acTOTbl XOAOB MIyHXepa npo-
UCXOAMT KPaTKOBPEMEHHbIN NONHbIN ocTaHoB 3. MNepekntove-
HVe Mexady peXxMmamMun perynmpoBaHus BO BpeMS SO3MPOBaHMSA
NMPOVCXOANT rnagKo.

Mpn makcumanbHbIX paboumx AaBneHusX ANS Hacoca, peko-
MeHAayeTcs BblbpaTb Gonee Bbicokoe 3HaveHune. [pu cpegHmx
N MUHUMaTbHbIX, MOXXHO MPUMEHSATb MEHbLUNE 3HAYEHNS.

JlaHHoe ozpaHuYyeHue Hocum Krr4eeol xapakmep, no 08ym
npuquHam:

-TY Ha 003UpOBOYHbIl Hacoc O2paHuU4uBardm MUHUMAaIbHYO
yacmomy xo008 nyHxepa, m.K. fpu MeHbwel yacmome Ha-
COC MOXem MOfIHOCMbIO nepecmams Kadamb XUOKOCMb,

- [IPU HU3KUX Yacmomax epauleHusi KpblibdamKku 8eHmUsIsimo-
pa oxnaxdeHusi 3 yxydwaemcsi aghgpekmusHocmb e20 pa-
6ombI U cyu,ecmsyem onacHocme asapuliHo2o nepeepesa 3.

lMeped nyckom 3L, 6rok nposepum 8eedeHHOE 3HaYeHUe yHu-
mbieasi 8ce 88e0eHHbIE KanubposoyHble K03gh. Hacoca. B criy-
yae kKoeda paccdemHasi yacmoma HarfpskeHUsi Ha 6bixo0e
uHeepmopa b6ri0ka ynpaeneHus npu ebl6paHHOM MOPO208OM
3HayeHuu nodayu okasbleaemcsi Huxe 14Iu, 6ok camocmosi-
mesibHO U3MeHsiem 88e0eHHOe 3HadyeHue rnapamempa Ha Mu-
HUMarnbHoe, ydoenemeopstoujee ycrnoeuto Ffuneepmopa_nan =
14ry.

Ucxodsi us onbima sKkcrilyamauyuu MOXHO dobasumb, 4mo
asmoKoppeKyUss 3IMoao napamempa co CmMopPOoHbI brioka UHO-
20a KOCBEeHHO yKa3bleaem Ha owub60YHOCMb 88€0eHHbIX
KanubpoeoyHbIx OaHHbIX Hacoca rnpu Hacmpolke broka.
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Ta6bnuua napameTpoB HaCTPOMUKK 6n1oka ynpasneHua N'mapomaTtmnk-102

TMyHKT MeHI0

MapameTp

3HayeHue
unuv psag
3Ha4YeHun

KommeHTapuin no BbIGOpy 3Ha4eHUM NapamMeTpoB, UX
B3aUMHOMY BIIUSAHUIO U NPAKTUYECKOMY M UCMONb-
30BaHUIO

MakcumanbHas
nogava

XXX %

MapameTp 3Ha4yeHne KOTOPOro onpefenser BEPXHIO rpaHuuy
nofdayn Hacoca, BblpaXeHHYK B MPOLEHTaX K HOMMHAaIbHON
noga4e Hacoca.

MapameTp HaknagbiBaeT OrpaHWYeHWe Ha BEPXHIOK rpaHuuy
Ansi BCex pexunmoB paboTbl 6Gnoka ynpaeneHus.

B cnyuyae ucnonb3oBaHusi «AucTt. YnpaBneHus» oT aHanoro-
BOro BX0Aa, 3TOT napaMeTp ucnonb3yeTcs AN HOPMUPOBa-
HUA BXOAHOro ToKkoBoro curHana 4-20mA. BeegeHHoe 3Ha-
YeHue 3TOro napamertpa OyaeT cooTBETCTBOBaTb ToYke 20MA
(cm. «HacTponku 6rnoka/OucTt. ynpaeneHune», n «Paboune pe-
XuMbl» PJ). 3TOT napameTp MOXeT ObiTb M3MEHEH B AnManaso-
He oT 10% po 150%. 3aBoackasa HacTpomka: «Makcumanb-
Haa nopgayvya»=100%. dakTnyeckoe max 3HayeHue 3aBUCUT OT
BBEEHHbIX NapaMeTpoB KannbpoBKM Hacoca M BbIYUCIISIETCSA
6Gnokom nHauBUAYansLHO B NPOLECCE KannbpoBKy.

3Ha4yeHue 3To napameTtpa Bbiwe 100% pekoMeHayeTcs 3a-
AaBaTb Nnocrie NpeaAMeTHOM KOHCYJNbTauun ¢ U3rotoBUTens
HacoOCHOro arperata unu npoussoauTtensimu 6noka Ngpo-
MaTUK.

ABTOMaTUYECKUI
nyck

paspeLueH

3anpelleH

MapameTp onpenensieT paspeLleHne Unu 3anpet aBTomaTnye-
CKOro mycka Hacoca, nocrie nogayu nutaHua Ha 6nok. Mpu 3a-
YyeHue napameTpa «paspewéH» byaeT npoucxoduTb aBTOMa-
TUYeCKWUA 3anmyck Hacoca cpasdy nocfie nogadu MNuTaHust Ha
6nok. MpuMeHsieTca B MPOCTLIX TEXHOMOMMYECKUX YCTaHOBKaXxX
AnNsi CUHXPOHHOTO Nycka ¢ ocTarbHbIM 060pyAOBaHNEM, UMK Xe
B ydaneHHbIX YCTaHOBKax [03MPOBaHUS peareHTa, rae Bo3-
MOXHbI KpaTKOBPEMEHHbIE MPepPbIBAHUS MUTAIOLLEro Hanpshxe-
HUs. 3aBoACKas HACTpOMKa: «3anpeLtény

BbicTpbIn
nepexop PY/

ay

paspelueH

3anpelueH

AkTnBaums kHonok PY 1 [1Y B o6wwenpoMbILIeHHOM UCTorn-
HeHun BY ans GbICTPoro nepekniodeHns pex. «Ynp. ¢ naHenu»
1 «YOaneHHoro ynp.»

Ecnu BbiGpaH napameTp «3anpeLueH» To kHonku PY n 1Y He
aKTUBHbI N MEPEKII0YEHNE PEXMMOB NPON3BOANTCS Yepes
MeHIo Mo kHorke F1. [losampoBaHue B 3TOT MOMEHT BPEMEHM
[OOIMKHO ObITb OCTaHOBMEHO!

Owucr. ynpasne-
HWe

4—20mA

MapameTp 3HaveHue KOTOpOro onpegenser crnocob ynpasne-
HWUS U TUN YNPaBNsIlOLLEro CUrHana ans pexuma pabotsl 6rnoka
«[AucTaHUMOHHOE ynpaBrieHue».

Mpn BbIOOPE, B Ka4yecTBe yNpaBnsALLEro, aHanoroBo curHana
4—20MA HeobXoouMO TaK XKe y4UTbiBaTb 3HAYEHUS MapamMeT-
poe «MakcumanbHasi noga4va», KOTOpbI OnpenensieT Bepx-
HIOK rpaHuUy AvanasoHa perynupoBaHus (Todka 20 mA). Uc-
nonb3ysi B Ka4eCcTBe yNpaBIstoLLEero BXOAHOIO CurHana BbIXog-
HOWM TOKOBBIV CMUrHaN OT APYroro , aHanornyHoro, 6noka ynpas-
NeHunsi, BO3MOXHO OpraHn3oBaTb CUHXPOHHOE [03MpoBaHue
HECKOJSIbKUX peareHToB, B NpeaBapUTENbHO 3afaHHbIX Mpo-
nopumsix. ponopuum MOXHO 3agaTb MCMOnb3ys napameTp
«MakcumanbHasa nogada». [lpu 3TOM cnegyeT yunThbiBaTb,
YTO BBLIXOAHOW TOKOBbIA CWUrHaN HWKaK He HacTpauMBaeTcs u
BCEraa HOpMUPOBaH MO OTHOLUEHUIO K HOMUHANbHOM nopaye
HacocHoro arperarta (cM. MeHO «KanMbpoBoYHbIe AaHHbIe
M napameTpbl HacocHoro arperarta», napametrp «Homu-
HanbHasA nopgavya HacCoCHOro arperara »

MpocmoTp cocTosiHusi npubopa M ero ycTtaBokK, Yepe3 MH-
Tepceric RS-485, Bo3moXeH BO Bcex pexumax paboThbl
6noka.
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TMyHKT MeHI0

MapameTp

3HayeHue
unuv psag
3Ha4YeHun

KommeHTapuin no BbIGOpy 3Ha4eHUM NapamMeTpoB, UX
B3aUMHOMY BIIUSAHUIO U NPAKTUYECKOMY M UCMONb-
30BaHUIO

Owucr. ynpasne-
HVe

MMnynbCHbIN
BXOZ,

3HaveHne «UmnynbcHbIM BxoA» BbIOMpaloT, korga nogady
Hacoca HeobxogMMO perynupoBaTb MNPOMOPUMOHANbHO UM-
nyrnbCHOMY curHany ot pacxogomepa. Wnu ot gpyroro um-
nynbCHOro 3ajaTyuka. JTO MO3BOMSET OpraHu3oBaTb nogadvy
XUMpeareHTa B NMOTOK UMW B HAKOMUTENbHbIM Gak B nponopuumn
NpsiMO  MPOMOPLIMOHaNbHON 06beMY KMAKOCTU Mpoxogsien
Yyepes pacxogomep.

Mpu npoekTnpoBaHMKM cnegyeTt obpallaTb BHUMAHME Ha TO, YTO
Hacoc perynupyeTt nogady peareHTa B pearnbHOM Maclitabe
BpEMEHU, 1 crnenyeTt BbibMpaTb HAcoC JOCTaTOMHOW MPOWU3BO-
avtensHocTu. lMpu BbIGOPE AAHHOIO 3HA4YEHWs1 NapaMmeTpa Tak
Xe HeobxoauMo HacTpouTb napameTpbl «AMNYyNbCHBbIN
Bxoa»= « 3aparuuk / ML perynsatop» B MeHio «KoHdury-
pauusi BXxogoB» U napametp « BxogHas 4yacTtora, FHOM=
XXX Tu» , KoTOpbIA OnpeaenuT KO3MUUMIHT nepedjadn Ans
OaHHOTo pexunma.

