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TunoBon KOMMNEKT yyebHOro o6opynosaHus
«YnpaBneHne HaCOCHOMU NepeKaymeBaroLLen cTaHUuen cuctem
BOOocHabxeHus»] CY-YHIMCCB-01

NabopaTtopHbIi KOMNAeKC npeaHasHayveH anst 06y4eHust CTyLEeHTOB 3N1EKTPOTEXHUYECKMX,
TEXHONOrMYECKNX N MEXaHNYECKMX CneumnanbHOCTEeN HedPTSHOM NPOMbIWNEeHHOCTH. B
4acTHOCTM, ANs NpoBeaeHns nabopaTopHbIX PaboT No MeXANCUUMINHAPHBIM KypcaMm
«ABTOMATU3aLMSA CUCTEM BOLOCHAOXEHNS», «ABTOMATN3ALMS TUMNOBLIX TEXHONOMMYECKNX
npoueccos», «MexaHuka Xuakoctu n rasa», «ImHammyeckme Hacocol», «HacocHoe
obopynoBaHue» «ANeKTPONPUBOL 1 UCNONHUTENbHBIE YCTPONCTBA>.

MmopaBnuyeckas yacTb NabopaTopHOro Kommnekca:

Pama HacocHol ctaHuum A.6. yctaHoBneHa Ha onopax. Ha pame n.6. yctaHoBneHbl asa 6aka
nns Boabl, eMkocTbio 60 11 100 n. B HUXHEN YacTu paMHOM KOHCTPYKLUM HAX0ANTCS NOAO0H,
Ha KOTOPOM CMOHTMPOBAaHbI ABA HACOCHbIX arperara.

HacocHble arperatbl COCTOAT U3 KOHCOJIbHbIX Ll,eHTpO6e)KHbIX HaCcOCOB U aneKTpo,ueraTeneVl.

B cxeme umeetcs: TpW 3a4BNXKN C 3NEeKTpoynpaBneHneMm. Ha3HayeHneM aTux 3aaBmxek
SABNSETCA ynpaBneHne noToKkoM XnoKoCcTu npn nopadye ee B EMKOCTb U yrnpaBneHne ypoBHEM
XKNAOKOCTW.

Hacocbl npnBoasTcs B AECTBNE aCUHXPOHHBIMM dnekTpoaBuratensmu. B kavectse
PErynmpyowWwmnx 3aBNUXeEK NPUMEHEHbI KNIMHOBbIE (U OMUCKOBbIE) 3aABMXKN C
BO3BPATHO-NOCTyNaTebHbIM NEPEMELLEHMNEM 3a0BUXKMN. B KayecTBe 3aaBMXKeK,
obecneynBaloWmx COCTOSHNE OTKPbITO/3aKPbITO MPUMEHEHbI WaPOoBble KPaHbl MOBOPOTHOMO
LENCTBUS.

AnekTpuuyeckas yacTb nabopaTtopHOro Komrnaekca:
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AnekTpuyeckas cxema nabopaTopHOro KoMnnekca BKao4YaeT:

- BbIK/OYaATENN C ANCTAHLUMOHHbIM/2aBTOMATUYECKM YNPaBIEHNEM;

- KOHTponnepsbl, obecneynsaowme N3MepeHme N NHONKaUmo AeNCTBYOWMNX 3HAYEHWIA
TOKa, HanpsaXxeHus, cosll, akTUBHOW 1 peakTUBHOW MOLWHOCTKN, KOO PULIMEHTOB
rapMOHMYECKNX COCTABMSAOWMX TOKA U HANPAXEHNS, NnokasaTtenen ka4yectaa
9NeKTPO3HepPruu;

- KOHTpOnnepsbl, obecneynsaowme N3MepeHme n NHOMKaLmMo CKOPOCTN BpalleHNS
nsurartenenm;

- ONCTAHUMOHHYIO MHOMKALUMIO OABNEHWA, paCX040B, YPOBHA U CKOPOCTEN ABUratenen;

- AUCTaHUMOHHOE yrpaBneHvne npeobpasoBaTensiMyi 4acToThl, 3aABUXKAMUN 1 KNnanaHamu;

- oTobpaxxeHne MHeMocxeMbl NabopaTopHO YCTaHOBKMN Ha 3KpaHe MoOHMTOopa
NepCoHanbHOro KOMMbOTepa;

- oTobBpaxkeHne TeKyLero COCTOSHNS 3NEKTPOMEXAHNYECKMX YCTPOWNCTB;

- ocumMnnorpagoupoBaHne 1 PerncTpaLmnio OUCKPETHbIX U 9KBUBANEHTOBbLIX CUrHAMOB.

