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4 CollepikaHne pacueTHo-NosCHHTENBHON 3anncKn (NepedeHn nonesanmuy
pazpaboTke BOTIPOCOE)

AHHOTALHA

Ornasinenye

Brejenne

| CpaBienue oTEHECTBEHHBIX N IePE10BLIX 3apyOesHbIX TeXHOI0IHIL i peLeHHii.
BriBo/b.

2 Texunueckne TpebOBaHUA K CHCTEME ABTOMATHIALMH. BRIBOALL

3 Obunie che/lenus 0 TEXHOIOTHYECKOM NPOLIECCe B 3a1aue aBToMal H3AlIHH HACOC-
HOH VeTaHosKkH. Hatnauenue u suapl nacocusix ctannnii. HacocHne veTanoBrH. Pery-
JNUPOBAHUE PEAKHMOB pabOTEI HACOCHBIX YCTAHOROK. BuIBOILL.

4 AHATHTHYECKHH 00300 METOA0B VIPARICHHS HACOCHBIMH YCTAHORKAMIL Pervin-
poBka nojatH Hacocos, Bribop nprHateix noxasateneii kauectea, O60CHOBAHHE Bil-
Dopa  cHCTeMBI peryIHpoBaiHa npusoaa no cxeme [[U-AJ] Briposm.

5 Onpefenenye 0CHOBHEIX MIEMEHTOR MeKTponpHBoa. Pacuer MoluHoCTH o BLIDOP
VIEKTPOABKIATEIN HACOCHOH YeTaHOBKH, Bribop npeobpazosarenshoro yerpoiicTea.
Bribop natunka nasienns. Pacuer n eiGop kabens nutanuna. Bribop annaparos sanm-
Tol. Buibop ynpasastomero yverpoiicrea. Brisojis,

6 Cunres cucTemsl yiipanienns. Paipabotka cTpykTvpHO cxemMul. Pacuer IapaMeT-
poB nepeaaTouHoi Gyikuun o0bekTa yupasnenua, CHHTES KOHTYPA PeryiHpoBans
nAasiennd. Buieoasr,

T Meeaenosanme aunamnkn CAY Hacocnoii veranoekn. Coctasienue moaeny CAY
HACOCHOH YCTAHOBKH. AHATHI JIHHAMMYECKHX peskiMoB 0e3 yueTa orpaHiyenuii. Ana-
JHE JHHAMHYECKHX PERHMOB ¢ yHETOM Orpadiuednil. Buisosl.

8 lexHHyeckas peandianna cucTeMpl yupasienus. Onmicanme obopyoBaHua HACOC-
HOH cTanlHd, Onncanue pesymMa sHeprocOeperamnmero viipasienns. Onucanme
seTpoennoro LM -peryasropa. Onucanne HenoibsyeMbix BXOM0B 0 BHIX0A0B. Boiso-
Il

9 TexHHEO-3KOHOMHYECKHE pacyeThl. TexXHHEO-1KOHOMHYEC KOS CPABHEHHE BapHaH-
TOB MPOEKTHBIX petltenni. | lpupenetne cpasnuBaeMEIX BAPHAHTOBR K COMOCTABH T h-
HOMY BHAY. Pacuersl KanumaneHeIX 3aTpaT 10 cpaBHHBACMLIM BapHaHTanM. Pacuersl
CAHCIOLHBIX IKCIYATAUHOHHBIX 3aTPaT 110 CPABHHBaeMBIM BapuanTam. Pacuers: npu-
BEACHHBIX 32TPaT H BBIOOP ONTHMLIBHOTO BAPHAHTA. DKOHOMEHA YIekTposHeprin, Pac-
4EThI IKOHOMHYECKOIo 3hterTa, BRIBO/ L.

[0 besonaciocth su3neges el bHOCTH, 301848 B o01acTi oxpankl Tpya. OlacHsie
H BPEIHBIE HPOHIBOACTBEHHBIE PAKTOPLI HA HacocHOi cranuun. Tpebopanna Gezonac-
HOCTH TTPH IKCIITYATALMH M PEMOHTE HACOCHOH cranuun. Obeciedenie nowapHoii
DesonacnocTi. Mepel o ofecnevennio ek Tpobe1onacHocTH MIEKTPoOBOPY TI0RAHNS
B YCIOBHAX NOBBIUCHHON BIAKHOCTH, BLIBOIkL.
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5.1 CHeTeMa BOAOCHADHKEHHA ¢ HACOCHBIMH CTAHLMHAMH PASIHH HOD HadSHA-

venud, | lnakar 1.0
5.2 Cranupd DoJKauky BoJsl EHI0r0 Kosmiekea. | Inakar 1.0 1
5.3 Cucrema ynpasneuus vacocuoi cradiad. [naxart 1.0

5.4 Cucrema aBTOMATHIANNY HACOCHOH yeTanopki, Cxema xoMOMHUpOBaH-
Had (PYHKIHOHAIEHAA 0,51

5.5 CHCTeMa aBTOMATHIAIHH HACOCHOH yeTaHoBKH, CXema alekTpuyeckas

COSANHEHHI 1,0 xn
5.6 Cuerema vopasneHust HacocoM. UxemMa MIeKTpHYeCKas NPHHIHNHABHAA 1.0
3.7 Hepexonnwie nponeccest 8 CAY., Ilnakar 1,0 n
5.8 Cucrema amekrpocHalGEeHHd HACOCHON cTaHUMK oiHoHHe iHag, (xemMa

MICKTPHHIECKAA NMPHHITHITHIBHRH 0.5 n

Beero 7 nuctor
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| Haumenosanne sranos
BEITYCKHON KBANMpHKaunonHoii
patoTsl

(poK BENOIHEHNS
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s
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AHHOTAILLHA

Hepebrun AB. ARTOMaTH3ALUNA HACOCHOH YCTaHOBKH
CTAHLHH [OIKAYKH BOJRI KMIOMO KOMIUIeKca, — YCTb-
Karas: IOYpl'Y, ¢gunnan OVpl'Y B r. Yere-Katase, 20106,
96 ¢., 44 pan, bubnuorpadus nuTepatypel — 18 Haum. O
nueros ueptesed . Al w2 nuera — . A2

B suinyckuoil kanudukanmonsoii padore paipadorada cHCTeMa aBTOMATH3AIHH
HACOCHOH YCTAHOBKH CTAMIIHA NOJKAYKH BOIb] JKHIIOTO KOMITIEKCa.

Jajlava JaHHOH cHoTeMbl YHpasieHus — [Io/1epiKaHie NOCTOAHHOO 3a0aHHOI
HaNopa B BOACHPOBOAHON MarHcTpUIH HHIOID KoMmIUlekca, obecnevenne orpaboTiu
CYTOHHOH aMarpaMmsl  Hanopos, ofecnedenue sHeprocOeperaoero ynpaeicHHs
Hanopos,  oDecrnedente  3alldThl 0T  TPEBBILEHHE M 3AHHAEHHA  OaBlIeHHA B
BOJOTTPOBOTHOH CeTH.

B COOTBETCTEHM € HCXOJHBIMH JIAHHBIMH  [poM3BeieH BmOOp ABdratens M
MpendpaloBaTelbHOTO VCTPRORCTRA, PACCUHTAHA CHCTEMA ICKTPOCHAMEEHH HACOCHOI
CTAHIMK, Pa3paloTana CIPYKTYPHAs CXEMa CHCTEMBL  YIPABICHHA, OUpeleieHbl
napaMeTpnl  AMHaMHbeckux  seenbe.  Cunteswposan  [TW)l-perynstop Hanopa.
Hecnenopanne AHHAMHYECKNX PEKHMOE CHCTEMBL YITPABIEHHA BBITIOIHEHO C MTOMOLULIBI |
vogennposanns wa JBM. llposenen  skoHoMuvecKHH  aHanu3  QpeKTHBHOCTH
BHEAPEHUSA HACTOTHOTO MPHBOIA HACOCHOH YCTAHOBKH H paspadoTaHl MEPONPHATHA 110
oberneueH o YCAOBMI TPYAE HA HacoCHOH CTAHIMM,
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Okono 60 % sartpar MIEKTPOIHEPIrHH B NPOMBILICHHOCTH M KOMMYHAILHOM
xosafictee (OKKX) npuxoaures va aomo anexrpoasuratenci. Tlpu srom Oonbiuas
YACTE FTOCO IHEPTOTIOTPEOICHHA NMTPHXOANTCH HA NPHBOHBIE CHCTEMBl BEHTHIATOPOB,
KOMIIPECCOPOB, HACOCOB W APYTHX YCTAHOBOK C HAKITHYECKHM PEKHMOM HATPY 3KH

BEICTPRIH POCT UEH Ha JHEPTOHOCHTENN M PECYPCL [IPHBE/ K TOMY, 4T0 005 3aTpal
HA HUX B CYMMAPHLIX Pacxo/iaX Ha TPOHIBOACTBO CTana HecopasMepno Doiblion. B
PESYILTATE TEPE MHOTHMH NPOMBIUJICHHEIMA TPESAIPHATHAME W [PEANPHATHAMH
KX octpo setana 3aia4a YMEHBIIEHHA DHEPrO- M PECYPCOSMKOCTH BhINYCKAeMOT
NPOAYKITH | OYCIYT, T.€. 33/1a4a aHeprocOepeikeHis. AHAANT PACKOld IHEPIOPECYPCos
H3 MHOTHX NPEAIPHATHAX NOKAIBIEAET, 4TO PEIICHHE FTOH  3a1a4m  HMeeT IBa
HANIPARICHAA —  OPraHM3alHOHHO-TEXHHUECKHE  MEPONPHATHA, HAllPaBIeHHbIC HA
MCEIROHeHHe  DecnolesHore PacxoloBaHud  IHEPropecypcos, W BHEAPEHHE
HeproapQEeKTHEHEIX  TexHOnorWiE 1 sueprocheperaomlers odOPYI0BAHHA,
HOSBOJIAIO LMY BLINMOAHHTE TOT e 00beM padoT DM MEHLIINY 3aTPaTax IHepriy,