RS485

Mpwu BeiIGope «RS485», ynpaBneHne nogaden ocyLLeCcTBNSETCA
no umdpoBOMy MOCNenoBOTENLHOMY MHTepdeiicy cTtaHaapTa
«RS-485» no npotokony «Modbus RTU», gononHuTenbHble
napameTpbl 3TOr0 KaHana YnpaBreHUss MOXHO HacTpoUTb B
nyHkTe «MopT RS-485» rn. meHto 6noka. OnncaHne perncTpos
Ans akTyanbHoW Bepcuu npowwusku O 6noka ynpaeneHus
OOCTYMHO MO CChINIKE B HWXKHEWN 4YacTu cTpaHudku npubopa B
WuTepHete: http://hmatic.ru/market/2/

MpocMoTp cocTosiHuA nNpubopa U ero ycTaBoK, Yepe3 UH-
Tepdenc RS-485, Bo3aMOXeH BO BcexX pexumax paborbl
6noka npu nw6om 3HayeHUM napameTtpa «ducrt.ynpaBne-
HUe»

KoHdurypauus
[aTyYnKoB

[aTtymk 4acToThl
XO[0B

NoaKnYeH /
OTKIOYEH

3aBoackasi HacTpOWKa: «OTKIKYEH», O3Hayaer, 4To [ans
ynpaeneHns 6ok Mcronb3yeT BUPTyarbHbIA OATYMK YacToTbl
X0HOoB NnyHxepa. MNpu 3TOM 3Ha4YeHUW, CUrHamn oT peasibHOro
[aTtyuka, [axe ecrniv OH MOAKIKYEH M Ha naHenu npubopa mMu-
raet csetoamoa, GyaeT UrHopupoBaTbCs.

[aTymk gaBneHus
(Hanuune )

NoaKnYeH /
OTKIOYEH

Mpn 3HayeHMn «noakntouveH», OyaeTr 3agercTBOBaH AaTyMk
[OaBMeHnst Ha BbIXoAe HAcoCHOro arperata. [laHHble ¢ gaTtymka
OyayT ucnonb3oBaHbl ANA paccyeTa Tekyllero 06bEMHOro Ko-
addurumaHTa nogaym HacocHoro arperarta. [pyu 3HayYeHun
OTKIKOYEH», 3HAYeHVe [OaBMneHus B rMapocucteme ,ans Bbl-
yncneHnss 06beMHOro koadUUMIHT Hacoca 6Gepertcs M3 na-
pameTpa «[laBneHue», nyHkTa MeHw «lmgpocuctema - pa-
6o4yne napameTpbI»

Tak xe curHan gatuuka Oyaer Mcnonb3oBaH Ans 3aluTbl OT
neperpy3ku no AaBneHnto 1 OT aBapuHOIO NageHus AaBneHns
B CuUCTEMe, Hanpumep B criydae nopbiBa TpybonpoBoga Ha
BbIXOZle Hacoca.

3HadeHusa rpaHuy cpabatbiBaHus GepyTca 13 napameTpoB
«MuHumanbHoe (aBapunHoe) paBneHue» u «Makcumanb-
Hoe (aBapuiHOE) AaBreHuey, NyHkta MeHo «fmgpocucrema
- paboune napameTpbI»

3aBoackasi HacTporiKa: «OTKIMIOUYEH»

Hatuuk naBnexus
(3HayeHue Bepx-
Hero imana3soHa)

XXX bar

OTO 3HauyeHue napameTpa onpefensieT LWKany gaTtyuka [as-
neHwus B bar (B 6apax)

Uuncpamu HeobxoanMo yCTaHOBUTL 3HA4YEHUE paBHOE BEPXHeN
rpaHuue AvanasoHa UsmepeHus daBneHust gatuuka. Ecnv B
nacnopTe Ha OaTyuK AaBneHusa LWKana 3agaHa B OT/INMYHbIX OT
yKasaHHbIX Bbllle eAnHMLax, ux HeobxoamMmo nepesecTy B Bar

[aT4mk ypoBHs
(BbIXOAHOM CUr-
Han)

4-20 MA

OTOoT nNapameTp No3BOMSAET BKMHOYUTL B anropuTMm paboTtbl Ha-
coca [aTyvK YpPOBHSI XMMpeareHTa, a Tak e BblopaTb TN ero
BbIXOAHOIO curHana.

[laTuvk ypoBHS NO3BOMNSAET 3aUTUTL HACOC OT CYXOro xoaa, a

TAV WA VAUTNAAMIMNADATL \/NADALIL haAarauTa b AAava ~ nauania
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lMyHKT MeHI0 MapameTp 3HauyeHue KommeHTapuin no BbIGOpy 3Ha4eHUM NapamMeTpoB, UX
unu pag B3aMMHOMY BITUAHUIO U NPaAKTUYECKOMY U UCMNOSb-
3Ha4YeHUn 30BaHu1IO
L g T g
OTKIOYEH Hacoca.
Jatumk ypoBHsi MOXET OblTb  €MKOCTHOrO, YNbTPa3ByKOBOIO,
rMapoCcTaTUYECKOro UM MHOro Tuna.
3aBofckas HacTpPoKKa: «OTKIHOYEeH»
[aTymk ypoBHsi MuHumym = Wcnonb3yeTcs Anst octaHoBa [03VMPOBaHMS MO FpaHUYHOMY
(nonyctumble XX % ycrnoBsuio «YpoBeHb peareHTa B 6ake», npu 3abope xuako-
rpaHuubl U KOH- CTU U3 EMKOCTM.
BeEpTauus B NUT-
pbl) Makcumym = Wcnonb3yeTca Anst octaHoBa [03VMPOBaHMSA MO FpaHU4YHOMY
XXX % ycrnosuio «YpoBeHb peareHTa B 6ake», Mpu HanoriHEHUEM
XUOKOCTLIO EMKOCTH.
Emkocte = MapameTp 3HayeHMe KOTOPOro Mo3BOMSAET NMPUMEPHO OLEHUTb
XXXX n KOMMYecBO xumpeareHTa B Gake nuTawoliem Hacoc. B cnydvae
ecrnn Gak No BepTMKanM MMEET MOCTOsIHHOe ceyeHue. Hau-
6onbLuUas NorpeLwHoCcTb 06bIYHO B CEPEAMHE LIKarbl, B KPAWHNX
TOYKaX MNOrpeLLHOCTb CTPEMUTCS K min. MNapameTp ucnonb3yet-
Csl TONMbKO B HEKOTOPbIX 3aKasHblX WCMONHeHusix 6noka. B
CTaHAapTHbIX HE NPUMEHSIETCS.
MMnynbCHbIN JaTtunk Ecnu BbiGpaH napametp «[aTtuuk gsepw» (wkadpa unm ycra-
BXO[, HOBKM), TO NMpU pa3MbIKaHNM KOHTaKTa Mo MMMNyIbCHOMY BXOAY,
asepn HaUNHAETCS 0BPATHBIN OTCYET BPEMEHN 3AXKEPXKKI OTKITIOUEHUS
KoHdpurypaums 3] HacopcHoro arperata (HactpauBaetcs Ao 10 MWHYT), a B
BXO/10B perucTpe crnoBa COCTOSIHWS yCTaHaBnueaeTcst donar, 4To B WH-
Bpewms TepBan BpeMeHu Mexay onpocamu, Gbino o6HapyxeHo cpaba-
3a0epPXKKU TbiBaHWE KOHLUEBOro aartyvka Ha Bxoge. ®nar Gyper cOpolueH
no nocrne 4TeHus npu onpoce npubopa no RS-485.
OCTaHOBa
o
ceK
Pa3pewmnTb Ecnn BbIGpaH napametp «PaspewnTts paboTty», TO fo3vpoBa-
paboty Hue 1 3anyck O[] OyayT oCyLLeCTBNSATLCA TOMbKO NPU YCIoBUK

3aMblkaHus 3Toro Bxoda Ha uenb « GND» gatuyumka.

Ecnn dyHKUuS paspelueHns paboTbl HEe MCMONb3yeTcs, TO
HeobXxoauMo YCTaHOBOTL 3Ha4YeHUe napameTpa «MMnynbCHbIN
Bxog»=«3apatuuk / MU0 perynAaTop», 3TO Xe 3Ha4veHue
ABN. 3aBOACKMM 3Ha4Y€HUEM MO YMITHaHUIO.

3agartyuk no-
nauu

Ecnu BbIGpaHo 3HayeHue napametpa « 3agatuuk / MO pery-
natopy, Torga B pexume pabotbl 6noka «AUCTAHUMOHHOE
YMNPABINEHUE», stoT BOg OygeT Mcnonb3oBaTbCs Kak BXOA
3aaTtymka nogayn. AKTyanbHO Anst NPUMEHEHWI, rae , Hanpu-
Mep, HeobxoouMo OCYLLECTBMATL Modady peareHTa B MOTOK
XNAKOCTU MPOMnopuMOHansHo 3ToMy noToky. NMpegnonaraetcs,
4YTO UCTOYHWKOM cCUrHana siBnsieTcs pacxogomep. XoTs gomnyc-
KatoTca nobble nogxoasime KOHUrypauum rmgpocuctemsl u
CUCTEMbI yNpaBneHus.
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MapameTp

3HayeHue
unuv psag
3Ha4YeHun

KommeHTapuin no BbIGOpy 3Ha4eHUM NapamMeTpoB, UX
B3aUMHOMY BIIUSAHUIO U NPAKTUYECKOMY M UCMONb-
30BaHUIO

BxopHas YacToTa,
FHom=

XXX Ty

MapameTp OTHOCUTCS K HACTpOMKaM CurHamna pacxogomepa, B
TOM crnyyae, Korga BblbpaH pexum pabotbl 6rnoka «AUCTAH-
LUMOHHOE YMPABJNEHUE», meHio « HacTponku 6Gnoka,
napameTp «AducTt.ynpaBneHuve» = «MMnynbCHbIN BXxog», a
napameTp «MmnynbcHbIn Bxoa»= « 3apatuuk / MO pery-
nATop».

YcTaHOBMNEHHOE 3HayeHue JacToTbl ByaeT onpenensTe Makcu-
MarnbHO paspeLlEHHyIo nogadvy onoka (cMm. meHio «HacTponkn
6noka» napameTtp «MakcumanbHas nogaday).

Hanpumep: ecnu «BxogHasa w4actorta», FHom= 25 Tu, a
«MakcumanbHasa noga4ya»=80%, TO NpK U3MEHEHUN HACTOThI
crHana ot pacxogomepa ot 0 go 25 'u, nponsBoanTENBHOCTD
6noka 6yaeT n3MeHsITCA NponopLMOHanbHO YacToTe, HO B Ana-
nasoHe ot «MuHUManbHasa nogada» oo «MakcumanbHas noga-
ya». [Nprnyem 3HaveHne 80% nogaym OT HOMWUHANBLHOW Nodayvn
HacocHoro arperata 6ynet cootsercTBoBath 25 L.