Cuctema aBTOMaTU3aLmm na60paTopHoro KOoMMnJjieKkca:

Cuctema aBTOMaTM3aummM HaCOCHON CTaHUMK npeacTasnsieT coboit MacTep-KOHTPONNep ¢
6a30BbIM HABOPOM BXO40B/BbIXOA0B, OCHOBHOM 3a4ayeit KOTOporo sSBnsetcs otpaborka
3apaHee 3anucaHHOW B HEro ynpasnsoLwwer NporpamMmbl, C CACTEMON pacnpeneneHHoro
BBOAA/BbIBOAA, 0becneynsatowein cbop n 06paboTky nHopMaumnm ¢ 3KBUBANEHTOBbIX
NaTyMKOoB OasnieHus (3 WTyku), pacxogoMepoB (3 WTYKK), pacrnofioXEHHbIX B pa3NyHbIX
TOYKaxX CUCTEMbI TPYOONPOBOAOB HACOCHON CTAHLMN 1 9KBMBANIEHTOBOrO AATHYMKa YPOBHSI.
Kpome Toro, pacnpeneneHHasi cuctemMa BBoaa/BbiBoaa obecrneymsaeT ynpasieHne
npeobpa3oBatensmMy 4acToTbl, HAXOASWNMUCS B 3NEKTPUYECKON YacTn nabopaTopHON
yCTaHOBKU, 1 obecneynBaoWwmmMm NU3MEHEHNe YacToThbl BpalleHusl, a, CneaoBaTebHo, 1
NPON3BOAMNTENBHOCTM HACOCOB HACOCHOW CTaHLMN, OTCEYHbIM 3/IEKTPOMArHUTHbLIM KianaHom,
HaxoAsWMMCS Ha BbIXO[e HUXHero 6aka, 1 ynpaBnsieMoi SKBUBaNEHTOBbIM CUFHANOM
9NeKTPO3aaBMXKOW, PacrnonoXeHHOM Ha Bxoae BepxHero baka.

LN BM3yanuaaumm n ynpaeneHns TEXHONOMMYEeCKM NPoLLeccoM, Bbibopa pexuma paboTsl 1
OPYrux goyHKLMIA B CUCTEME aBTOMAaTM3aUuy HACOCHOM CTaHUMM YyCTaHOB/IeHa NaHe b
onepartopa. Ha Heit oTobpaxaeTcs Bcs mocTynarowas ¢ AaT4YMKOB OABNIEHUS 1 PACXOLOMEPOB
MHCPOPMALIMS, a TaKXe NHOPOPMALIMS O COCTOSIHM OATUYMKOB YPOBHS, KOMMY TaLVIOHHbIX
3N1eMEHTOB (OTCEYHOro KNanaHa u aneKTpo3aaBuXxKn), HacocoB 1 npeobpasosartenei
4acTOTbl.
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Kpome Toro, onsi nporpaMMmnpoBaHusi MpoMbIlWIEHHOrO KOHTPONNIepa, NaHenm oneparopa,
KOHPUIrypupoBaHns pacnpeneneHHon CMCTeMbl aBToMaTU3auUmm, a TakXxe BU3yannsaumm un
yrnpaB/ieHWsi TEXHONOTrMYECKMM NMPOLLECCOM HACOCHOM CTaHUMK 1 cOOPOM 1 aHaNU30M
pasnnyHo nHdopMaLMn, NOCTynarowel ¢ HACOCHOW CTaHUUK, B CUCTEMe aBToMaTn3aumm
NpeLyCcMOTPEHO aBTOMATU3UPOBaHHOE paboyee MecTo, NpeacTasnsioluee coboim
nepcoHanbHbli komnbtoTep co SCADA-cucTeMol 1 BCeM HEO6X0AMMbIM NPeayCTaHOBNIEHHbIM
NpOrpaMMHbIM 06ecrneyeHneM.

CocrasB:

1)  HacocHag cTaHums B cocTaBe:

- AaCWHXPOHHbIV anekTpoasurartenb — 2 Wr.

- Hacoc LUeHTPOobeXHbIn — 2 wT.

- JaTyvkun gaBneHns — 3 wWr.

- n3MepuTenb-npeobpasoBaTtenb AN 4ATYMKOB AABNEHUS — 3 WT.
- pacxomomep — 3 wr.

- KnanaH anekTPOoMarHUTHbIA — 3 LWT.

- BEHTW/b Perynmpyowmnin c anekTpoynpasneHmem — 1 wr.
- 3a0BWXKW KIMHOBbIE — 3 WWT.

- KpaH waposbii — 3 wWT.

- KnanaH obpaTHbIi — 1 wrT.

- 6ak BOASHON — 2 WrT.

- DAT4YMK YPOBHS OUCKPETHbIA — 2 WWT.

- U3MepuTenb ypPoBHSA — 1 wWT.