INCKTPONPHBOA, ARIASTCH IHEPrOCHIOBOI OCHOBOH COBPEMEHHOTD MPORIBOACTRE W
B CBOWY  OUEPEb, CPeAH  NPOMBILVICHHBIX  MIEKTPONPHBOJIOE  OpeodIaian
AEKTPONPHEOE] ¢ ACHHXPOHHBIMH KOPOTKOIAMEHY THIMH JABHTATETIAMH,
norpetiAmne a0 0% YHEPITHH |m|pfﬁjlﬂu_xmﬁ WEKTPONPUBCEONM.  3TH
WIEKTPONPHBOIR DIAroJaps CBoeH MpocToTe H OTHOCHTEIBHO HERBICOKOH CTOHMOCTH,
HALUIH IUHPOKOE [IPHMEHEHHE B PaiiidHplXx  MexaHnivax. OODneHssecTibl 0o WX
HEMOCTATKH — TAKEIBIH MYCK TIPH NPAMOM TOJKIONEHHH K CeTH, CONPOBOHIAIOITHACH
{}—? }{|_'_'ll|,']'|:[]_|.|_:'ﬂ.1_[] rokaMi, M, Kak ClOeacTeHE, HERBEICOKAH 3HC[]:]:\':1'['[111|-H?HHHH HANCHHOCTh,
TPYJIHOCTE PEryIHPOBAHHUA CKOPOCTH,

XapakTepHbiM  OPHMEPOM  HCIOTB30BAHNS ACHHXPOHHBIX JABUraTeNeil ABIAWOTCH

HACOCHBIE CTAHIMH  XOJOQHOD M FOPHYEro  BOAOCHADKEHWH, KaHalWzalHOHHBIC
HACOCHBIE CTAHLMH M CHCTEMB! OTOILIEHHH. JTOT THIL MEXAHWIMOB NOTREDNAeT He
meree 20-25% seel seipabarbiBaeMoll 2AeKTpoIHEPTHH.

PaceMaTpHBas oTpac/ih KOMMYHAIBHOTO BOJOCHAOMEHHA, MOMKHO OTMETHThH, HTO
pewmtbHo noTpebaseMblil YPoBeHs MNEKTPOIHEPIHA 1Ak oT Aoctatounoro, Poct 1eH
Ha  WIEKTPOIHEPTHIO JACTABIAET 3a/¥yMATbCA O PeibHO JIOCTATOMHOM  yPOBHE
norTpeteud NocIenel MeKTPOIBITATEIAMH HACOCHBIX YETAHOBOK,

JaBRINICHHLIT  YPOBEHEL NOTPeOdNeHMA  JACKTPOIHEPIHH  ABISCTCH  COCACTBHEM
H3koro KET HAacoCHBIX YCTAHOBOK W CHCTEM BOIOCHADKEHHA B 1I&/10M,

B nogasasiomes DONLUIHHCTEE CHYHACE JIEKTPONPHBO/IE YKA3AHHBIX MEXAHHIMOB
ABIAIOTCA HEPErVIHPYEMBIMH, UTO HE TOIBONRET 00eCEuHTL PEKHM PAHOHAIBHOTO
WHEPTONOTPEDISHHA H PACcxOoia MPH WIMEHEHHH TeXHOIOIHYeCKHX norpednocTeid s
HTHPOKHX Npeaenax. Buldpannbie, HeXoasm W3 MaKCHMUILHOH MPOH3BOAHTCALHOCTH, 3TH
AMEXAHHIMEL FHAYHUTEABH VIO HACTh BPEMeHH PabOTAYT C MEHBLLIEH
NPOHIBOAHTEIEHOCTERY, HTO ONPeIgiIacTed  HiIMCHCHHEM MOTPEeOHOCTH B pasHble
MePHOEL BPEMEHH.

C  BHEIpEHHEM B IPOHIBOJCTEO  ABTOMATHUCCKOH  CHCTEMBI  YHPaB/leHH
TEXHOIOIMYECKHMH NPONECCAMi KaMecTREHHO MeHseTcH (opMa # XapaxTep Tpyaa,

iy
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HOBLINACTEA OE30NACHOCTh, KBAIM(HEKAINA W VPOBEHb 3HAHHI pabouMX, CTHpacTes
FPatb MY (PHIHYECKHM H YMCTBEHHBIM TRYA0M.
lenwio  3Tol  BRINVCKHOH  paDoThl  ABIRETCH  paspabOTKE WIEKTPONPHBOIR
UEHTPODEAHOTD  HACOCA C  HCHOAL30OBAHHEM  COBPEMEHHON  JaeMeHTHOH  0a3bl,
00ECNe HBAIONIETD BBITTONTHEHHE CIeIVIOMIMX TpeDoBaHHH:
= AKOHOMMA MICKTPOIHEPTHH,
— BOIMOAHOCTEH MMOKOI HACTPOITKH TPHBOJA NPH MEHAWOMINXCH pewuMax padoTsl.
Jlns petenus 9106 3a1aun TpedyeTes.
|} OIHAKOMMTCH € MPOIECCOM H TEXHOIOMHEN NOAA4H BOILL,
2} NpoBECTH  AHATHTHHECKHI 0030p TEeXHHYECKOH JNUTEpaTvpul 1o AanHoH
npobieMaTHre;
3) aath  TEXHMKO-3KOHOMHYEeCKOE  O0OCHOBAHHE  BRIOPAHHOIO  IPHHILMIL
YIIPABICHW
4) OCYILIECTBHTL  BLIGOP  WIEMEHTOB  WISKTPOIIPHBOAL,  O0LCIIEUHBAIOIIHX
paboTOCNOCOOHOCTE CHETEMBI;
5) paspadorars  QYHKUHOHATBHBIE  CXEMBl  CHCTEMBI  ABTOMATHYCCKOTO
YIPABIEHMA;
()} NIPOBECTH MATEMATHHECKDE ONHCAHHE ODBEKTA B CHCTEMB! YTIPARICHHA,
7} OCYIIECTBHTE MOJSTHPOBAHME M MCCIEIOBAHME CTATHEM W AMHAMHEH CAY

Ha IBM.

Hwem

140400.2016.340.000 113




S enier o chap

N diphy

Fiww

b

PR, RIARA

R

G AE DG

M gy

g

| CPABHEHHME OTEHECTBEHHBIX MW TIEPEJOBBIX 3APYBEXHBIX
TEXHOIOIMA M PEILEHHH

1.1 Tlpecbpazosatens uactorsl Becrep { Poceus)

I [peobpazosatens vactornt (114) Becnep cepum EI-7011 — obienpoMbiirienysii
NpeodpasoBaTenh CKANAPHOTO THIIA. I lpeanasznayen IS VIIPABISHHA
OO IPOMBIIIEHHBIMH MEXAHHIMaMM, He TPeOYHOLLHMHE CHEHHATRHOIO
PEryaHpoBatua (110 TOYHOCTH, CKOPOCTH H T.1.) H XapakTepHIVIOUIMMHACH, B OCHOBHOM,
MOCTOAHHBIMH - JUTHTEIBHBIMH - CKOPOCTAMH, HE [IPEBLILIMOUIMMHE  MAKCHMAILHOH
CROPOCTH, COOTBETCTRYIOWEeR odiuenpoMellLIeHHol yacToTe 50 ['n (pueyrok 1.1)

m

Pucynok 1.1 - 114 Becnep

[HHpoko HCNone3yTes B TEXHONOTHYECKOM O0OpYI0BAHHM, ¢ NPHMEHAETCH
VOPABIACMBIT WICKTPOIPHBEOIL: CMECHTEAX, JI03ATORAX, TPOHIBOJICTBCHHEIX JTHHHAX,
CHCTEMAX BOJOCHADMEHHS, BEHTHIALAY, JBIMOCOCAX, ITOIBEMHO-TPAHCHOPTHOM H T.I1.
ODOPY/IOBAHHH.