Mpn yBenUYEeHUM 4acToTbl HA BXOAE BbIlE 3TOTMO 3HAYEHMS,
nogadva Hacoca Bce paBHO Oyaet orpaHunyeHa 80%.
Bo3MOXHblIe KONNU3nm:

Cnuwkom ObICTpOe M3MEeHEHUe BXOAHOrO curHana- 6rok npo-
W3BOAMT yCpeaHEHNEe U3MEPEHHOIO 3HAYEHNst BXOOHOMO CUrHa-
na.

Cnuwkom 6Gonbluas 4actota Ha BXOAe- BXOOQHOW nopT 6rioka
VUMEET OrpaHMYeHne MO YacToTe MPonyckaHus, U Npu NpeBbl-
LWeHnn 3HadveHus >XXXX Ha Bxofe , curHan He bynert Bocnpu-
HAT 1 BNOK yCTaHOBUT Nodadvy paBHYH 3aaHHOWN B HACTPOMKax
«MUHUManbHOW nogaye».

[unckpeTHbIN BXOp,
3KM1

«[Myck 30»

«Cton 3»

MapameTp onpenensieT To AencTeme, KOTopoe GyaeT Npomcxo-
OWTb Npu cpabaTbiBaHUM (3aMblkaHWM) KOHTaKTa «BbICOKOE
OaBrieHue Ha Bbixoge Hacoca» oT OKM (KM Pmax). 3asoa-
ckas HacTpowka: «Cton 3»

Bpems 3agepxku
npu nycke

ceK

MapameTp onpegenser Bpemsi nocne nycka 31 Hacoca, B Te-
YeHUM KOTOporo He OyaeT obpabatbiBaTbea curHan «Huskoe
haBrneHue Ha Bbixoge Hacoca» oT koHTakToB QKM Pmin (nnn
AaTyuka faBrieHUs Ha BbIxofe Hacoca),

Mpepnonoraercsa, YTO Npy HOpMarbHbLIX YCIOBUSIX, HAcOC 3a
3TO BpeMsi JOJKEH YCNeTb co3aaTh AaeneHune B Tpybonposoae
BblLLE rPaHULbl aBAaPUNHOIO OTKITOYEHMs No Pmin.

[aHHbIA CcUMrHam MOXHO MCNOMb30BaTb ANsl KOHTPOMsS Heuc-
NpaBHOCTU Hacoca (HeWCnpaBHOCTM LUAPUKOBOrO KnarnaHa,
W3HOC CarbHUKOBOrO YMMOTHEHWS, aBapus NpuMBoda ) WM Kak
KpuTepui pa3pbiBa Tpybonposoaa Ha BbixoAe. Tak ke AaHHbIN
CurHan, npu Hanuuum obpartHoro knanaHa nocne KM, moxet
KOCBEHHbIM 06pa3oM curHanmanpoBaTb 00 OTCYTCTBUM XUOKO-
CTn B bake nutaTens Hacoca.

KoHdurypauus
BbIXO40B

Pene 1

BknitoueH 3

I'IapaMeTp OonucbiBaeT anropuTM nepeknrw4vyeHuss BbiXoaa
«Pene 1»
CurHan aktuBeH (KOHTaKT 3aMKHyT) TONbKO MNMpwn BKJTHOYEHHOM

a0

Woet posmpo-
BaHue

CurHan akTuBeH (KOHTakT 3aMKHYT) C MOMEHTa nogayu
«lMyck» , 0O MOMeHTa nogaym koMaHabl «CTon» (gaxe B TOM
cnyyae, ecnu 30 B AaHHbIA MOMEHT NPUOCTAHOBIEH)
3aBoackasa M peKoMeHOOBaHHasA HacTpoWnka: «UApeT pgos3m-
poBaHue»

Cpabotan 9K-
M1,2

CuvrHan akTuMBeH (KOHTaKkT 3aMKHYT) npu cpabatbiBaHun OKM
BEPXHEro WM HWKHEro YpOBHA AaBneHus B maructpanu. B
BMAY BaXXHOCTW CUrHamna, oH cbpacbiBaeTcs TONbKO MPU CHATUM
nuTaHus ¢ 6rnoka.
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lMyHKT MeHI0 MapameTp 3HauyeHue KommeHTapuin no BbIGOpy 3Ha4eHUM NapamMeTpoB, UX
unu pag B3aMMHOMY BITUAHUIO U NPaAKTUYECKOMY U UCMNOSb-
3Ha4YeHUn 30BaHMIO
Cpabotan CvrHan akTuBeH Npu OOCTMXKEHUN YPOBHS B Oake HWDKHEN nnu
Oat.yp. BEPXHEN 3agaHHoOW rpaHuubl ypoBHSA. CbpackiBaeTca aBToMa-
TWUYECKW, NPV BO3BPALLEHNM YPOBHS peareHTa B 3aJaHHble rpa-
HUUbI (Tak e cMm. MeHo «KoHdumrypauusa OatuymkoB» napa-
MeTp «[aT4ynK ypOBHS»)
Pene 2 BkntoueH 3 MapameTp onucbiBaeT anroputMm nepeknoyYeHus Bbixoaa

«Pene 2»
CuvrHan akTuBeH (KOHTakT 3aMKHYT) TOMbKO MpWU BKIMHOYEHHOM

an

Waet nosmpo-
BaHue

CvrHan aktuBeH (KOHTakT 3aMKHyT) C MOMEHTa nogayu
«[lMyck» , 0o MOMeHTa nogaym komaHabl «CTon» (gaxke B TOM
cnyyae, ecnv O[] B AaHHbIA MOMEHT NMPUOCTAHOBMEH)

Cpabotan 3K-
M1,2

CurHan akTmBeH (KOHTakT 3aMKHYT) npw cpabatbiBaHnm OKM
BEPXHEro UMM HWKHEro YpPOBHA AdaBreHuss B maructpanu. B
BMAOY BaXXHOCTU CUrHana, oH cbpacbiBaeTCs TOMbKO NPU CHATUM
nuTaHms ¢ bnoka.

«Bkn.ynpasn. ¢
naHenu»

Mpu BbIGOPE 3TOrO NpameTpa «Perne 2» cUrHanManpyeT O TOM,
OTKy[da OCyLLEeCTBNAEeTCs yrnpasneHne 6rnokom. CurHan aktmeeH
(KOHTaKT 3aMKHYT) korga BblbpaH pexum «YnpaeneHus ¢ naHe-
nn» (Nnpubopa). A B pexume «AY no RS-485»(npn coBMeECTHOM
ynpaerneHun), CUrHanManpyeT O TOM, YTO MOcCneaHsis Nno Bpe-
MeHu koMaHga ynpasnenus (Myck, CTon, nnm nameHeHne no-
Aaun) 6bina nony4veHa 6r1O0KOM € NaHenu oneparopa

Bbixog 4-20 mA

MNopaya Hacoca
71

MNopaya Hacoca
T2

MapameTp onpegensieT anroputM OPMUPOBAHUS TOKOBOMO
BbIXOHOMO CUrHana WHOPMUPYIOLLEro O TeKyllewn nogade
HaCcoCHOro arperara.

Mpwu 3HayeHun «Moaaya Hacoca T1» curHan nponopumnoHarneH
yCcpeaHEeHHOMY 3Ha4yeHu o Mo4a4u HaCoCHOro arperara.

Mpun 3HaueHnn «Mopgava Hacoca T2» curHan NpPonopuUnoHarneH
MrHOMEHHOMY 3Ha4YeHMWI0 NoJaqM HaCOCHOro arperara.
PekomeHpyeTcs ucnonb3oBaTb 3HavyeHue «lMopgaya Hacoca
T1», T.K. B 3TOM crniyyae curHan byaeT HenpepbiBHbIM Aaxe B
obnactm MUHMMAanbHbIX Mogay, U TOYHO OTPaKaEeT CPEnHHoH
BENMYMHY TeKyLLIe Nogavm HacoCHOro arperara.

BbIXogHOM TOKOBBIM CUrHaN NpuBs3aH U HOPMUPOBAH OTHOCU-
TeNnbHO HOMWHaNbHOM Mojavye HacoCHOro aHperara (cm.
meH «KanmbpoBoYHble AaHHble U NapamMeTpbl HACOCHOIo
arperata», napametp «HomuHanbHasi mopgaya HacoOCHOro
aHperaTa»

BbixogHas yva-
cToTa

Mpn 3HaveHun «BbixogHas 4yacTtoTa» CurHam nponopumoHa-
NEH 3Ha4YeHMI0 YacToThl , B 'Y, nogaBaemoi Ha o6moTkm 3.
CvrHan 6bin peanusoBaH Ans OCYLLECTBIIEHUS COBMECTUMOCTM
¢ yHuBepcanbHbiMu Yll. K ncnonb3oBaHnio He pekomeHayeTcs,
T.K. YacTtota BpaweHusa 30 xO0Tb U KOppenupyeT ¢ nogayem
HACOCHOrO arperarta, HO He MO3BOMSET TOHYHO CyAUTb O TEKyLLen
nogade, B BUAY CMOXHOCTU U HEMWHENHOCTU rvapoanHaMumye-
CKUX MPOLIeCCOB B AO31POBOYHOM HaCOCE.

HopmupoBaHue curHana:Touka 20MA COOTBETCTBYET YacToTe
50luy, a Touka 4mA yactote Ol'y. Ha npaktuke, Min yactora Ha
BbIxode 6noka, He Huxe 150,

MNanT RK.ARR

Howmep (B cetn) :

ot 1 po 32

OnpepensieT ceteBon Homep 6noka B cetn «Modbus RTU»
OnvcaHne perncTpoB Ans akTyanbHoW Bepcun npowwmsku MO
Ornoka ynpasneHusi OOCTYNMHO MO CCbINIKE B HWXHEN 4acTu

cTpaHudku npubopa B NHTepHeTe: http:/hmatic.ru/market/2/
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TMyHKT MeHI0

MapameTp

3HayeHue
unuv psag
3Ha4YeHun

KommeHTapuin no BbIGOpy 3Ha4eHUM NapamMeTpoB, UX
B3aMMHOMY BAIUSHUIO U NPAKTU4YE€CKOMY U UCMOJSb-
30BaHUIO

CkopocTb [ 604 ]

1200,2400,
4800, 9600,
19200,

38400

Orlpe,qerlﬂeT CKOpPOCTb nepepavyn [OaHHbIX B CTaHaapTe
«RS-485»

Ynpasnenue no
RS-485

Paspewwuntb
NOJHbINA KOH-
Tponb

3anpetuTb
NOJTHbINA KOH-
Tponb

Onpepensier obbem ynpasneHus u KOHTpons 6noka no nocne-
[0BaTeNbHON CeTU.

Mpn 3Ha4eHUn « PaspelnTb NOSIHbIA KOHTPOMNb» [OCTYMHO
YTEeHVEe TEeKYLUMX AaHHbIX O COCTOsIHUMM Bnoka n 3agaHHoOn no-
Aadve n o6beMe nepekavyeHHoOW XUAKOCTUN, U3SMEHEHNE Nodauu,
MyCK M OCTAHOB MpoLecca A03MPOBaHMS.