2) SﬂeKTpOI'II/ITaHVIe n pacnpenernieHHas cucteMa aBtomMatmn3aunm B CoOCTaBe:

- TpexdpasHbli aBTOMATUYECKUIA BbIKTo4aTenb — 1 wWrT.

- ONoK BPEMS-TOKOBOI 3awwnThl — 1 WT.

- npeobpaszosatenb yactotel OMRON mnu akBuBaneHT — 2 wr.
- BbIK/OYaATENN C ANCTAHLMOHHbIM YpaBieHnem — 2 WrT.

- KOHTpONnep N3MepuTenbHbIn — 2 WT.

- TepMuHanbl yganeHHoro sBoaa/sbisoga — 2 Wr.

- MporpamMmMmupyemblin KOHTponnep — 1 wr.

- nynbT oneparopa — 1 wr.
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3)  AsTomaTuanpoBaHHOe paboyee MECTO CMCTEM aBTOMATMU3aUUN TEXHONOMMYECKOrO
npouecca — 1 wr.

4)  TMporpaMmHoe obecreyeHne nabopaTopHOro KOMMIEKca B COCTaBe:

- nporpaMmHoe obecrnevyeHne npeobpasoBaTens 4acToTbl - 2 WT.

- nporpammHoe obecneyeHme ACYTI — 1 wr.

5) KomnnekT coeanHnTENbHbIX npoeoaoB — 1 wr.

6) TexHunyeckoe onncaHne

7)  MeTtoauyeckue ykasaHus no nposeaeHmio nabopaTopHbix paboT.

8) PykoBoaCTBO Nno akcnnyaTaumm nabopaTopHOro KoMnnekca, nacnopT.

OCHOBHble TeXHU4Yeckue XapakTepucTtukKun:

- HanpsxeHue nutaHug, B - 3x380;
- noTpebnsiemas MOWHOCTb, He bonee, kBT - 3,0;
- owanasoH pabouunx Temnepatyp, °C 10...35

rabaputHble pa3mepbl, He 6onee, MM:
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- onunHa — 3500;
- rnybuHa — 1000;
- BbicoTa — 2000.

Na6opaTtopHblie paboTbl MO AUCLUNINHE «DNEeMeHTbl CUCTEM aBTOMaTU3aLUMN»:

1. VIdyyeHune npmHuMna OeNCTBMS U TEXHUYECKMX XapakTePUCTUK 0AaTUYNKOB AABEHNS,
pacxona n ypoBHS.

2. VI3ayyeHune npuHumMna OEencTBUA U TEXHNYECKUX XapaKTEPUCTUK UCMOMHUTENbHbIX
YCTPOWCTB: 3NeKTPO3aaABMNXEK, PETYNNPYIOWMX N OTCEYHbIX KnanaHoB.

3. VI3yyeHune TexHn4eckux xapakTepuctk u NporpaMMmpoBaHne napameTpos
3NEeKTPOMEXaHNYECKON CUCTEMbI: aCUHXPOHHbIA ABUraTesNb, Hacoc, NpeobpasoBaTenb
4acToThl.

4. VI3yyeHue ynpasnsatouero yCTponcTea CUCTEMbI aBTOMaTM3auumn (MporpammmpyemMoro
KoHTponnepa CJ1).

5. VIayyeHune apxntekTypbl pacnpeneneHHon CUCTEMbl aBToMaTu3aunn.

6. VI3yyeHune nporpamMMHOro obecrneyeHms CUCTEMbl aBTOMaTM3aLMN.

7. W3y4yeHune nporpammHoro obecneyeHms SCADA-cuctembl.

NabopatopHble paboTbl MO AucLUUNIMHaM «ABTOMaTU3aLMsA CUCTEM BOAOCHabXeHus» Ul
«ABTOMaTu3aLus TEXHOIOrMYEeCKMUX NPOLLeCCOB U KOMIMJIEKCOB» :

1. V3yyeHune 3aMKHYTOIM CMCTEMbI NOAOEepXaHMa pacxona: 3ajaHve BeMyYnHbl pacxona B
paccMmaTtpuBaemoin cucteme. BeeneHve BO3MyLWEHU B BUOE 3aKPbITUS/OTKPbITUS 3a0BUXEK.
3yyeHune npouecca yBenmyeHnsi/yMeHblleHns pacxoia 00 BOCCTaHOBIEHMS NPEeXHEero
YPOBHS;

2. 3y4yeHune 3aMKHYTOIN CUCTEMbI perynnpoBaHns pacxoga npyv U3sMeHeHnn 3akoHa
ynpasneHus. [ponopumoHanbHoe, NPonopLMOHasbHO-UHTErpanbHoe n
NponopLUMoHanbHO-UHTErpanbHO-And epeHLmanbHbie 3aK0oHbl YyNpasBieHns;