Texnuueckse BOIMOKHOCTH: THana3oH MoHocTed 0,75 — 315 kBr; noadas zaimra
nedravean;  serpoendelid  [M/I-peryasitop,  yinpasieHwe 1o BOIBT-HACTOTHOM
xapaktepuctire U/F: anaioroseie W UHQpOBBIEe BXOIB/BLIXO/B 1S PEryIHPOBAHKA H
JAHCTAHIHOHHOIQ  YIPABIEHHA:  BOIMOWHOCThL  JAHCTAHUHOHHOIO — VIIPABIEHHA M
MOHHTOPHHTA Mo RS-232/R5-485 (npotokon MODBUS): nuranue 380 B, 50 I

Texunueckas xapaktepueruka npeobpazosatels yactoThl Becnep npeacrasiena B
Tabanue 1.1

Jlucm
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[Tapamerp
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xTi’"ﬁLH?‘rl-ﬁL[bll-j-"{ Bl MODIHOCT B
{MOIHOCTE NPHMEHASMOTO

Brixonveie
xu[‘m KTCPHCTHKH

| H-.,hlpﬂ nerraress), kB
Tlonnasg MouHocTh il [, kKBA

|_|£‘r‘.1IIF_’I:'LII=HhIH BLIXOMHOW TOK., A

MakcHMaIbHOE BRIXOIHOE
HanpsaKeHHe

HomunansHas HhBIXOOHAH LI.]li.Ti‘.l]f_l

Hﬂ"ﬂllild IEHOC BXOJIHOC HANPHRHCHEC

IPAKTEPHCTHEH LEnH YOPapIcHHH

-
4

X

| HCTOYMHHED MTHTAHKA

MeTol yipasieHus

| :I]L'.llli-.i.'ﬂﬂ[ NVIIPABICHHA MO HAcToTe

TOoUHOCTE YACTOTHBIX PERHMOB

Paspewaioman cnocofHocTh
[0 HACTOTE

Paszpetuenne no BRIXOAHOT
yacTore

3anac no neperpyike

AHATOMOBRIA BXOA

| 331aHHA YaCTO TR
 Bpems pasrona’ropmomenus

Topmossiumil kpyTAIHA MOMEHT

HHCI0 BOIMOWHELY COOTHOLICHHIA

Lt

' FHaueHMe

. 125H | 150H | 175H | 200H

93 110 132 160
125 | 150 | 175 200 |
195 | 224 | 270 02|
Tpexdaznoe © 380...460 B
(NPONOPLUHOHAILHO BXOJIHOMY
HANPAKREHHIO ) -

: Brnots go 400 [u
Tpexdazuoe 380...460 B, 30/60 I'n

fllH}'L‘iHl.—'l.’Jﬂhr;lﬁﬂ nJJipulJm-
| HMIY/IBCHAA MOAYIALNS
co1 0,1 10 400 ' o |
Lndposas kosmanna: 0.01% (or -
L 10°C s10 + 40°C)
Ananorosas komamza: + 0.1% (npu
|25°C £ 10°C) ]
YeTaHaBIHBASTCR YOTABKOH KOHCTAHTEI
B uMpposoil popme: 00 [n
Yeranasnusaercs B AHATOrOBOH
dopue: 0,1 T

H

0.1 T

[20% OT HOMHHAIBHOTIO Rh]-:{f}.'lHl'IFL‘.I.
| TOKQ B TeqeHHe | MHH

or 0 10 + 10 B {20 hUuJ or 4 no 20
MA (250 Om) .
ot 0,0 10 3600 ¢ .
[opsaka  20%  des mpumrmmm
PEIHCTOPA, C BHEUIHHM  TOPMO3HbLIM
pesnctoposm - 100 %

IsrHaanaTs RCTPOEHHRBIX
COOTHOITIEHHH LI/T, OJIHO -
nporpaMMupyemoe  0e31  OrpaHHYeHHS
o HANPHHCHHK, OTHO -

[IPOTPaMMHPYEMOC C OIPAHHYCHHACM N
| HATTPAARCHHED

el el Jidawind

Seicm
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1.2 lpeobpazosarens wactorsl Pycankom (Pocens)

[peodpasosatent vactotel Pycaakosm RI2Z0O0 npeanaznauen aam  VIPaBIeHWsA
IPEX(DAIHBIMH - ACHHXPOHHBIMH  SKTPOABUHIATENAMH KAk ODILeNPOMBILIIEHHOTO
- - . - - 4
NPHMEHeHHE, TAK U ¢ HACOCHO-BEHTHIATOPHOH HArpyIkoH (pucyhox 1.2).

Prcynor 1.2 —1TH Pycankom

[Ipeotpazosarens uactorel Pyveankom RIZ00 paspaGoran wa Oasze 32-bit DSP
npoleccopd v o0Ja1ACT IHHPOKHMH  BOIMOKHOCTAMH  YIIPABISHHA ACHHXPOHHBIMH
VIEKTPOABHIATENAME,  0DECIeYHBaeT  TOUHYI)  aBTOMATHHECKYIO  MOJCTPOIiKY
NApaMeTpoOB N0 BPAUIAIOILHICA MM HENOABMKHEIR JIBHTATENh, HMEET OTrpoMHOe
KOMHYECTBO  (yHKUMEL  ynpasiedns,  JOMYCKAET  VOPABICHHME  HECKOJBKHMH
yiekTpoasuratensiMi.  [peodpasosarenn 4acTorel 3Toll NHHEHKH MOHTHPYVIOTCA Ha
CTEHAX MOMELIEHNS, VOTAHABIMBAKOTCH HA TTOTY WAH WKapax (MOIYT YCTAHABIHBATRCS
HAKJOHHO OJIHH HAL APYTHM ), HMEIOT BOIMOKHOCTE (MIAHLIEBOTD MOHTARA,

lpumenenne: Hedrrenolnda W nedrenepepaboTka, TOPHOE Je00, TEKCTHIbHAA
NPOMBILIIEHHOCTE,  NPOH3IBOJCTEO  XMMHUECKOIO BONOKHA, CHCTEMBI  OTOTLICHHA,
BEHTHIALHA H KOHIHUMOHHPOBAHHE, HACOCH! W 1.

Kparkie Texndyeckde xapakrepuetiry (tabanna 1.2): Mownoets: 3E-380. 660 B
— 1,5...500 kB, vnpasnenue - crkanapnoe U/, Bexropuoe Oe3 naT4Mka CKOPOCTH;
cTeneHs samurel kopnyea 1P20; neperpyiousas cnocodbHocts g0 150% (1 muu);
BeIxOAHas vacrtora 0...400 ['u; 32-Ourosslit DSP npoueccop; scrpoennmii TTHJ]
PErYMATOR,  NOJACPHKKa  CUETHHKE  MMIYJIBCOB.  ARTOMATHYECKa#s  NoJCTpoiika
MapaMeTPOR MOJT BPALLAKKMIHHACA MK HENIOJIBHAHBIH AIEKTPOABHIATE L] BOIMOKHOCTE
vopasierus [TH B pexnme MHOrOCTYIEHYATOH CKOPOCTH (KouTposk 16 ckopocTeii ¢ 4
(PYIIEMH BPEMEHH )} TOMHOCTE OUIEpKaHNs CKopocTH Bpalnenua +0,2%; nepesanyck
JABHIATENS ¢ OTCHEHHBANHEM BpalleHus: seTpocHdblil DMO puastp knacca C3 (na4

STHent
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NMPOMBINYIEHHOCTH); BCTPOCHHBIH TOPMO3HOA NpepsBATENb:; BXOABI: ¥ JHCKPETHBIX
MHOTOQYHKIHOH@IBHEX, | BricokockopocTHoH HDI, 3 ananoroewmx; BeIXoabl: 2
peneHuBIX (C ODIHM KOHTAKTOM), 2 aHalorosbix, | JAUCKPETHBIH € OTKPBITLIM
KoanegTopoM, 1 seicokockopocTHoH  HIM):  Bce  BXoael/BRIXOAB  CBODOIHO
MPOIPAMMHPYEMBIE; MIHOBEHHOE BOCCTAHOBICHHE napaMeTpos nocie cbon; nHTepiheiic
R5-485. Modbus  RTU B Oazosol  komojextaum  (padora B pewMMe
Beayinit/Benomeii), Profibus DP {onuna); LCD (KK) Texcrosas nanens ynpagneHus
{onuma}); drannepsiit MonTa® (onums s [TY o1 1,5 10 30 kBr); ceéMHas KieMmHas
KOMOAKA; OXAEAISHHE: NPHHYAHTENBHOS BOYIYIIHOE ¢ BeHTHIATOpoM; Oonee 30
(hyHKUWI 3alUM TR 3NEKTPOJIRHTATENA.

~Tabnwuua 1.2 — Jlwanazon moumoctr [TH RI200 na nanpsxenune 380 B

[locTOAHNBIH MOMEHT IlepeMeHHBIH MOMEHT
ALIXOHS : ws . AU HE . I
Mojgean TTH I H‘m.‘lll.’iﬁ - Broanoi | Beixoanoi Bb]w'm.m Bxoauoii | Brixoauoli |
MOLLTHOC T b MOUIHOC T, |
boToR, A TOK, A TOK, A TOK, A
KBT KB
RIZ00- - .

o 9 22 212
090G/110P-4 | 0 | 190 _ :gn | ]__] 0 5 '
RI1200- ' - - | -

. | 225 215 32 1 263 260
110G/132pa | MO ‘ I I 0
R1200- - - .

‘1—_|. “ 5 A )
132G/160P4 | 132 | 265 ‘ jﬁ” | ]_m}_ | :.r]i] 1 _'.an::I |

1.3 [Npeobpasosatens yactorel INNOVERT (Kutait)

Yactoruelid npecbpazosarens INNOVERT cepun IBD n ISD npeacrasnser coboi
MHOTOMYHKIIMOHAIBHBIA  NpeodpaiosaTe]h 4acToThl, VAODHBIA B YNpaBleHHH W
HaCcTpoHKax {pueyHok 1.3).