Mpn 3HaveHun « 3anpeTuTb NOMHbLIA KOHTPOMb» AOCTYMHO
TOMbKO YTEHWE TEeKYLUMX AaHHbIX O COCTOSHMM Bnoka, 3apaH-
HOWM nogdave n obbeme nepekavyeHHoN XnaKkocTn, ynpasreHne
©nokom HegoCTynHO. JononHutenbHas MHopMauusa B pas-
aene aton Tabnuubl: HacTtporika 6noka>[ucTtaHumMoHHOE
ynp.>RS-485

M'mppocuctema -
pabouue napa-
MeTpbl

[aeneHne

Krc

MapameTp BNusieT HAa TOYHOCTb A03uMpoBaHusA. Heobxogumo
yCTaHOBUTb 3Ha4YeHWe paboyero AaBneHns Ha BbIXOAE Hacoca.
B ananasoHe ot 11 atm go 400 atm.

Ha ero ocHoBe OyneT BblUMCNATLCA TEKYLUA OObEMHbIA KO-
ahpmunaHT Hacoca. B cny4yae, ecnu Hacoc paboTtaer Ha OT-
KpbITbI CrvB, 3agante 3HadeHue 1 atMm. B crnyyae 3HauuTenb-
Horo konebaHus OaBneHWst Ha BbIXOAE Hacoca, YCTaHOBUTE
cpefHee 3HaveHve AaBneHusi. B cnydyae, ecnu Bbl He 3HaeTe
[OaBMeHue Ha BbIXo4e, YCTaHOBUTE MOMOBUHY OT MakucmarbHO-
ro AaBfeHns , pa3BMBaeMoro Hacocom. B aTom cny4vae owmbka
[03npoBaHusa Byoet cuctemMaTnyeckasl, HoO NOCTOsIHHAs U Npo-
nopuMoHarnbHas nogade.

B cnyyae , ecnu B meHo «KoHdurypaumsa JaTuymkoB» BKIHO-
YeH JdaTyuK [aBreHWst Ha BbIxode Hacoca , T.e. napameTp
«[daTymk gaBneHusi»= «NoaKMNYeH», TO 3HaYeHne aaBneHne
BBEJEHHOE B 9TOM napamertpe Oyaet urHopupoBartbcs, a byaer
MCMNONb30BaThCs AaBlEHNE U3MEPEHHOE AATHUKOM.

MuHnmaneHoe
(aBapuiiHoe)
naBneHve

XXX krc

MapameTp 3Ha4yeHVe KOTOpOro onpeaenseTr rpaHuuy cpabarbi-
BaHUS B Cry4yae MCNOMb30BaHWs AaTyvka AaBfeHus, Npu no-
HWXEeHWUU AaBneHusi Ha Bbixode Hacoca. B 3asucumoctu ot
HaCTpOeK, No 3TOMY CUrHany MoXxeT popMupoBaTbCs KOMaHaa
«CTony» (3aBoackas HacTporka) nnum komaHga «lyck»
3apaetca B aTMm.

(cm. meHo «KoHdurypaumus [aTuukoB», napametp «[artymk
OaBIEeHUA»= «NOAKITHOYEH»)

MakcumanbsHoe
(aBapuiiHoe)
AaBreHne

XXX krc

MapameTp 3HayeHne KOTOPOro onpeaensieT rpaHvly cpabatbi-
BaHWs, B Cry4ae UCMONb30BaHUS AaTyvka AaBreHusi, npyu no-
BbIWEHUN OaBIeHWs1 Ha Bbixoge Hacoca. o aTomy curHamny
Bcerga popmupyetcs komaHaa «Ctony».

3apaetca B aTMm.

(cm. meHo «KoHdurypauus [atuukoB», napametp «[artymk
OaBINEeHUA»= «NOAKITHOYEH»)
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TMyHKT MeHI0

MapameTp

3HayeHue
unuv psag
3Ha4YeHun

KommeHTapuin no BbIGOpy 3Ha4eHUM NapamMeTpoB, UX
B3aUMHOMY BIIUSAHUIO U NPAKTUYECKOMY M UCMONb-
30BaHUIO

BsiskocTb (noau-
PyEeMOW XUAKOCTU

XX, XXX Ma*c

MapameTp BNUsieT HAa TOYHOCTb A03uMpoBaHuA. Heobxogumo
YCTaHOBUTb 3HAYeHUe AMHAMUYECKOM BA3KOCTU J03MPyeMON
XWAOKOCTU (NPEeanonoraeTcsi, YTO >KUOKOCTb HbHOTOHOBCOMO
TMnNa).

Ha ero ocHoBe BblMMCNSETCA TEKyLNA 06beMHbIN Koaddu-
LUM3HT Hacoca.

Tak Xe crnefgyeT yy4nTbiBaTb, YTO BCE [03MPOBOYHbIE HAcochl
MMEIOT OrpaHUYeHNs Ha BA3KOCTb MepeKkavynBaemblX >XUOKO-
cTen.

Bsi3koCTb XNOKOCTM MOXHO B3ATb M3 ClpaBodHMKa, TY Ha pea-
FEHHT, NN U3MEPUTb POTALMOHHBLIM, BUOPALUOHHBLIM UNN Ka-
NUNSPHLIM BUCKO3MMETPOM. Ecnn y Bac HeT AaHHbIX O AuHA-
MUYECKOTON BSA3KOCTU, HO €CTb 3Ha4YeHMe KWHEeEMaTUYECKOM
BSI3KOCTW, €0 MOXHO JIErKO NEepPeBECTN B ANHAMMUYECKYHO, 3Has
NIIOTHOCTb XWOKOCTH.

BA3KkOCTb XMAOKOCTEN B TOM UM UHOW CTENEHU 3aBUCUT OT TEM-
nepaTypsbl, 3TO TOXe CrieayeT y4YecTb.

B cnydyae, ecnu Bbl He 3HaeTe BA3KOCTb [03UPYEMOW XUOKO-
CTW, TO yCTaHOBWUTE 3HayeHWe paBHOe BA3KOCTU BoAabl, 0,001
Ma*c.

B aTom cny4ae owubka gosvpoBaHust Bynet cuctematmnyeckas,
HO MOCTOSIHHasA 1 NponopLMoHanbHasa nogave.

KanubpoBouyHble

AaHHble U napa-

MeTpbl HACOCHO-
ro arperata

(3anonHsieTcs no

ero nacnopTy Ha

HaCOCHbIN O03U-

POBOYHbLIN arpe-
rarv)

JaeneHwve (B rva-
pocucteme npu
KanmbpoBke)

Krc

MapameTp yka3biBaeTcs B NacnopTe O3MPOBOYHOMO Hacoca.
MapameTp BNusieT Ha TOYHOCTb A4O03UPOBaHUA.

Kannbposka Hacoca, no TY, o6bl4HO MPOBOAMTCH NPWU HOMM-
HanbHOM [aBMEHUNW, HA KOTOPOE paccyMTaH AaHHbIN 403Upo-
BOYHbIN arperar.

HomuHanbHoe AaBneHve obbl4HO 3almdpoBaHO B 0603Haue-
HWM HacocHoro arperata. Hanpumep, ecnu Hacoc 0603HavaeT-
ca HO 1,0 10/100, To gaBneHne npu KanubpoBkM Hacoca Ha
Kanmbposo4HOM cTeHAe cocTasnseT 100 atm (krc/cm2)

BsiskocTb (kanuo-
POBOYHOW KNOKO-
CTH, NO ymon4ya-
HUO BoAa)

0.001 _nMa*c

MapameTp ykasbiBaeTCcA B NacnopTe AO3MPOBOYHOIO Hacoca.
MapameTp BNUsSieT Ha TOYHOCTb JO3MPOBaHUS.
Kanunbpoeka Hacoca, no TY, 06bl4HO NPOBOANTCS HA BoAeE.
IOunHamunyeckas BA3KOCTb Boabl paBHa 0,007  Ma*c.

BaxxHoe 3amMevaHue:

B Gnoke npu BblYMCNEHMAX MCNOMb3YETCA AMHAMUYECKasa BA3-
KOCTb XmakocTen. Tak e , BCe paccyeTbl NPOU3BOASTCA M3
YCIOBUsI, YTO MNepeKaynBaemble XMAOKOCTU SABMSOTCA HbHTO-
HOBCkUMU. T.e. VIX BSA3KOCTb HE 3aBMCUT OT CKOPOCTM A03UPO-
BaHWs (rpagueHTa CKOpoCTU caBUra).

Bs3koCcTb XMOKOCTM MOXHO B35iTb M3 CMpaBoYHMKa, TY Ha Be-
LeCTBO, MMM WM3MEpUTb POTALMOHHBLIM, BUOPALIMOHHBIM UMK
KanunsapHbIM BUCKO3UMETPOM. 3HadYeHMe AMHaMUYecKOon Bs3-
KOCTW, MOXHO MOMYy4YnTb U3 KNHEMATUYECKOW, 3HAst OOMOJSHU-
TENbHO MNNOTHOCTb XUAKOCTH.

CneayeT yuuTbIBaThb, YTO BA3KOCTb XXMAKOCTEN B TOW UMW MHON
CTENeHW 3aB1CUT OT TemnepaTypsl.
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nogadya HacCOCHO-
ro arperata

lMyHKT MeHI0 MapameTp 3HauyeHue KommeHTapuin no BbIGOpy 3Ha4eHUM NapamMeTpoB, UX
unu psag B3aUMHOMY BIIUSAHUIO U NPAKTUYECKOMY M UCMONb-
3Ha4YeHUn 30BaHu1IO
HomuHanbHas n I'IapameTp YKa3blBaeTCA B nacnopTe A03NPOBOYHOro Hacoca.

MapameTp cunbHO BNUSET Ha TOYHOCTb [O3MPOBaHMUS.
Beibupaetca u3 psiga: 0,4; 0,63; 1,0; 1,6; 2,5 ; 4,0; 6,3 ; 10; 16;
25; 40; 63; 100; 125; 160; 200; 250; 320; 400; 500; 630; 800;
1000; 1250; 1600; 2000.

HomuHanbHas nogava o6bl4HO 3almdpoBaHa B 0603Ha4YeHUN
HacoCHOro arperata.

Hanpumep, ecnn Hacoc o6o3Havaetca HO 1,0 10/100, To Ho-
MWHanbHasi nogava AaHHOro Tuna Hacoca coctasnseT 10 n/u.
Mogaya Hacoca v curHanbl ynpaeneHus ByayT onupaTtbes Ha
3TO 3HayeHwue. Y HopMUpoBaTLCH OTHOCUTENBHO HETO.
Hanpumep, npn «HomuHanbHas nogaya»=10 n/4, 100% nopa-
yn 6yayT paeHbl 10 n/4, a 120% =12 n/u.