3. VI3yyeHune 3aMKHYTON cuCTeMbl nogaepXaHusa nasneHns. BeeneHvne Bo3mylleHnin B Buae
3aKpbITUA/OTKPbLITUSA 3a4BMXeK. VIdyyeHne npouecca yBennyeHns/yMeHbweHns nasneHns oo
BOCCTaHOBJIEHNS MPEXHEro YPOBHS;

4. 3y4yeHune 3aMKHYTOWN CUCTEMbI perynnpoBaHns 0asneHns npu n3MeHeHumn 3akoHa
ynpasneHus. [ponopumoHanbHoe, NPonopLMOHasbHO-UHTerpanbHoe n
NponopunoHanbHO-HTErpanbHO-AMdepeHLmanbHOro 3akoHbl perynnmposaHns 0aseHns BO
BpeMeHu. N3yyeHne npouecca paboTbl CUCTEMbI CNIEXEHUS 32 UBMEHEHVEM U YNPaBNEHUS
NaBneHnem.

5. N3yyeHune 3aMKHYTON CUCTEMbI PErYNINPOBAHNS YPOBHS. 3a4aHne BENNYNHBbI YPOBHS B
paccmatpusaemon cucteme. BeeneHve BO3MylEeHNA B BUOE 3aKPbITUS/OTKPbITUSA 3a0BUXEK.
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N3yyeHune npouecca yBenmyeHns/yMeHbleHNsl YPOBHS [0 BOCCTAHOB/EHWS 33 4aHHOr0
YPOBHS.

NabopatopHblie paboTbl No aucuunnmHe «HacocHoe o6opypnoBaHue»:

1. OnpeneneHne HaNoOPHbIX XapakTEPUCTMK Hacoca Npu He3aBMCUMOA paboTbl KaX40ro u3
HacOCOB Ha CBO TpybonpoBoA;;

2. ViccnepoBaHuve xapakTepucTrk TpybonpoBOAOB C MECTHLIMY CONMPOTUBNEHMSIMA B BULE
3a4BUXEK.

3. ViccnepoBaHuve xapakTepucTK HACOCOB NPW KX NOCNeaoBaTENbHOM COEANHEHWMN.

4. ViccnepoBaHue XxapakTepUCTMK HACOCOB NPW MX NapanfienbHOM COeaUHEHNN.

Na6opaTtopHble paboTbl MO AUCLMNIIMHAM, CBSiI3aHHbIM C TEXHONOrMen nepekayku Boabl:

1. BbiBon TpybonpoBoAa Ha pexwum npu nocnenoBaTenbHOM 3amnycke HacoCOB C
KOHTPOJIEM 3HAYEHWNI pacxona XUIOKOCTU 1N AaBNEHNS B KOHTPO/bHbBIX TOYKAX Npu 3a0aHHbIX
3aKoHax M3MEHEeHUs 4acToTbl BpalleHUsa Asuratenei, nogayvm n gaBneHns;

2. BbiBog TpybonpoBoLa Ha peXUM Npu 0OHOBPEMEHHOM 3anycke S[1 ¢ aBTOMaTUYECKUM
yrnpas/ieHMEM KaX ObIM U3 HUX C NMOMOLLbIO YACTOTHOro perynatopa ons nogaepxadus (He
NpeBblWeHns) AaBNeHns 1 Nofayu;

3. ObecneyeHne 3aaHHON NPON3BOANTENBHOCTU MPU 3aaHHbIX OrPaHNYEHUSIX LaBNEHNS
B XapakTepHbIX To4kax Tpybonposoaa. BnvsHve Bo3mywatowmx Bo34eACTBUNA
(oTKpbITUE/3aKpbITNE 3anBUXeK). KoppekTupoBka noaaym CHUXeEHNEM 4acTOTbl BpaleHus
Bana Hacoca. KoppekTuposka nonayu yBenmyeHmeM 4actoThbl BpaleHms Bana Hacoca.

NabopatopHble paboTbl MO AUCLUNNNHE «DNEKTPONPUBOL U UCTIONTHUTENbHbIE
yCTpOMUCTBa»:

1. VIdyyeHune npuHuUMna OEeNCTBUA U TEXHNYECKUX XapaKTEePUCTUK OaT4MKOB
MCNOMHUTENbHbIX YCTPONCTB CUCTEMbI aBTOMATM3aUMW: 0ATHMKW OaBNEHNS, pacxona u
YPOBHS, 9NeKTPO3aaBNXKWN, PEFYNNPYIOWMX N OTCEYHbIX KnanaHsbl.

2. N3yyeHune npeobpasosartens yactoTel Omron F7.

3. PasomkHyTasa cuctema MNY-AL.

4. PasomkHyTasa cuctema MN4Y-AL.
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