MyHKIHH W 0cODEHHOCTH: PEry/MpOBAHHE CKOPOCTH, 33/laBAeMOH AHWIOTOBEIMH
curdanaMu, UHGPOBOH CeThI0 WIH PYUYKOH MOTEHUMOMETPA HAa JHOeBOH nmaHend; 13
NpeAYCTAHORICHHBIX CKOPOCTEH: 4  pasniuYHBIX BapHaHtTa BpeMEH  pairoHa M
TOPMOKEHHA, PEBEPCHPOBAHME, 3allWTa JABHraTelld  OT T[EPerpy3kd no  TOKY,
HANpAKCHHIO: TEMIEPATYPHBIH KOHTPOJIL TPAHIHCTOPHOIO MOAVIAD  TOpPMOMKEHHE
MOCTOAHHBIM TOKOM: MeKTpoHHbiil notentuometp (MOP) PID pexum ynpasiaeHus
TEXHONOTHYECKHMH NapaMeTpaMu {1aBsneHreM, TeMnepatypoi, pacxoaom 1 T.4.); PLC
DEKUM VITPABICHHS CKOpocThio: nopT RS483, nporokon Modbus.

Patoyne pewwumil  ynpasiedde no U/ (oueefinoe  wiam  KBajgparnyHoe,
KOMMEHCAIIAA  CKONMBMEHHA),  JHANAI0H  PEryJIHPOBAHHA  ©  NOJUIEPHaHHEM
HOMHHAALHOTO MOMeHTa a0 1:20),

| [puMeHeHRA: TPAHCIIOPTEPL; KOHBECHEPLI, HACOCHLI, BEHTHIATOPLI, KOMIIPECCOPL;
MENIAIKH, HAMOTOYHOE 000PYI0BAHHE; IKCTPY IEPHI.

HagemHooTh:  BLICOKAR  [IPOBEPEHHAN  HAJACHWHOCTL  pabdoTel;  neperpysouHas
CNOCOOHOCTR: BelepkHBaer neperpyiky 130% [, B reqenne 60 cexyna;, nossonser
paboTaTh ¢ ABHIATSISMH DOJALINEH HOMHHAABHOH MOIIHOCTH NPH JerKoi Harpyixe.

Jlucm
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Pucyuor 1.3 = TTH INNOVERT

Texnuveckne ocobentoctn (Tadbnuua 1.3): wacrora xommytauwun g0 15 kHz ¢
AUCKpeTHOCTRIO 0,1 KHz: 8 undposeix Bxo108; 2 aHanoroseix MacirabupyeMbix BXoaa
O-10V w 4-20mA; 1 penelinbli BBINO ¢ NEPEeIOHAMHM KoHTaKToM (250V, 3A); 2
AHCKPETHBIX TPAHIHCTOPHAIX BhIXOJIA, 2 aHanorosbix Bhixoga 0-10V W 4-20mA: 15
HACTpanBaeMBbIX (PHECHpoBaHHBLIX HacTtoT; PID-perviatop: Bexoanas bwactora no 400
Hz: setpocunuil Topmosnol kmwou B npeodpasosatensx 1o 15 kBt scrpoennsiii
KOHTPOJLIER  ©  HHKIHYECKHM  YOPABISHHEM CKOPOCTBHY  BHIATeId;, pPa3BHTbIH
IPrOHOMUYHLIR JAMCINEH ¢ BRIBOJIOM HHOOPMALHH O YaCTOTE, CKOPOCTH BPAILEHHA,
TOKE JABHTATENR H 1.

Tl Bixo1xas Brixoano# | leperpy3ounas
) | MOWHOCTH, KBT | TOK, A - enocobnocTe (60 €}, A
[BD903U438 . 90 e . 264
[BD1 140438 . 110 210 | ils )
IBI3 341438 . 132 285 3825

I.4 Hpeobpaszosavens yactorsl Delta { Talisans)

Hpeobpazosarens vacrorel Delta VED-C (pueynok 1.4) pazpaGoTtad juis KOHTpoJs

paboTel  eKkTpolaBdrateneii B oDOpPYAOBRAHHH 1@ HeoDXOAMMO  TOYHOE
NOFHUHOHUPOBAHHE MOMEHTA HA BATY:
0DOPYI0BAHNKE U1 XHMMYECKOH H AepeBonepepadaThiBaloLLeH

MPOMBILLTEHHOCTH f'}HCI'E'.I_'-','[E[']hI. CMECHTEITH, HHEF']{ITCIPEJI_ CCIEPATORLl, HATHMKHEIL
}'L"['F[}]T‘l CTRA, MECKOL TIW}H HEIE Gl |.£'I,|I'].il'l sl 1 I]'!L‘J_'J.H_ 1 L;I:II'_'I--L"I']_'JUI WIBHEIZ CTAHKH }_',

)
< d R
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— CTaHouHOe  oDopyaosanue  (cradkn ¢ HIIY:  rokapuwlie, dpezephbie,
CBEPUIHIIBHBIE, ITH(OOBATLHBIE CTAHKH, 00PadaThiBAOIIME LEHTPbL, IPECCh M T.L);

— NOABEMHO-TPAHCIOPTHOE  0DOPYIOBAHME  (KpaHbl, NACCAKHPCKHE AU,
IMERATOPRI, ICKATATOPDI, PEAYKTOPE, KOHBEHEPBI M T );

— YIAKOBOHHOE H NHILEBOE 000PY/10BAHHE;

— TEKCTHIBHOE, KOMIPECCOPHOE, HACOCHOE, BEHTHIRUHOHHOE U 1p. 0DOpYI0BaHHE,

Pucynor 1.4 = TTH De

La

Cepua VED-C ucnonwiaveT BeKTOpHOE yIpPaBIeHHE B KaUecTBe 0a30Boi TeXHON0rHH
VIPAGBICHWA JABMIaTeleM, 3a cHeT Yero JOCTHIATCA OecnpeleeHTHO BhICOKHE
NAPAKTEPHCTHKH NPHBOLA, TaKHe Kak NYCKOBOH MOMEHT, TOMHOCTh TOJepKaAHHA
CKOPOCTH M MOMEHTA B HTHPOKOM JIHANAZIOHE PEry/IHPOBAHHA.

BONBIIONH 3KCMIYATALKOHHBIH PECYPC B COBOKYMHOCTH C KOHTPOIEM BPEMEHH
HapabOTKH HAanDONZe BAKHLIX KOMIOHEHTOR 0DECTeMHBAIOT LIHTEILHYIO H HAJIEKHYIO
IKCTIVATAIIHIO HIAR/IHA.

OrnuvuTeastslie ocodeHtocT npeobpazosatenceii yactorst VFD-C (rabnuua 1.4Y):
PEAUMBL VIIPABICHHA CEOPOCTBIY, MOMEHTOM, TONOMKEHHEM: MOAVILHBIH 380 C
DOJBIIMM  KOTHYECTBOM  MIAT  pacludpenss;  actpoeHnnii  ITUIK ¢ LD-
IPOrPAMMHPOBAHHEM W HACLI PeAIbHOND BPEMEHH; MOLENM ¢ JABYMA HaDOpaMmH
HOMHHAIBHBIN [JAHHBIX (JUIA HOPMATBHOIO THAEN0M0 padodero UHKNA), YIPaRIeHHe
CIAHAPTHBIMHE  QCHHXPOHHBIMH  JIBHFATCIAMH W CHHXPOHHBIME  CEPBOMOTOPAMH B
PAIOMEHYTOM H B 3aMKHYTOM KOHTYPE CKOPOCTH, CTapToOBLIA mMomenT: a0 150% Ha
0.5Tn (Ges obparnoii cesan); a0 150% wa 0 Tu (¢ suxonepom); crabuisHoe
VIPABICHHS CROPOCTRIO Ha HH3KHX YacTorax: noMuvo tpaanusontore [TH-pervnaropa

R T

140400.2016.340.000 113
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B KOHTYpe ckopoctd, B VED-C nenonwiyeres PDEF-ynpasienue, kotopoe yerpanser
MePePeryHpoBaHHe M YAYYLIAST OTEAHK CHCTeMbL (YHKUMA 023001aCHOH OCTAHOBKH
JABHTATEIA B COOTBETCTRHE co cravaapramu EN934-1, EN60204-1 v IECH1508 s
MPEAOTEPALLEHHS  TPABMHPOBAHHA NEPCOHANA OT CAYYHAHHOTO 3anycka, (GyvHKuMs
CHHXPOHH3AUMH  VIZTOBRIX TIONOWEHHH BaJa HECKOIBKHX MPHBOJOB; BCTPOSHHBIE
CANCOpen » Modbus, onunonansieie PROFIBUS-DP, DeviceNet, MODBUS TCP u
Ethernet/IP wuTepheiickl; cheMHBH UHGPOBOH MYILT yNpaRieHHs ¢ TekcToBeIM K-
JMCIICEM, TUIATHEL PACLUMPEHHMR BXOJOB/BRIXOJOB W JUIA NOAKNOYEHHA SHKOIEepa;
OBICTPOCHEMHBIH BEHTHIIATO.