Yucno pegyktopa
Z2 (3yObeB Lwe-
CTEPHN)

MapameTp coOTBETCTBYET YNCy 3yObEB LLIECTEPHN YEPBSYHOIO
Koreca pefdyKktopa npveoga Hacoca v ykasblBaeTcs B nacnopre
[031POBOYHOIO Hacoca.

(ecnn napameTp He ykasaH B macrnopTte Ha Hacoc, obpaTuTech K
NPOV3BOAMTENIO AN YTOUHEHMS)

Mpu mncnonb3oBaHuu ¢puanyeckoro Aarvymka
CUINbHO BNUSIET Ha TOYHOCTb A03MPOBaHUA.
MapameTtp onpegenser KoaddPUUNEHT peayKuMM NPUBOAA Ha-
coca W onpegensieTca Konu4ecTBOM 3y6beB 4YepBAYHOro
Korneca B pefyKkTope MnpuBoda OO3MPOBOYHOMO Hacoca. Ha
npakTuke o6bIYHO NEXMT B AManasoHe o1 XX go XX.

Mpu ncnonb3oBaHNM MPU3NYECKOTO AaTYMK YMCna XOOoB MIyH-
Xepa, CHMMaroLero curHan He ¢ Bana 3[1, a HenocpeacTBEHHO
C NNyHXepa Hacoca, napameTp 3a4atoT paBHbIM 1.

Mpu ncnonb3oBaHUM BUMPTyanbHOro AaTtyMKa Yucrna xoaoB
nnyHxepa, napameTp He ucnonb3yetcAa. U ero 3Ha4veHue
UrHOpMpYeTCHA NporpamMmon 6roka ynpaBneHus.

napameTp

Yucno pegyktopa
Z1 (3axofoB yep-
BsiKa)

MapameTp COOTBETCTBYET YMCIy 3axXOL40B YepBsaka peaykTopa
npvBoda Hacoca M ykasblBaeTCd B Macrnopte AO3VMPOBOYHOIO
Hacoca.

(ecnn napameTp He ykasaH B nmacrnopTte Ha Hacoc, obpaTuTech K
NPOU3BOANTENIO ANA YTOYHEHUS)

Mpu mncnonb3oBaHuu pU3nYecKoro Aarvuka
CUNbLHO BNUSieT Ha TOYHOCTb A03MPOBaHUA.
MapameTtp onpegenser KoadMUUNEHT peayKumMm NpUBOAA Ha-
coca 1 onpefernsieTcsi KofiM4ecTBOM 3aXOA0B YepBsika B pe-
OYyKTOpe npuBoAa A03MPOBOYHOrO Hacoca. 3ajaeTcs B Anana-
30He oT 1 go 4.

Mpu ncnonb3oBaHUM PU3MYECKOTO AaTYMK YMCa XOOO0B MIlyH-
epa, CHMMaroLero curHan He ¢ Bana 3[1, a HenocpeacTBEHHO
C NNyHXepa Hacoca, napameTp 3a4aloT paBHbIM 1.

Mpu ncnonb3oBaHUM BMPTyanbHOro AaTyMKa Yucrna xoaoB
nnyHxepa, napameTp He ucnonb3yetrcsa. U ero 3Ha4veHue
WrHOPUpPYEeTCA NporpamMmon 6roka ynpaBneHusl.

napameTp

CkopocCTb NnyH-
xepa (npu ka-
nnépoeke)

(aBOWHBIX) XO-
nos/c

MapameTp ykasblBaeTcs B nacnopTe 4O3MPOBOYHOMO Hacoca.
(ecrnu napameTp He yka3aH B MacnopTe Ha Hacoc, 0bpaTuTech K
NPOV3BOAMTENIO ANS YTOUHEHWS)

MapamMeTp CUNbHO BRUsieT Ha TOYHOCTb AO3UPOBaHUSA.

MpeanbHas no-
nava (3a 1 xop,
pacyeTHas)

Mn

MapameTp yka3biBaeTcs B NacnopTe JO3MPOBOYHOMO Hacoca.
(ecnu napameTp He yka3aH B MacrnopTe Ha Hacoc, 0bpaTuTeCh K
NPOV3BOAMTENIO AN YTOYHEHMS)
MapamMeTp cUNbHO BNUSAET HA TOYHOCTb JO3MPOBaHMUA.
MapameTp MOXHO BbIMUCIIUTL CAaMOCTOSITENIbHO, U3MEPUB aM-
nNUTyay xoda NnyHxepa, U ero gnameTp, NEPEMHOXUB MX, U
nepeBeast Nony4YeHHbI 06beM B MUMMUINUTPSI.

Ecnun Hacoc obopynoBaH MexaHM3MOM M3MEHEHMS ONn-
Hbl X0A4a NnyHXxepa, To KanubpoBka NPOBOAMTCS NpU YyCTaAHOB-
JIEHHOM MaKcuMMarbHOW ANMHe Xoaa.
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TMyHKT MeHI0

MapameTp

3HayeHue
unuv psag
3Ha4YeHun

KommeHTapuin no BbIGOpy 3Ha4eHUM NapamMeTpoB, UX
B3aMMHOMY BAIUSHUIO U NPAKTU4YE€CKOMY U UCMOJSb-
30BaHUIO

MNopaya 3a 1 xon
(npw kannbpoBske)

Mn

MapameTp ykasbiBaeTcs B nacnopTe A03VMPOBOYHOrO Hacoca.
(ecnu napameTp He ykasaH B nacropTe Ha Hacoc, o6paTtuTech K
NPOU3BOAMTENIO AN YTOUHEHWS)

MapameTp CUILHO BRMSIET HA TOYHOCTb AO3UPOBaHUS.

MouwbHocTb 3

kBT

MapameTp ucnonb3yeTcsa Ans 3awmTbl O] HACOCHOro arperara
N COOTBETCTBYET MOLLHOCTU O[] BbipaxXeHHOW B KBT.
Bblbnpaetcs 13 TunmyHoro psiga molwHocten 30 0,25 kBT; 0,37
kBT; 0,55 kBT; 0,75 kBT; 1,1 kBT; 1,5 kBT, 2,2 kBT; 3,0 KBT, 3,7
kBT; 4,0 kBT; 5,5 kBT; 7,5 KBT; 11 KBT

Oon. nHgpopmaums B pasgene “CuctemMHble HAaCTPOMKKU” aaH-
HoW Tabnuubl

«CucremHble
HaCTPOMKU»

KoHTponb Ucetun

BKITHO4YEH

OTKITHOY€EeH

MapameTp No3BONSIET KOHTPONMPOBATb W3MEHEHME Hanpsike-
HUSA NuTaloLLlen cetTn. Namepsietcs BbinpssMneHHoe TpexdasHoe
HanpsPKeHWe Ha CUITOBbIX KOHAEeHcaTopax Grnoka. 3To o3Hava-
€T, YUTO AaXe €ecnu ecTb Nnepekoc Ha dasax CeTu, HO B LIENOM,
3HayeHne u KonebaHusa HanpsKeHUss Ha OUNLTPE BbINpAMUTE-
nu, Npyu NoTpebrnsieMoi B AaHHbIA MOMEHT BPEMEHWM HacoCOM
MOLLLHOCTM, MO3BOSISIIOT OCYLLECTBNATL MPOLECC [03MPOBaHUS
6e3 yulepba B 6€30MacHOCTM M TOMHOCTM, TO CUrHan BbiCTaB-
naTbcA He OyaeT.

KoadhcomumeHt
neperpy3sku [,

XX,
NHXeHepHast
enmHuua 6es
pasmMepHoCTH

MapameTtp onpeaensier Max JoMycTUMY Harpysky Ha BbIxoa-
Hom Bany O[.
Ham6onee BEPOATHbIE NPUYMHBI Neperpy3kn J[:
Upe3amepHoe ycunue 3aTArMBaHus y3na canbHUKOBOIO
YMIOTHEHMSA Hacoca
* ABsapuiHOe npeBbillEHNE [aBreHuMs Ha BbIXO4e Hacoca
(npn otcytcTBUa IKM Ha Bbixofe) (3aKkpbIT KnanaH Ha Bbl-
xofe, 3acop Ha BbIxoAe U T.M.)
* T[lpobnembl B pegykTope npuBoda HACOCHOrO arperata
Tekywas Harpyska Ha Bany 3[1 BbluMcnsieTcss ncxogs U3 name-
PEHHbIX BENUYUH TOKa U HanpshkeHus Ha obmotkax 3 mn cko-
pocTu ero BpalleHus. N HopMupyeTcst MO OTHOLLEHUIO K yKa-
3aHHOM B MeHio «Kanunbpoeka» napameTtpa «MowHocTe O0»
npvBoda HacCOCHOro arperara.
B3apaétca B guanasoHe ot 0.5 go 1.0, 3aBoAckasa ycTaBKa:
«KoadhduumeHT neperpysku 30» =1,0
KoHkpeTHoe 3HayeHne ans «ko3adULMEHT neperpyskn» mMoryT
OblTb YTOYHEHblI MPUM MNPOBEAEHUU MYCKOHANago4HbIX paboT.
MogcTpoiiky KoadduuueHTa cnegyetr nNpoBoAUTb MNpu npa-
BWITbHO HACTPOEHHOM CarlbHUKOBOM Y3rie (He MepeTsHyTOM,
cM. PO Ha HacocHbIn arperat) v npu paboyem faBneHUn Haco-
ca B rmgpocucTteme.

Konn4yecTtBo x0-
OB MIyHxepa
npu neperpyske

il

XX

MapameTp onpepensier Max KONMMYECTBO XOAOB MIyHXepa,
Jornyckaemoe B COCTOSIHUM Meperpysku, nepen aBapuiHOn
ocTaHoBkon 3[.

3apaétca B gnanasoHe ot 1 go 20, 3aBoackas yctaBka: «Ko-
NIMYeCcTBO XOAO0B NIyHXepa npu neperpyske » =

Mpv nonHoln octaHoBke Bana 3L oT neperpysku, 6ok nogcum-
TbIBA€T He (baKTVILIeCKoe YMCNo XoAoB, a BpeMsA 3KBUBAIEHT-
HOEe 3TOMY YMCHy XO40B, NMPW 3a4aHHON nogaye Hacoca.



mailto:hmatic@ya.ru

IIosiHas

TEeXIOOOepPXKa

Ha

canre

I'mopoMaTuxk.Pd u

rmo email: hmatic@ya.ru

Ta6bnuua napameTpoB HaCTPOMUKK 6n1oka ynpasneHua N'mapomaTtmnk-102

lMyHKT MeHI0 MapameTp 3HauyeHue KommeHTapuin no BbIGOpy 3Ha4eHUM NapamMeTpoB, UX
unu pan B3aUMHOMY BJIMAHUIO U NPAKTU4YEeCKOMY U UCNOJIb-
3HaA4YeHuun 30BaHUIO
«Mna- Kp XXX, X lMponopumoHanbHbIN KOIPMPULMEHT.
perynAatop» nHXeHepHa | OCHOBHOM N3 BCeX KOAP(PULUMEHTOB KOHTYpa
A egmHnua | perynuposanunA. OnpegenAeT CKOPOCTb U
6es3 TOYHOCTb perynmpoBaHua. Yem oH Bblle, TEM
pa3mMepHOC | CKOpPOCTb BbIXO4a napameTpa K 3afaHHOMY
™ 3HAYEeHUIO Bbille, a Tak e MeHbLue owmnbka.
Ho ¢ pocTtom Kp Bo3pacTaeT BEPOATHOCTb
nepeperynmpoBaHud, a TakK e puUck
BO3HWKHOBEHUA aBTOKOIe6aHni.
MpunHumaeT 3HaveHmAa ot 0 o 10 ¢
ouckpeTHocTbio 0,1
Ki nHXeHepHa | KoachdumumeHT nHterpuposanuna. OH
A eOuHMUA | NOMOraeT OOCTUYb 6osiee BbICOKOW TOYHOCTH
6e3 perynmpoBaHuA. A Tak e HECKOJIbKO
pasMepHOC | NOBLICUTL ObICTPOAENCTBUA CUCTEMDI
™ ynpasJieHuA.
MNpuHUmaeT 3HavyeHnAa ot 0 o 10 ¢
auckpeTHocTbio 0,01
Kd nHXkeHepHa | KoadhgpumumeHT anddpepeHumposarHma. OH
A eAnHMUA | NOMOraeT OOCTUYb BbICOKOrO
6e3 6bICTPOOENCTBUA CUCTEMBI YyNpasnieHma. Ho
pasmMepHoC | Ncnosib3oBaTh €ero HeobxoaMmo ¢ 60bLIO
™ OCTOPOXXHOCTbIO. BONbWMHCTBE CUCTEM
ynpasneHA 0o3npoBaHMeM 40CTaTOYHO
MHEepPUMOHHbI U Kd pekomeHayeTcA
npuceausaTb 3HadyeHune 0. T.k. andd.
cocTaBnAroLWwan A0BOSIbHO NoABep>XeHa
wymam n TpebyeT ncrnonb3oBaHne PUNbLTPOB
B uenu gatymka OC. B MHOrmnx cny4yasx, npu
HEeOCTOPOXXHOM UCMNOJSIb30BaHUN,
andgdpepeHumpoBaHue curHana gatymka OC
MOXXET 3HAYUTENBHO YCUNUTL
nepeperynmpoBaHue rnpu nepexonHbix
npoueccax.
MpuHumaeT 3HaveHmAa ot 0 oo 100 ¢
ouckpeTHocTbio 0,1
3a,u.ep>+<Ka XXX cek Bpewms uncroro 3anasgbiBaHus. Ecnv gatunk OC HaxoguTcs Ha

KaKkoM TO 3aMETHOM yAarneHun OT TOYKM BBOAA peareHTa, Toraa
MCMNOMb30BaHMe 3TOro napamMmeTpa No3BoNsieT KOPPEKTHO
Yy4eCTb BPEMS «4HUCTOro 3anas3gbiBaHMA» OT MOMEHTA

BO3[ENCTBUS HA OOBLEKT 4O MOMEHTA NOMYYEHUs peakLumm Ha
3TO BO3AENCTBME. DTO NOMOraeT A0CTMUYb YCTONYMBOrO 1 bonee
TOYHOrO npoLecca perynumpoBaHus, CHU3UTb BbIOPOCHI
nepeperynupoBaHus, n36aBnTbCA OT aBTOKONebaTenbHbIX
NPOLIECCOB BbI3BaHHbIX HAaNM4MeEM 3BEHA «4YUCTOro
3anasgbiBaHUs»

MpuHumaeT 3HaveHms ot 0 go 100 cek
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Ta6bnuua napameTpoB HaCTPOMUKK 6n1oka ynpasneHua N'mapomaTtmnk-102

lMyHKT MeHI0 MapameTp 3HauyeHue KommeHTapuin no BbIGOpy 3Ha4eHUM NapamMeTpoB, UX
wnv psag B3aMMHOMY BIIUSIHUIO U NMPaKTU4ECKOMY U UCNONb-
3Ha4YeHun 30BaHUIO
I/IHBepCI/IFI ﬂorl/ll-leCKa napameTp y4uTbiBaeT HanpaslieHne U3MEeHEeHUa pery-
NMPYeEMOro napameTpa npu yBennyeHum nogadm Hacoca ( «da»
A unn «Het» )
«MT1- Q1 M MapameTp 3agaéTt 3HayeHne nogavm Hacoca Ha 1m
perynaTop» y4yacTtke xapaktepuctukm (ot P1 go Pmax)
Q2 n/y MapameTp 3a4a€T 3HaveHne nogadn Hacoca Ha 2m
y4yacTke xapakrepuctuku (ot P1 go Pmax)
P1 % MapameTp 3aga€T rpaHuLy NepekioYeHns Mmexay
nogaveit «Q1» n «Q2», rpaHnua 1ro 1 2ro y4acTkoB xa-
PaKTEPUCTUKU
P2 % MapameTp 3agaéT rpaHuuly MOBTOPHOMO 3anycka
nogaymM Hacoca, OCTaHOBMEHHOro Mocre [AOCTUMXKEHUS
P3ag. MNMpu P2=0% aBTOMaTU4eCcKOro noBTOPHOro 3arnyc-
Ka npvBoaa Hacoca He byaer)
|/|HBepCVIF| Jlornyecka napameTp y4uTbiBaeT HanpasneHne UsMeHeHus perynu-
q pyemoro napametpa npuv yBenuyeHun nogadm Hacoca ( «da»

unn «Het» )
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NMPUNOXEHMUE 3: Tabnuua coobweHnn o6 owmbKkax reHepupyemMbiX Ha 3KpaHe 6rnoka
ynpasneHus "'mgpomaTtuk-102"

Bnok ynpaenexus Mmgpomatnk-102 B cBoen paboTe nonyyaet 605bLIOe KONMYECTBO BXOAHbIX
AaHHbIX 1 06pabaTbiBaeT MHOXECTBO COCTOSAHUIN MHPOPMALMOHHbBIX 1 YNPaBASOLWMX CUTHAMNOB.
Monb3oBaTento npeacraBnseTca Habop AaHHbIX, MO3BOMSOLWMX AOCTOBEPHO CyANTb O COCTOAHUM
npubopa 1 TOM, YTO TeKyLLaa CMTyauunsa No3BONSET YCNELIHO OCYLLECTBNATL 4O3NPOBAHME, UMK O
TOM, YTO 403UPOBaHUE B AAHHbLIA MOMEHT HEBO3MOXHO.

Mpn BO3HMKHOBEHMM COCTOSIHUIA, NPENATCTBYIOLLMX OCYLLIECTBIIEHUIO NpoLecca A03MPOBaHNSA, Ha
3KpaH npubopa BbIBOAATCSA MO0 TEKCTOBbIE MHC(POPMALMOHHbIE COO0OLWeHus, NMb6o coobLweHns
06 owmnbkKax, c ykasaHnem Homepa owwnbkn. Cnoeo coctoanua'® npubopa n kogbl owMGoK
TakK Xe A0CTYnHbI Yepe3 npotokon Modbus RTU.

Ta6bnuua: lNMepeyeHb coobuwieHuli 06 owubkax, 2eHepupyeMbix Ha 3KpaHe 6/10ka
Tuopomamuk-102

Kop owinbkm Onucanwue KommeHTapuu

«Owwnbka 1» neperpyska Ha Bbixoge | [lpy1 ee BO3HMKHOBEHUK, NOCIe HebonbLON nay-
CUNOBOrO MOAYNSA WnW | 3bl CrieayeT nonbiTka aBTOMaTUYECKOro nepesa-
HeucnpaBHOCTb CuIo- | nycka (nycka Hacoca)

BOW YacTun NMpnynHa BO3HUKHOBEHUSA:

K3 B kabenbHOM NMMHMKN Ha BbiXxoae Onoka unu B
obmoTkax O[] HacocHOro arperaTa; 3amblKaHue
Ha 3eMnio B KabenbHOW NUHUK Ha Bbixoae 6rno-
ka unm B obmotkax JL; 3L HacocHoro arperata
nmeeT MoLHOCTb 6onblLue 4ONYCTUMON ANs 3TO-
ro ucnorHeHust 6rnoka; BbiXod U3 CTPOsi CUITOBO-
ro mogyns 6noka

«OwmnodKa 2» ncyepnaH numut asTo- | MNoaBnsetrca nocne 10 nogpsan HeyaadHbIX Mo-
MaTU4YeCcKMxX nepesa- | NbiToKk nepesanycka no «Owunbke 1». Copackl-
NnyCcKOB BaeTCsi aBTOMaTU4ecku, Npu MOBTOPHOM BKItO-

YeHun nuTaHusa npubopa.
NMpuynHa BO3HMKHOBEHMUA: HENCNPABHOCTb B
BbIXOAHbIX Lenax 6rnoka wnu HeucnpasBHOCTb
CUNOBOro moayns 6noka

110 npn Heo6X0AMMOCTU ONMCaHNE NPeaoCTaBIAeTCA No OTAENbHOMY 3amnpocy, KOHTaKTbl Ha caliTe: http://hmatic.ru/
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Tuopomamuk-102

Tabnuua: lNMepeyeHb coobuweHuli 06 owubkax, 2eHepupyeMbix Ha 3KpaHe 6/10Kka

Kop oimnokun

OnucaHue

KommeHTapuu

«Owunobka 31»

BbICOKOE€ HanpdaxeHue
NMNTaHUA

CpabatbiBaet npu 6onee 1,12 UHom.
Cb6pacbiBaentca aBTOM. Npu CHWXeHun go 1.1
UHom.

NMpunynHa BO3HUKHOBEHUSA: BbICOKOE Hanps-
XeHnn nuTaHua Ha Bxofge bnoka, nepekoc as.
PYHKLMA KOHTPOMNSA BXOLHOIO HaMPsPKEHMS Nn-
TaHUs «MNO YMOMYaHUIO» BbIKITHOYEHA.
BkrtoyeHne oyHKUMM KOHTPONSA BXOLHOMO Ha-
NpsHKEHUs NUTaHUS pekoMeHayeTces npu paboTte
HaCOCHOro arperata B BepxHen obriacty CBOuX
BO3MOXHOCTeN (C npegenbHbIM AaBreHneM Ha-
rHeTaHUA N MakCUMarnbHOW Nogayen), a TaKkke
npu 6oMbLION BEPOATHOCTM KonebaHnin Hanps-
XeHus cBepX AoMyCTUMbIX Npeaenos.