Tabauna 1.4 — Texuuueckasn xapaxrepucruka [TH Delta

[Tapamerp . _ 3Havenue _

Moaens VFD-xxxC43A 900 | 1100 | 13200 | 1600
__.’.‘u-imuumjj b ABHraTens, kBr L I 0 L I = e e -1
 MomnocTs ABHraTens, Ji.c. 125 10 | 17y | 215

__ Boxoanoittok. A | 171 200 | 247 295 |
Z = | lleperpysounas [ 50% HOMMHAIBHOIO TOKA B TedeHHe | MHH.,
= _E :E; | CIOCOOHOCTL - 180% nomMMHATBHOTO TOKA B TeyeHHe 1 cek. |
v = = = | Beixonsas qactora | _ﬂ]i}_t]_[]l o
% g ' | Hecyuias vacrora | _ 2~6klmn B
S5 | - Bexowoiitox, A | 180 220 | 260 | 310
EE % E: - [Teperpyiounasn 1 20%% Hnuuna.nbllnlﬂ TOKa B TedeHHe | MHH.,
= = = | CH0codHOCTE - 160% HOMMHATEHOTO TOKA B TedyeHHe 3 cex.
” :L: :i Brixoanas msu.mm : 600.00 1'u (ot 55 kB7 - 400.00 ['u)
:5 Hecvias wactora 2~10 1 u(37-75 KB ). 2~ 19 kl'u {07 90 kBT
| 1 ) H E[—.]L[[_Lj_}_ o
R TR Tok (AT
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JManaton yacTork NHTAHKMA | 476311
Brieosae no pasieny oiun

B nansom paisene Obinn poasannidpoBadsl npeobpazoBaTeNd YacTOTHL A
ACHHXPOHHBIX [IBHIATENEH POCCHHCKOMD H HHOCTPAHHOTO NPON3IBOACTEA. PaceMoTpeHs!
(YHKUHOHANEHEIE  BOIMOWHOCTH, BO3MOKHBIC OOJACTH  NPHMEHEHHA, &  TAKKe
TeXHH4YECKHE OCODCHHOCTH M XapakTepueTHrkH. Ha ocnosanun ororo amanuza w
CpABHEHMA B JanbHeHiieM OyaeT BpOpaH NOAXOASUMH 108 KOHKPETHOH 3aauu
peodpaioBaTen,
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2 TEXHWYECKHE TPEROBAHKMA K CMCTEME ABTOMATHIALIMH

[IpoekTHpYeMas YCTAHOBKA BXOAMT B COCTAB HACOCHOM CTAHUMH, KoTOpas obecre-
YHBAET NOAAYY XOJOIHOR BOjbl B BOIONPOBOJHYIO CETh HMIOID KOMITEKCE.

(CosMecTno ¢ cHeTeMoil KouTpons M ynpasaenus (CY), koMMyTaLHOHHOH annapa-
rvpoil, npeobpasosarenem vactotw (1T4H), yerpoitcrsom naasHero nycka (Y1I1) obpa-
FVIOT CTAHLMIO YITPARICHHA HACOCHBIMM arperaTami,

[TpuMeneHye peryinpyemMore acHHXPOHROIO MEKTPONPHBO/LA JUIA YITPABIEHHA Ha-
COCHBIMH AIPeraTamMi No3BOIAET 0DECNEHHTh!

— TUIABHEI TTYCK 2IEKTPOABHIATENS, OTCYTCTBHE MEXAHHUSCKHX HATRY30K HA JABH-
raTels v OPOCKOB TOKA B CETH:

— OTCVTCTBHE THIPABRIHYECKUX VIAPOE;

— athipeKTHBHOE MCNOJILIOBAHHE [OTPEDIACMOH HACOCHBIM ArPeraTtoM MOLUHOCTH
BO BCEM JMANAIOHE PeryIHpOBaHHNA;

— ofecieueHne KOMpPHLHEHTE MOWHOCTH WIEKTPOABHTATENA HACOCA HA IHAYCHHH,
Dan3KkoM K 1:

— CHIKEHME YPOBHSA 1IYMa IIPH IyCKe W padoTe;

— obecrniedenne aproHoMHOIl 1 GesonacHoi padorsl, uuterpauns 58 ACY TIL

IMpoekTHpyeMas HACOCHAA VCTAHOBKA, JOMKHA 0DeCneunBaTh cnejiyioulne TexHH-
HECKHE XAPaKTePHCTHER!

HOMMHAILHAA 01343 BoAe: 315 w7/, i
— MAKCHMATLHAA BRICOTA HANOPE: 65 M. '
VIEKTPOHPHBO]  LEHTPOOEKHOND HACOCH, KOTOPLIE  PACcCMaTpHBACTCH, JOJKCH
VIIOBIETROPATE CASAYIOUIHM TPeDOBAHNAM:
— NOLIEpAKA NOCTOAHHOIO HANOPa B CHCTEME BOJOCHAODWEHNS ¢ TOMHOCTLIO He
e 1% 1 BOIMOAKHOCTE, NPH HeODXOIHMOCTH, PYUHOIO PEry/IHPOBAHHA €10 YPOBHA,
HCXOR M3 TEXHOIOrHYECKoro nponecca, TpedoBaHUs K BOCCTAHOBICHAIO JABIE-
HUSA NPH HA0pOCKe HAIPY3KM cocTaBnAet He Dolblie 2 ¢,
obecreuerHe PemHMa IAaBHOTO NYCKA OT 3a/1aTHHKd HHTCHCHBHOCTH 33 BpeMA
l...5¢;
— HAJIMYRE 3AIMTH 0T HeDIAroNpPHATHRIX pesHMOB padOThl HACOCHON CTanlHm:
1} saumta ot K3;
2) 3AUATE OT MEPErPY3KN 110 TOKY,
3) 32MTA OT NPEBLIUSHH TEMIEPATYPLl ODMOTKH JBHTATENS;
4} saiwnta 0T Nponanalia H nepekoca qas;
5) 3AUMTa WICKTPOHACOCHBIX ArPEeraTor 0T PAdoThl B KABUTALHOHHOM PEKKHME;
) MBAMKANMA Ha Tuueeoid nadeny «Cerer, «PaboTan, «Asapuan;
7T} Brbop pemuma padorsl «Pyunoily [ < ABTOMATHYCCKHIY:
B) puenerdepuiaiin: « ABApHA» KaHLIOro MICKTPOHACOCA («CYXHE» KOHTAKTS ),
HPHBOL JI0J#EH DbITh HEPEBEPCHBHBIM,
— AWIEKTPONMHTAHHE YCTAHOBKH OCYIECTBIHSTCH 0T 3-X QasHOH CeTH NEPEMEHHOID
Toka 3R0220 B, 50 [u;
— ODECTIeYHBATL PERHM MAKCHMAILION IKOHOMEH NPH PErYIHPOBAHHH CKOPOCTH,

T
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[Toax0/1 K NPOSKTHPOBAHMIO CHCTEMB! YIIPABIEHHS HACOCHOH YCTAHORKH, CHAOBOH
YECTH M MOBOAA B LUSI0M, JIOJIHMeH OTBe4ATh MHPOBLIM TCHICHIHAM PA3BHTHY IEKTPO-
NPHBOE.

Jlna peanuzalny 31a4 YIPaBIeHHs HaCOCHOH YCTAHOBKH  WICKTPONPHBOA 107
#eH 00eCTeyHBaTh:

ABTOMATHYECKOE, PYYHOE YIIPABICHHE NYCKOM H OCTAHOBKOH HACOCHOR yCTAHOR-
KH;

ABTOMATHYECKOE WIMEHCHHE YACTOTh! BPAIEHHA BAJla IBHCATENR IH NOAACPHKA-
HHS [TOCTOSHHBIM JIABIEHUA B OTPEDHTENLCKOH CETH;

— JKCTPEHHBIH OCTAHOB HACOCA B CAY4Ac NOCTYIICHHS apapHiHOro CHrHana o1
AatdHKa (PH OTKAOHEHHH DAPAMETPOR OT AONYCTHMBIX TEXHOIOTHYECKHX TIPS/LI0R),

FAUIMTY OT ABAPHIHHBIX PERUMOB PaloTRL ANCKTPOIBHTATENA]

— BRJIIOHYEHHE PE3epBHONO HAcoca B Cllyvae aBapii, aBTOMATHHECKOC UepeaoBaiie
HACOCOB]

- JAIATE OT «CCYXOrom X044,

— CAMOZATNVCK NOCHE Nepenaia HanpaseHH,

CAY HacocHON VCTAHOBEM I0MKHA 00ecnedHTs CIeyININH NoKatarelh KadecTsa
PEryIHPORAHHA:

CTATHYECKAA OITHOKA B YCTAHOBHBILIMXCH pesuMax padboTel pasda 0,

XAPAKTEPHCTHEN [1ePEeX0HbIX NPOLECCOB JIONAHEL YAOBICTROPATE CICAYIOUIAM
IpeboBaHHAM:

— [epeperyIHpoBatMe NpH nycke ne doiee %

~ mepeperyIHpoBaHHE NPH HAGpoce WK cOopoce HAPY3KH — ve dodaee 1%,

[Mpu npoekTiposansn CAY n0ixHb GuiTh MPEIYCMOTPEHBI MEPHI 110 0DeCeueHHIO
GE10NacHOCTH NIPH MOHTAXKE, IKCIUIYATALMH, 00CAYIKHBAHHIO H PEMOHTY TEXHHHECKHX
CPEJICTR B COOTBETCTBHM ¢ ASHCTBYIOUIMMH Ha Teppuropin PoccHu HOPMATHBHRIMA
JIOKYMEHTAMM:

— CaHuTapHble HOPMBI H DPaBlila;

[Tpapuia yeTPOHCTRE MICKTPONCTAHOBOK;

— [loapras aBTOMATHEA 3aHHH U COOPYKEHNH;

— (wucrema crannapros Oesonactoct Tpyaa (CCBT). ObopyaoBanHe NPOH3IBOACT-
gentoe, Obmue TpeboBaind DE30MACHOCTH,

CCBT. Ligeta curuanbHble 1 3HAKH DE30IacHocTH,

Bee BHelIHME ieMeHTL TexHuseckux cpeacts CAY, naxolsumecs noy nanpsawe-
HHEM, JOGEHE HMETh JALHTY OT COVHAITHOTO IPHKOCHOBCHHA.