«Owmnoka 32»

HU3KOEe HanpaxeHume
NMNTaHUA

CpabatbiBaeTt npu meHee 0,84 UHom. Cbpachbl-
BaenTca aBTOMATU4EeCKM Mpwu MOBbIWEHUM A0
0.88 UHowm.

NMpnunHa BO3HUKHOBEHUA: HU3KOE Hanpske-
HUN MNUTaHUA, nepekoc pas, HenonHogasHbIn
pexume.

PYHKLMA KOHTPOMSA BXOLHOIO HAMPsPKEHUSA Nn-
TaHMS «NO YMONMYaHUIO» BbIKITHOYEHa.
BkrtoyeHne oyHKUMM KOHTPONSA BXOLHOMO Ha-
NpsPKEHUs NUTaHUSE pekoMeHayeTest npu paboTte
HaCOCHOro arperata B BepxHen obnactn cBounx
BO3MOXHOCTEWN (C NnpeaenbHbIM AaBNEeHNEM Ha-
rHETAHUSA N MakCMManbHOM Nogayven), a Takke
npu 6onbLION BEPOATHOCTN KonebaHum Hanps-
XEHUs1 cBepX AONYCTUMbIX NPeaenos.

«Ownoka 41»

CUrHan Ha TOKOBOM
Bxoae 4-20 MA BHe
avanasoHa

TOKOBBIN CUrHaM KOHTPONUpyeTcs B crnyyae B
pexunme paboTbl 6noka «AucTaHUMOHHOE
ynpaBrneHue» , Npu BbIOpaHOM WUCTOYHUKE
ynpanswouiero curHana «4-20mA»

BxogHon TOKOBbIN curHan nudo Huxe 3,5 MA,
nno6o Bbiwe 20,5 MA

NMpuyMHa BO3HUKHOBEHUSA: HencnpaBHOCTb
BHeLWHero dopmupoBaTtensa TOKOBOrO CUrHana,
00pbIB MM 3aMblKaHME B LIENsSIX JIMHUM TOKOBOM
netnu, HegocTaTovHoe HanpskeHne Ul npume-
HAeMoro Ansi Bo30y>XaAeHUS TOKOBOW METNU, He-
npaBuIibHOE NOAKITIOYEHME K KIieMMam brnoka.
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NMPUNOXEHMUE 4.1: NMpumep cxembl noagkntoveHnsa «Mfmapomatnk-102»

M1

Bnok ynpasnenun Al
X2.1 X2.2
QF1 L1 -o- Liens Liens -0
A YN | A 380 B 50I'y 380 B 50y W
B XN B 380 B 50"y 380 B 50"y \'
c » LYY C 380 B 50y 380 B 50y U
N PE3awuTHoe 3azemneHue | 3awmTHoe 3azemnenue | PE
X3 "KOPIMYC BJIOKA" =
PE
-o- Llenb
1 bonT 3a3emnexus
X1.1 X1.2
- Llens Liens -
[A10] Pene 1 HPK1.1 T BT |
A9 | Pene1 HPK1.2 o B2
s +24V ﬁ'
[A12] Pene2 HPK2.1 I (B4 |
[A11]| Pene 2 HPK2.2 > A1
= O6w. 51
- — Tl (v A2 |
A14| Pene 3 H3K3.1 c A3 |
A13| Pene 3 [K3.1 o | A4 |
A15| Pene 3 HPK3.1 Bx.O1 "MycK" B5
A5 Bx.ananor. (0-20)mA Bx. 2 CTOIT. Bo
Bx.A1
Bx.ananor. (0-20)mA
0 Bx.A2 =
¥ Bx. [13 P< 3KM B7
A7 Bx.ananB?(r:. Ag 20)mA Bx. 114 P>OKM B8
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KoMnnekT KoHUeBOM pa3fenku B KOMNIEKTe NOCTaBKu
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NPUNOXEHMUE 4.2: NMpakTtuyeckue npumepsbl cxem!'! nogknioueHuns 6noka Mapomatuk-101
B COCTaBe YCTaHOBKU A403UPOBaHUA peareHTa
Cxembl OaHbl TOJIbKO B Ka4eCTBe NpaKTn4eCKoro npunmepa. Hymepauuﬂ KJieMMm gaHa AnAa «ctapbix» Bepcmﬁ 6no-

Ka, B TeKyLIJ,eﬁ Bepcuun, Hymepauuna KneMMHMUKa nmeet oTnn4vimsa ot I'IpVIBe,quHOﬁ Ha 3TOM cxeme. npl/l noBTOpE-
HUN 3TOTO CXEMOTEXHUYECKOro peLlleHna cnegyeT onmparbcqa Ha anI.HO)KeHVIH 41nm anHO)KeHVIe 5 paHHoro PO3.
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Jolol 8 oo ¥ :
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Puc.4a Cxema Brewrux nodkmoyenud ([ damyukom dabrerus AM5007Ex)

1 [Mpn NOBTOPEHMUN 3TOFO CXEMOTEXHUYECKOTO PELLeHNs crieqyeT UCMoNb30BaTh akTyanbHY0 HyMepaumio Kremm
npueegeHHyto B MNpunoxeHue 5 gaHHoro PO
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per HIAY CypryTHedTeras
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NMPUNOXEHMUE 5: CtpykTypa BHyTpeHHuX ueneun «f'mgpomatumk-102»
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NMPUNOXEHMUE 6.1: PacnonoxeHune KkabenbHbIX BBOAOB U KIEMMHbIX Konogok «f'mapoma-

TUK-102» 06w EenpPOMbILLINIEHHOrO UCMOJNTHEHUsA TUNnopa3smepa Kopnyca 1

-~

Al

CunoBou kKneMmHukK X1

A2 A3 A4 A5 A6 A7 A8 A9 A10 A11 A12 A13 A14 A15 A16

B1

0O 0 oo oo oo o o o o o o o

B2 B3 B4 B5S B6 B7 B8 B9 B10 B11 B12 B13 B14 B15 B16

0O 0o oo oo oo o o o o o o0 o

CunoBoun KNeMMHUK X2

Kab,sBop, Ka6.eeon Ka6.eBog  Kab.eBBopn
Ne2 Ne

No4 No1 o o
(BCI'IOMOI'aTeanbI Ka6enb 3 (Kaﬁenb cetu (curuanbuble
€ CUrHasbHble ( Hacoca) A nutaxua 380B) uenu, uenu

uenu, AaT4ynkm) ay)
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NMPUNOXEHMUE 6.2: PacnonoxeHune KabenbHbIX BBOAOB U KNEMMHbIX Konogok «f'mapoma-
TUK-102» 00w EeNnPOMbILLIIEHHOrO UCMOJSTHEHUsA TUNopa3mepa Kopnyca 2

CunoBoi knemmHuk X1

Al A2 A3 A4 A5 A6 A7 A8 A3 A10 A1l A12 A13 A14 A15 Al6 \

N
0O 0 0000 O0OOO0O O 0 O O 0o o0 o

X3 - Hapy>KHbIN
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3awnTHOro
0O 0 o 00 0O OO0 O 0 O O o o o
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Uu Vv w C B A b ’
O 0 O O 0 O

O g
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(BCnOMOraTentHbl (L agen, 3 (kabens cetn  (CATHANBHBIW

€ CUrHanbHble B W, uenu
uenu, AaT4UKK) Hacoca) TaHKR 3808) u'erln’yl)l
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NMPUNOXEHUE 6.3: PacnonoxeHune kabenbHbIX BBOAOB U KNEMMHbIX KONOAOK
«M'mppomaTtuk-102(Ex)» B3pbiBO6GE30NacCHOro UCNONHEHUs TUNopa3mMmepa kopnyca 1
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Ne4
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MPUNTOXXEHUE 6.4: PacnonoxeHune KadbenbHbIX BBOAOB U KNEeMMHbIX KONOAOK
«'mppomaTtunk-102(Ex)» B3pbiBOGE30NACHOro UCMNONHEHUsA TUNopa3mepa Kopnyca 2

Kab,8Boapl
Ned.1;4.2; 4.3
(BCI’IOMOl'aTOIIbeIG CUrHanbHble
uenwu, AaTymKm)

K

A1 A2 A3 A4 A5 A6 A7 AB A3 A10 A1l A12 A13 A14 A15 A16

0 0 0 000 O0O0OO0O O O 0O 0 O 0 o

81 B3 B4 B5 B6 B7 B8 B9 B10 B11 B12 B13 B14 B15 B16

0/ 0o o oo oo o0o/oo o o 0 o o o

CunoBo# KneMmmHuK X2.1 n X2.2

U VoW
0O 0 00

X3 - Hapy>KHbIN
BonT 3aUTHOro
3agzemneHns PE

Ha Kopnyce
6noKa Kab6.sBop, Ka6.sBof, Ka6.sBop,
o1 Ne3 Ne2
(kabenb 34 (CUrHanbHeIM (xabenb cetn
Hacoca) uenu, uenu 1Y) nuTaHuA 380B)
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MPUJTOXXEHUE 7.1: Na6aputHo-NpucoeanHUTENbHbIe pa3mepbl «'mapomaTtuk-102» (Bup
cnepeam)

A
/r
[ )
X B o
@ 0 Q ) 4 KpenéxHblX
otB. D6 Mm
][] | [¢]
[ 1
PasmepbiB MM
Tunopaamep kopnyca
B B r a E X
Tunopasmep kopnyca 1 233 210 176 176 210 149 10
Tunopasmep kopnyca 2 | 230,5 284 175 250 212 205 10

Tunopasmep Kopnyca 3
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MPUJTOXXEHUE 7.2: Na6apuTHO-NpucoeanHUTENbHbIe pa3mepbl «I'mapomatuk-102(Ex)»
TUnopasmep kopnyca 1

( 3D mopenb kopnyca 6noka «['vmpgpomaTtuk-102(Ex)» AocTynHa no 3anpocy 1 Ha cante Texnoa-
OEPXKKN )

A

4 oTB. 28,4
170 £ 0,2

90 +0,2
N

>
~—7
- \\J [ T
300
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MPUJTOXXEHUE 7.3: NabapuTHo-NpucoeanHUTeNbHble pa3mepbl «'mapomatuk-102(Ex)»
TUnopasmep Kopnyca 2

TIpu KpenAeHuU K CnRAOUWHOU CMeHKe
UCNOA b308aIMb 8MYAKU-NPACMABKU
8bicomou He MeHee 20 MM ONST
obecneyeHust C80Bb00HOU KOHBEKYUU
OXNAXCOAIOUE20 8030y XA

| R 1 SR 7 (- E
I  ——— -

7

g/ 1
NIRCEGC

g . J
BHewHee
3038MNeHUE

(

176

F44-

756
284"
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MPUJTOXKEHUE 7.4: BapuaHTbl MOHTaXa «F'mapomaTtuk-102(Ex)» Ha BepTUKaNbHYIO CTEHKY
yepes3 KOMMNJIEKT KPOHWTENHOB KpenneHua (Tun 1) (tunopasmep kopnyca 1)
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MPUJIOXKEHUE 7.5: BapuaHTbl MOHTaXa «F'mapomaTtuk-102(Ex)» Ha BepTUKaNbHYIO CTEHKY
yepes BTYJIKU NpocTaBKU (TUnopasmep kopnyca 1)
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MPUJTOXKEHUE 7.6: BapuaHTbl MOHTaXa «F'mapomaTuk-102(Ex)» Ha BepTUKanbHYIO pamy
13 npAmMoyronbHoro npoduna (tunopasmep kopnyca 1)
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NMPUNOXEHMUE 8: MeHio MNapameTpbl 610Ka Tuapomatnk-102 sepcusa MO 05

OM 01.01 l

x

[

MEHIO

OM 01.00 M 01.02
VopaBieHMe ¢ maHemM 3an.c nauenm: cTon YpoBeHnr B 6Bake :
M Jl»] o= 12345 a/s 78,9 VeMK=XXXXX.X i
. P

>l'I': aMeTps! Z.ngxa Vrex= 1234.567 =n

paMeTp Vemx=12345.7 1 11->
T MEHIO SM 01.03
< ~ i NFC
CUMTHBAHME apXMBa
OM02.00 VY ¢ 3M 02.01
IllapamMeTps! : CyMMapHsi o6meM

CyMMapHsi o6%meM

*

V=XXXXXXX . XXXn

MEHIO

MEHIO

MEHIO

MEHIO

MEHIO

MEHIO

MEHIO

MEHIO

MEHIO

MEHIO

MEHIO

b [
3M 03.00 + ¢ 3M 03.01 3M 03.02
NapaMeTps : CepuitHEII HOMEP XXXX < TecT > Al=XX,6XXMA
Texmonmepxxa <[ |Bepeus M0 xx.xxx < t= XX,XC A2=XX, XXMA <
TUOPOMATHK . P& D:123456 A3=XX,XXMA
* XXXXXX Ad4=XX,6 XXMA
3M 04.00 L l 3M 04.01 haN ol 3M 04.02 haN 3M 04.03 haN ol 3M 04.04 haN 3M 04.05 haN < 3M 04.06 haN <
[lapamMeTps!: AnropuTM pPaboTk Ilopor IOMCKpeTHOM MakcumMmansHasT ABTOMATUYECKHUM IYyCK BEICTPEII IIEPEeXOxR Oucr. ynpaeiu.
HacrTporka 6soka <J_> JosupoBaHue <J nojmaum : XX % <J nojava : XXX % > paspeleH PY/LY : paspeleH 4-20MA <J
* U] - PerynupoBaHue > E MakcumMm. ( 50 T ) > E sanpeueH PY/LIY : BanpeumeH > 0-10B, 0-20MA >
* 4 MT-PerynmpoBaHne nomava XXX % VMOynBECHEE BXOX
RS485
OM 05.00 \ l OM 05.01 \ - AOM 05.02 \ - OM 05.03 \ OM 05.04 \ o OM 05.05 \ o OM 05.06 \ o OM 05.07 \ -
IlNlapamMeTps! : <J | 5 JaTuuMk €acTOTH <J JaTuuxk DaBJIEHUS : <J JaTuuxk DaBJIEHUS : <J JaTuuMxk yBPOBHS : JaTumuMk ypOBHS | JaTumuk TeMnepaTyps <J JaTumuk TeMnepaTyps :
JaTunkm XOHOOB: IOAOKJIIOYWEeH IIOOKJIIOUEeH XXX bar IIOOKJIIYEeH MuammMym = XXX $ IIOOKJIIYEeH dMA = XXXX C
* XOIOOB: OTKJIIOYEH > OTKJIOYEeH > El OTKJIOYEeH > MakcumyMm = XXX % > El OTKJIOYEeH > 20MA = XXXX C > El
0% ypoBHsT Gaka : Bagarme =XXXX C
* 4 XX.X MA I'mcrepesuc =X C
100% ypoBHa 6akxa :
XX.X MA \ \
OM 05.08 - AOM 05.09 -
Jarunk PH <J OaTumk PH
MOIOKJIIOYEeH 4MA = X.X
OTKJIIIOYEH > 20MA = XX.X > E
OM 06.00 \ l OM 06.01 \ - OM 06.02 \ OM 06.03 \ - OM 06.04 \ OM 06.05 \ o OM 06.05a \
I[lapamMeTps!: <J e MMOynBECHEM BXOR : <J BxomHnast wacToTa: <J OuckpeTHsnt Bxon SKM1 <J BpeMsi BagmepXKmM npu Bxon 16 : <J BpeMsi oxmumaHusi npu <J
Bxons! PaspeumTs paboTy FroMm = XXX, X TI'ng «lycx 30» nycke: XXcek IMIAY3A nycke: X cek
* JaTumMk nBepu > El «CTOIl 3I» > El OXMJ . OTKpP . KJIallaHOB > El
BagaTunk nomaum OTKJIIOYEH
* 4 OTKJIIIOYEH
M 06.06 haN < 3M 06.07 AN <
Bxogs [YCK/CTOI Kuonku IIYCK/CTOII
3M 07.00 . 3OM 07.01 bl - 3OM 07.02 bt - 39M 07.03 bl A — ™| prmourTs = PY < BxsmiounTs B MY <
[NlapaMeTps! : Pesie P1 : Pesnie P2 : Brxon 4-20 MA : OTKNMIOuYNTE B PY > OrxmounTe B OY >
Brixoxs! <J_> Bxirouen 3] <J Bxirouen 3] <J_> Nomaua nHacoca 1 <J
* VpeT mosmpoBaHMe > VpeT mosmpoBaHMe > llopada Hacoca 2 *
Cpa6oran 2KM1, 2 Cpaboran 3KM1, 2 BrexomHasi dacToTa
* 4 BkJl.ynpaeJys. C naHemm Bkl .ynpaeJy. C naHemm
YnpaesneHmne HarpeBoM YnpaesneHnmne HarpeBoM
Cpaboran JAT Yp Cpaboran JAT Yp
OM 08.00 \ l OM 08.01 \ OM 08.02 \ - OM 08.03 \ -
NNapameTps!: RS485 : RS485 : RS485: PaspeumTsb
RS485 <J > HomMep : XXX El <J CKOpPOCTh: XXXXX <J MOJIHEIM KOHTPOJb <J
* > RS485: BamnperuTk >
* 4 MOJIHEI KOHTPOJB
OM 09.00 \ l OM 09.01 \ OM 09.02 \ OM 09.03 \ OM 09.04 \
NapamMeTps!: <J _>Pa60-ra : <J Pa6ora : MmuumM. <J Pa6ora : Makcum. <J PaBora :
I'mnpocucrema IaBJIeHME 4 xrc |E| IaBJIeHME 10xrc |E| IaBJIeHME 10xrc |E| BaskocTe 0.0010 Ma*c |E|
OM 10.00 \ l OM 10.01 \ OM 10.02 \ 9OM 10.03 \ - OM 10.04 \ AOM 10.05 \ AOM 10.06 \ @ AOM 10.07 \
I[lapaMeTps! : <J | Kannbposka: <J KanmnbpoBka: <J HoMmHaneHasi nopmada <J Unucno penykTopa UYnucno penykTopa <J CkopocCTe nayHxepa <J HencreuT. nopmaua <J
Kann6porBka AaBJeHue 4 xrc El BaskocTes 0.0010 Na*c El 6.30 n/u Z2= 29 El Z1l= 2 El 1.670 xoxm/c El 1.050 mn El
* -
EM 10.08 SM 10.09 - -
HeanbHasi nogada OIHOCTE Hacoca
1.150 mn <J 0.37 kBT <J
= >
OM 11.00 l OM 11.01 \ - OM 11.02 \ OM 11.03 \ - OM 11.04 \ OM 11.05 \ OM 11.06 \ OM 11.07 \
INlapamMeTps! : \J <J | 5 Kourpone Ucernm : <J UceTn = XXX B <J YacrTora UMM XkI' <J OUT = 20 mA OUT = 4 mA <J A INl1 = XX.XX mMA [ | <J - A IN4 = XX.XX MA <J
CucTeMHsle HaCTp. BKJIIOYEH El XXXX El XXXX El El El
* > >
OTKJIIOYEH
OM 11.08 \ OM 11.09 \
Koaddp-T nepe- <J Kon-po xopmos mi. <J
Tpyskm 3 : x.X El Jo ocrau.3d]] : xx El
OM 12.00 l OM 12.01 \ OM 12.02 \ OM 12.03 \ OM 12.04 \ OM 12.05 \
Y
[TapaMeTps!: <J e [N -PerynsaTop <J [N -PerynsaTop <J I[N -PerynsaTop <J [N -PeryasaTop I[N -PerynsaTop <J
[INO-PerynsaTop Kp = X.X Ki = X.X Kd = X.X Bapgepxka = XX.Xc Uueepcuss : JA
* El El El El NuBepcust : HET El
OM 13.00 l OM 13.01 \ OM 13.02 \ OM 13.03 \ OM 13.04 \ OM 13.05 \
Y =
[lapameTps!: <J |, MT-PeryasTop <J MT-PeryasTop <J MT-PeryasTop <J MT-PeryasTop MT-PeryasTop <J
MT-PerynsaTop Ql= 1.600 n/u 25.3% Q2= 1.400 n/u 22.2% Pl= 25% P2= 25% UuBepcust : Ja

]
v [4

3M 14.00 i l

MEHIO

I[lapamMeTpE:

*
Il

OM 14.01 \

EMKOCTE BOakKa XXXXX J

OM 14.02 \

BricoTa Haka XXXX MM

3M 15.00 Y l

MEHIO

MEHIO

3AM 15.01
NapamMeTps!: [NapamMeTps!:
B il 2
* 2017.03.02 12:05 El
omM16.00 Y l OM 16.01 AN
I[lapaMeTps! . Xypran
Kypuan < UurepBan BpeMeHm XXu <

*

[

Il

3M 17.00 i l

MEHIO

[lapamMeTps!:
I[lapone

*
V[

3M 18.00 Y

MEHIO

[lapamMeTps!:
CepunHsli HOMep 6J0ka
XXXX

Ao

OM 17.01

Napons 1 : 0000

[

OM 17.02

Napons 2 : 0000

[

[

[

Wueepcuss : Her

He peanusoBaHo



ЭМ 01.01

ЭМ 01.02

ЭМ 01.03

ПРИЛОЖЕНИЕ 8: Меню Параметры блока Гидроматик-102 версия ПО 05

Полная техподдержка на сайте Гидроматик.РФ и по email: hmatic@ya.ru
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