Jonaen GeITh Orpaniyen A0CTyN K BPATAKNITHMCA YacTAM HACOCHOH YCTAHOBKH.

DERTPHYSCKHE HTEMEHTE] I0JIKHBL HMETh 3AITIHTHOE 3aHYICHHC,

Jlonuisl ObITE NPHHATLL MEPEL N0 OFPaHHYeHHI0 YPORHS NPOHIBOACTBEHHOID LY~
Ma, TAK KAk YCTAHOBKA IKCIUTYATHPYETCHA B 30HE HHABIX 3aCTPORK, @ TAKKS NPeiytMoT-
peHbl CPeaCTBa OMKAPOTY IIEH 1.

TpeGopanus K HProHOMHKE W TEXHHYECKOH CTeTHKE 00CCTICHNBAIOTCA PACIONOHE-
HHEM HACOCHOH YCTAHOBKM B XOPOIIO OCBEUIECHHOM, OTAIIHBAEMOM NOMEILCHIH, B
MecTe v1oDHOM 11d e 0DCIVKHBAHHA TEXHHYECKHM NE2PCOHAIIOM, HTO NOIBOJTHT ohec-
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MEYHTh ObICTPOTY, NPOCTOTY IKOHOMHYHOCTE TEXHHHECKOTO ODCAYRHBAHUA H PEMOHTA
B HOPMaUIBHBIX H aBAPHHHBIX VCIIOBHAX.

KoHCTpYKIMA M PACTIONOKEHHE [IHTOB, MyNLTOB, J0JAHLI oDecnednts 0003pH-
MOCTh H IPOCTOTY ODCTYAKHBAHHA.

[peboBaHmd K IKCANYATALH, TEXHHYECKOMY OOCAYKHBAHNIO H PEMOHTY KOMMO-
HEHTOB CHCTEMB

HacocHad yoTAHOBKA HOJMKHA PAITMENIATLCH B 3AKPBITOM [MOMELIEHHH, HCKTIYaK-
LeM nofajadne aTMochepHbIX 0CaJKOR U YCTAHABIHBATLCH HA CHCUHATBHBIN (Y HIla-
MEHT.

Ha ofopyaosanuy A0m&HL OLITE YCTAHOBACHBE TabIHYKH ¥ HapeceHst 0Do3nave-
His s obecnedeHus OBCTPOTH MOHTAMA H PEMOHTA.

[Mnowats NOMEIMCHHs JIONAHA COOTBETCTBOBATL  TpeboBaHuAM  NpPENpHATHIH-
MATOTOBUTEAEH MO PaIMEILeHHI0 W 0DCIYKHBAHHIO TEXHHHECKHX CPECTB M canHrap-
HBEIX HOPM.

[TpH IpOCKTHPOBAHMI MEKTPOCHAOMEHHA H CHCTEM HCKYCCTBCHHOTD OCBELICHHA
NOMEILEHHH 118 PAIMEIIEHHS TEXHWHECKAX CPEICTE HEOOXOIMMO BHITONHATE Tpedo-
parna "Tlpasun yeTpoicTB MEKTPOYCTAHOBOK .

BLiBoas! 1o pasaeny J1Bd

B aanHoM pasjene BeiIyCKHOH paboThl NPHEEIEHEL OCHOBHBIC TPeDOBIHNAA K paspa-
GaTHIBACMOl CHCTEME ABTOMATHIAIMH HACOCHONH VCTAHOBKM, KoTopas ofecrnieunsact
NOAE4Y XONOAHOH BOAL B BOAONPOBOIHYIO CeTh JKHAHLIHOIO KOMIICKCA. CornacHo
TpeboBaniil YHKTA, TPOEKTHPYEMad HAcOCHAA YCTAHOBKE, NOTHHA oDeCcreYHBaTh 3a-
SABJICHIbIE TEXHHUECKHE XAPAKTEPHCTHRH NTPH MAKCHMAIBHOM IKOHOMHUECKOM (Hpex-
e, CODTRETCTBOBATH TPehOBAHHAM DE30MACHOCTH MPH MOHTEKE, IKCILTYATAIIHH, 00-
CIYKMBAHMIO H PEMOHTY, OTBEHATE COBPEMEHHBIM TPeOOBAHHAM K IPrOHOMHKE 1 TEX-
HHYECKOH ICTETHKE,

Jincn
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3 OBLUME CBEJIEHMA O TEXHOJIOIMYECKOM TIPOLIECCE M 3AJIAYE
ABTOMATHIALIMM HACOCHOW YCTAHOBKH

3.1 Hazuayenue # BUJIBI HACOCHBIX CTAHIIMH

Hacocusie cranuun {HC) npeacrasasior coboi cnowHbii 2neKTporinApaRiHyeckii
TEXHHUECKMH KOMITIEKC COOpyKeHud W 0DopvioBaHHA, B KOTOPOM OCYLIECTBIACTCA
NpeodpasoBaHie MeKTPHHECKOH JHEPrHA B MeXaHHYeCKYH) IHECPrHi OTOKE KHAKO-
CTH M YIIPABACHUE THAM npoueccom npeotpazosanns [1].

HacocHbie BOAONPOBOAHBIE CTAHLMY B 3aBHCHMOCTH OT MECTa, saniMaemoro B ob-
el cueTeMe BoaocHatKeHHA, NOAPAICIAIOT Ha CTaHuuu |-ro, 2-ro, 3-ro 1 nocie-
JYIOUHX NOBEMOB H KaHaIH3alMoHHbe, FIX HasHaveHue nokasano B Tabnuue 3.1,

Tabdmuua 3.1 — HasnaveHne H BHIB HACOCHLIX CTAHIIMA
(O0BeKT Janava

Ynpasnenne riyOMHHBIMH HACOCAMM, PACTIONOACHHBIMH B CKBd-
rrHax, [loiepxanne 3a/1aHioTro YPoBHA BO/B B HAKONHTEAEHOM)
pezepevape. [IpHMEHAKTCA B COCTABE BOMONOIBEMHBIX TeXHO0-|
ITMYECKHX COOPYKCHHH COBMECTHO €O CTanlUWAMH  YIPaBICHHA
HACOCAMM 2-T'0 H 3-TO MOTReMOB

Hacocnan cranimg

Cosganne Jasiedds B BOJOMPOBOAHOM ceTh, ¢ 3ad0poM BOJIB M3
akkKyMyaupyioleii emkocru. Jlapnenne colgaeres M3 pacdera
loBecrievenns 3acTpoiiky Manoi v cpeaneil staxnoctn. lloaiep-
GKAHWHE TIOCTOAHHOTO 3IHAYCHHA JABICHHA COIJACcHO CYTOUHOMY
WITH HeAeNLHOMY IPagHKy

2-10 noabeMa

Cosganune i noiepaatne HeodxoanMoro aasneuus 8 Tpybonpo-
Bofe © 3a00poM BOAB W3 CTAHLAM 2-TO NOABeMa 11 31
lcpeaneil w Bhicokoit otampocTr. lomiepkanue NOCTOAHHOTO
|IHAMeHHs AABJIeHHA HIH COMMACHO CYTOMHOMY HIHM Hele bHOMY

rpadury _

Hacochan cranums
3-ro0 noaBema M
MOCTEIYHILIIHX
NOIBEMOR

KananyiaudoHdas [IUepus NonBaIos AHILK, OPpOH3BGJACTRECHHLIX H pofHx COOpYy-

.-
L

IS

Ao

B OYHCTHBIX COORYAREHHAX JNS Nepekadki JPCHAKHBIN BOA, OCY-

HACOCHAS CTAHIWA [HeHHH, KOTIORAHOE H MpOoHHX EMKOCTEeH BO BREMA CTPOMTEN L=

iR

p.L A

T

..
L

Flha,

HBIX, CNAcaTe/lEHBIXN H TOMY []H.'J,UEHI:L"I pill.]"i}'l

OcuopibiM Haznauennenm HC agnaerces obecnevenne:

— rpebyemoro rpafiika Nojaul KHAKOCTH 1A HOPMAIBHBIX ABAPHAHBIX YCIIO-
BMH;

HAMMEHBIIHX 3aTPaT Ha COOPYHeHHE, OCHAILCHHE U IRCTITYATALHKY,

— TpebyeMOl CTENEHH HAMCHHOCTH W, CAEI0BATCIIBHO, ONpeieleHHod CTeneHn
DecnepeboiiHOCTH paboThl:

— JIONFOBSYHOCTH, COOTEETCT u'_-.'H‘:[Ill:ﬂ TEXHOMOTHYECKOH 3HauiHMocTH 00REKTOR, B
COCTAR KOTOPRIX OHH BXOJAT,

JSlecm
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— y06CTRA IKCIAYATALMH (LHPOKOE IPHMEHEHHE aBTOMATHKH H TeACMEXAHHKH),

— IKCTIIYATALMK [IPH HETIPEPBIBHO HIMEHAOWNXCA 00beMax, pemnmMax norpedie-
HIA AWHAKOCTH W M3MeHsonemed coctase notpebuTenei.

B 3asHCHMOCTH OT HASHAUSHHA MOMHO BBIAEIHTE Cieyrolie bl HO: xo3aheT-
BEHHO-TTNTLCBOIO BOAOCHADMEHNA HACCIEHHBIX NYHKTOR H IIPOMBILUICHHBIX NPeATpH-
ATHIT, 0DOPOTHONO BOAOCHADKCHHA NPOMBIIITEHHLIX NpeANpUATHH, KaHAIHIAUHOHHBIE,
CHOTEM TeNNoCcHAMKeHHs; IPeHAKHBIE; NPOTHRONOKAPHOIO BOAOCHAOMEHUA; MEaHO-
paTHBHBIE; HedTenepera MBLIOUIHE M P,

Mo raagHomy peryivpyeMomMy napasetpy HC Momho pazienurs Ha CTadliig ¢ pe-
FVIIHPOBIHHEM JABIEHHA H CTAHIMH ¢ PEry/IHPOBAHHEM MOJAYH.

CoriacHo TpefoBaHMAM K HAACHKHOCTH ofecneuenns Moaaul TPAHCTIOPTHPYEMOI]
KMAKOCTH K Texponoriueckomy oftekry HC MoryT Ouith oTHeceHs & |-, 2-i wiu 3-i
kaTeropux | 2.

Ha pueyire 3.1 m3o0pamena Texuoaornyeckas exema tunosoi HC. JKuikoeTs no-
crynaer Bo BxoaHoil kontektop HC w akxkymyaupyetes B pesepsyape. M3 Bxoanoro pe-
JEPBYApA OHA OTKAYHBACTCS HACOCAMM, NoJaeTes B BhixoHOH komtekTop HC o nanee B
MATHCTPATBHBIH TPYBONPOBO, OTKYAa M pacnpeie/sercs no norpedurendd uny no-
crynaet ko sxoay cneavioweid HC. Jlna ortnenenns wacoca ot Tpybonposoia Clykar
JA/IBHKKH, PAIMELIEHHbIE Ha BXOTHOM B Hanopuom narpyOkax nacoca. Kposme toro, Ha
BLIXO/JHOM NaTpyOKe Hacoca yeTauosieH o0paTHRIT Kianad, npejoTBpamaomii ob-
PATHBIH TOK WHAKOCTH depes Hacoo. B kadecTse HIeKTPONPHBOAOE HACOCOB W 3a/18H-
ek TPHMEHAIOTCA exTpoasuraten. B npapoii qacty pueynka 3.1 paimeweta 1ab-
MHLE, B KOTOPOI A Kasoroe w3 ooverros HC nipusejen nepededs KOHTPOIHPYEMBIX
napametpon. Jlanusiii nepeueHs MOKET HIMEHATECH B JABUCHMOCTH OT HazHadenis HU
H MOLLHOCTH HACOCHBIX YCTAHOBOK,

3.2 Hacocuple yeTaHoBKH

OcHOBHBIM 3HepreTHdecknm wiemedTom HU ABNAETCH HACOCHAA YCTAHOBKA, CO-
MepHaas OHH MK HECKOABKO HACOCOR, BCACHIBAIOLLYIO W HATHETATENLHYIO CHCTEMY
rpyOONPOBOIOE, JANOPHYIO APMaTYPY, MICKTPOIPHBO/, 8 TAKKe JaTYHKH TeXHOI0TH-
MECKHX NapaMeTpoB YCTAHOBKH. B kauecTBe OCHOBHOMO CHIOBOrO 0DOPYA0BAHHA Ha
HC npunvesior obbeMuble AN THHAMHYECKHE HACOCEI.

Ofbemuble HAacoCk padoTAT NO NPHHLUNY BEITECHEHHA, KOT/IA RaBICcHUE TIepeMe-
AaeMoit #HJAKOCTH NOBLIIASTCA B pe3yibTare cmatus. K HUM OTHOCHTCS BO3BpATHO-
nocTynarensHele (aMadparMelnbie, NOPIIHEBLIEC) H POTOPHEE (AKCHANBHO-OPITHCELIC
H paaHalEHO-TIOPILHEBBIE, WHOEPHBIE, 3y0UaThie, BHHTOBLIC H T. I1.} HACOCKL.

JIMHAMHYECKHe HAacoChl padoTaoT N0 NPHHLHNY CHA0BOTO BORICHCTBHA Ha Nepe-
Melaemylo cpeay. K nus otHoestes JdenacTeie (HeHTpodextbe (PHCYHOK 3.2}, oce-
BbIC) HAMHETATEIH M HATCHETATeAW TpeHHa (BHXPEBBIE, IMCKOBLIE, CTPYHHBIE W T. 1)
[IperMyILecTBEHHOE HCIIONBEIOBAHHE NONYHHIIN HACOCH! LIEHTPODEKHOTD THIIA.

OcuoshpiMy xapakrepuctaraMd HC ABIAIOTCA 3aBHCHMOCTH BRIXOIHBIX NOJE4H U
JABJIEHHA HHIKOCTH OT BPEMEHH M BXOJHON NOJAYH, 8 TAKKS OT PAa BOIMYLIAIIIHX
BO3CIICTBHA. DTH 3aBUCHMOCTH OTPAKAIOT H3MeHeHHe pewnma paborsl HC.

ST
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Pucyrok 3.1 — Texnonoruveckan ¢xemMa THMOBOH HACOCHOH CTaHIIHK

/\P ® A Camumax
I

B Habtamia

C Ba

D Brymasan
E Jlomscms

F Kopmve

G [lpweuamoe
OPCCTRAHCTED
OO THOND ROTEC

H Pafoaes poneco

[ VEODmTEmEM Bimne
I Padouee xoaeco

K Bamvexsol matmrriek

Prcviok 3.2 — YerpolieTBo ueHTpobeRHOID Hacoca
3.3 PerviiMpoBaiue peHMoB padoThi HACOCHBIX YCTAHOBOK

Sl obecnedenns 3aaanHoro pesxkpMa pabotel HC npu naMeHeRnn yenosuil paboTsl
TPEOVETCH IIPOH3IBO/HTE PEryMpoBaHie pekumMos padoTel HACOCHLIX YCTAHOBOK. JTa
3a1a4a MOKeT ObITL PA3ICICHA HA J1BA HANPABICHHSA: PErVIHPOBAHHE THAPABTHYECKHX
pe#HMOB paboThl HACOCOR W PEryIHPOBAHRE IHEpPreTHYECKO (pekTHBHOCTH paboThl
aexTponpusoaa HC.

'
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J1ns HACOCHBIX YCTAHOBOK LHEHTPODEKHOTO THIA TPHMEHAIOT CACIYHOLHE crocobl

peryIHpoBaHus NOAaYH KHAKOCTH H JABICHHA!
ApoccenpoBatiem TpyDoNIpoBo/Ia ¢ NOMOIIBH KIANaHoBs;

— TIEPENYCKOM YACTH NOTOKA AHAKOCTH W3 BLIXOAHOTO natpydka Hacocd BO BXOI-
HOR:

— OTKAHEHHEM MITH TOIKMOMEHHEM HACOCOR (CTYNEHUATOE PeryinpoBanie J;

HIMEHEHHEM YacTOThI BpallieHns pabouero KoJleca Hacoca.

Hpoccenuposanue Tpy0ONpoBoaa ABIASTCH BECHMA PACIIPOCTPAHEHHLIM cnocobom
PEryJHpOBAHHA JABNEHHA W 0AAYH HKHAKOCTH. PeryIMpylomnsM SeMeHTOM B 3TOM
cliyyae sBAMeTes Mexanyudeckoe yorpoHerso B Buae wmbepa, npoccenb-KNanana, -
JBMIECKH, THA(PPArMbl W T. 1L, KOTOPOE PACTIONAAeTes Ha HanopHoM narpybre nacoca H
3 CHET CBOEr0 [epeMelleHna H3MeHseT nonepedHoe ceuenue Tpybonposoaa [1].

Perviupopaiie Hanopa [epelyckoM OCHOBAHO HAa OTBEACHHH “ACTH NOTOKA W/
KOCTH © BBRIXOJA HACOCA HA ero BXOA Hepes OTBOJ ¢ 3aABHKKOH. [TpH aTOM aHeprii, 3a-
rpAUHBACMAd Ha [MPKYIAUMIO WHAKOCTH [0 XOJ0CTOMY KDYy, HE CO3IaeT noaesHoil
paBorsl, 4ro chpuaer KI1J1 yoranoski, 0cobenno chibHo PH ryDoKkoM peryTHposa-
nud. Kak # B npeastayvuiesM seroge, nojada HO peryaupyefcs TOIBKO B CTOPOHY
YMEHEIIEHHA,

CryneHuaToe peryiMpoBaHie Moaavyn HACOCHOH CTAHIHH OCYLUeCTRIACTCA 30 CHeT
NOIKIIOMEHHA WIH OTKIHOMEHHE HACOCH HIH TPYIIBL HACOCOoB. JIaHHLIA crnocod Xapak-
TEPHIVETCH MPOCTOTOH YOPABNeHHA, Tak Kak He TpedyeT NonoiHHTENRHBIX peryiii-
PYIOLIHX YCTPoiicTh, ONHAKO OH He N03B0JSET 00eCneunTh HENPephIBHOE W KauecT-
BEHHOES TNOUIENHAHNAE HATIOPa MPH HIMEHEHHH MOTPeDIeHHA HHAKOCTH W BbI3bIBACT
yacTele NyCKH ABMrateneil, wro yMenswaer cpox paborel obopyaosanus 0 Tpedyer
CTPOUTENBCTEE TIPOMERYTOMHOMO AKKYMYIHPYIOIIETO pe3epByapa A0M CTUIamHBaHHA
koteGannil nogauy HC. Kpome toro, 20eKTporipHBo/ibl paboTaloT HE B ONTHMAIBHOM
peskcime, uto tawke cunraet KI1J1 seeit HC.

VxasauHele ocobennocTn 00VeIOBIHBAOT cokpawenne HO, Ha KOTOPBIX 1TpHME-
HAIOTCA PACCMOTPEHHLBIE BhIIE cnocobsl peryIHPOBAHHA.

MameHenne yacToThl BpallleHis pabodero KOIeCH HACOCHOH VCTHHOBKH NO3BOJIALT
OCYIIECTBHTL HENPEPRIBHOE PeryinpoBanue nponisoauTenbiocTh HO ¢ MeHbummi
JATPATAMM JHEPTHA, HeM B IpeabyIx BapuanTax [2]. Onnako ono tpedyer DonbIIHX
3atpal Ha peryviMpyiollee obopyjoBanne, 0CODEHHO INA YCTAHOBOK € MOLIHOCTBED
BhIILIE CPEdHei, H NPHBOAUT K YXYAIISHHIO MEKTPOMArHHTHOH COBMECTHMOCTH ¢ 11H-
rafoniei cerolo. TeM HE MEHEE CHUAAIOIIAACH CTOHMOCTE PeryiIupyEeMbIX MICKTPOTIPH-
BOJOB JIENEeT 3TOT CNocoh Handonee nepenekTHBHBIM,

Jlia peryinposanns sunepreTHyeckoit adipextuanocty obopyaosanita HU ponken
ORITL BRIOPAH ONTHMAIBHEI [0 3HEPronoTPedIcHHIO PEKHM pabOThl HACOCOB NPH HX
copMecTHO palore. OauH W3 myTell peleHus 3104 3a1a4n NpUBEICH B InTepatype |3,
5, 6].
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3.3.1 OcHoBHBIE PYHKIMK ABTOMATHYECKOI CHCTEMBI peryanposanus HC

Cornacto tpeboanuam CHull nacocHble CTaHIMKE BCEX HAZHAHCHHIT J0MKHEB NpO-
CKTHPOBATLCH, KAK [IPABUIIO, ¢ YIPABASHHEM 0e3 NOCTOAHHONG O0CTYKABADILIErD Hep-
COHANA; ABTOMATHUYECKHM —— B 3aBHCHMOCTH OT TeXHOMOTHYECKHX NapaMeTpos (YPOBHA
BO/L] B eMKOCTAX, JABIEHHA WIH Pacxo/id BOjbl B CETH), IUCTAHIIMOHHEIM (TeleMeXa-
HUYMECKHM ) — W3 IIVHKTA YIPaBleHuA; MECTHRIM — NCPHOAHYECKH ITPHXOIALIHM nep-
COHAMOM ¢ nepegaveil HeoOXOIHMBIX CHIHANOR HA NYHKT YNPaBACHUA HAH HA NVHKT ¢
MOCTOAHHBIM TPHCYTCTEHEM 00CIYRHBAIOIETD NepeoHana.

VpapieHHe pervIHpyeMeiM IEKTPONPHBOAOM B OCHOBHOM CJEAYET OCYHISCTE-
NATh ABTOMATHHECKH B 3ABHCHMOCTH OT JARICHHA B JAHKTYIOUIHX TOYKAX CETH, pacxoa
BOJIBL, MOJIABACMON B CETh, VPORHSA BOJILI B peIepByapax.

B HC caeayer npeayeMaTrpiBsaTh U3MEPeHHe JABIEHHA B HANOPHLIX BOJAOBO/IAX W ¥
KW A0M0 HACOCHOTD arperara, pacxo/i0s Bo/kl HA HAMNOPHBIX BOAOBOJIAX, 4 TAKKE KOH-
TPOJIR YPOBHA BOJILL B JIPEHAKHBLIX NPHAMKAX W BAKYYM-KOTIE, TEMICparTyphl NOAWIHII-
HHKOB arperaros (NpH HeoOXoIHMOCTH ), aBapHiiHOIe YPOBHA 3aTOMIEHHA (OABICHHSA
BO/IBI B MALIHHHOM 3aj1e Ha YpoBHe (yHAaMenToB 3ekTponpueoaos). [pu MowHocTH
vacocnoro arperara 100 kB1 » Donee HeobxoauMo npeaycMaTtpibBaTh NEPHOAHYECKOES
onpeneneude KIL ¢ norpewrocteio ne donee 3%,

[Ipi aBRTOMATHYECKOM MM JIMCTAHUHOHHOM (TEACMEXAHHYECKOM) YTPABICHHH
JOJIKHO NPEIYCMATPHBATLEH TRKGKE MECTHOE YIIPaB/IeHHE,

B HacoCHBIX CTAHIMAX JOUGKHA NPeIyCMATPHBATLCH ABTOMATHIAUNA CIeIYIONmNX
BCIHOMOMATENLHEIX [POUECCOB: [IPOMBIBKH BPAMAKIIHXCH CETOK 10 3aJIaHHOH T1p0-
rpamMme, peryiHpyeMoi 10 BpeMeHH MW [epenay YposHel, OTKauKH JIPEHANHBIX BOA
M0 YPOBHAM BOJIEL B MPHAMEKE, WIEKTPOOTOMISHHA 110 TEMINEPaTYpe BOSIYXA B [IOMEe-
HHM, 4 TAKHKE BEHTUIHILHH.

3.3.2 Crpykrypa aproMaTHinposadnoil HC

YpoleHHas IMeKTPHYECKad CXeMA CHAOBLIX Lenei Nokasala Ha pHeyHKe 3.3, a
[Hrpuxosoif JHHENEN co 3Be310MKOI 0D03HAYEHE BIAMMHAA MEXaHHYecKkan DIOKHPORKA
KOHTAKTHEIX INAPATOR, 3anpeL@onas oJHOBPEMCHHOC NOJAKTIONCHHE MIEKTPOIBHTA-
TENA K CETH H K npeodpazoaremo yactorsl. Biransmoielicteue O10KOB CTAHIMHE H I'HA-
PABIHHECKOH CHCTEMBL MOKA3aH0 Ha pHeyHKe 3.3, 0.

YipollenHas  CTpYKTYpHas oxema astomatwsuposaddofi HC ¢ wactotno-
PeryaHpyeMbIM 2MEKTPONPHBOAOM NPHES/ICHA HA PHCYHKE 3.4,

Jnexrpocnabuwenne HC ocywectenaercs or rpancdopsmaroproil nogctanumn TIL
TIIERTPOIHEPrHA MOCTYIALT HA pacnpeaeanTensioe yerpoierso PY, K KoTopomy noi-
KJIOMEHO CHIIOBOE 2IeKTPpoo0opy I0BIHE. 3/1ech He pasMellebl TEPBHYHEIE ATIapaThl
MU CpeieTs vueTa noTpebameMoil aeKTpoIHeprif.

Crnoroe wiekTpooopyloBanye passelledo 8 anektpoumTosod HC. Ono cogep-
AUT: cunoseie wkads yopasnenns CHIY, npeobpazoparens wactorsl [TH w, npu veob-
XOMMOCTH, KOMIeHCaTop peakTusiol Mompocti KPM. Cunorodi wkad ynpasienns
COACPHHT KOMMYTALHOHHLIH annapar, ¢ NOMOLEK KOTOPOro OCYIMECTRIHAETCH KOMMY -
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Prueyrok 3.3 — CTpyKTypa HACOCHOH CTaH LMK

Preyrok 3.4 — CrpyKrypiias cXemMa aBToMaTHIHPOBAHHOH HACOCHOI CTaHIMH

B mausane HC passemeno ocnosnoe H seroMorareissoe obopyaosanue HC. Oc-
nouoe obopyiopanie BEmodaet Hacocs LIH1-1{H3, snexrponpusoas MI-M3. B co-
CTAB BCMOMOTATENLHOTO O0OPYA0BAHMS BXOAAT: APEHAKHBIE, TOMAPHBIE, BAKYYM-
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HACOCH; 3A/1BHIKKHM; BEHTHIATOPLL; oborpesatent u aApyroe obopyloBaHue. Ynpasie-
HHE UM TIPOM3BOIATCH TPH MOMOIIH HCTOTHHTENBHBIX Mexannamos MM I1-HMMn.

Jlna nonyuedds HHGOPMALHN © IHAYSHMSX PErylMpyeMbix NapamMeTpoB CIIywRat
aarauku J1-Jlm.

CHraanel ynpasicHHa H HIMEPHTEIIBHBIC CHIHAMLL OT obopyaosaina HC cobupa-
wored B wiady ynpasienus LY, 31eck e npoucxoant ux obbeaubende B oaHy ob-
LIVIO HHGOPMALHOHHYIO THHHKY CBAH, KOTOPas MOAKMOHACTCA K TeXHONOTHUYCCKOMY
wonTposepy T,

TexuonorHueckiii KouTponnep peasuiyer obupi wiropurM yopasaenus HC i 00-
MeH HH(opMalHel ¢ aBTOMATHIUPOBAHHOH CHCTEMON YIPABIEHHHA TeXHOIOTHYCCKHM
komnaekcom ACY TK. Tporpamsmuoe obecnedenie TK conepuT pal (pyHKIHOHAb-
HEIX GIOKOB, PEUIMIOBAHHBLIX HA TPOTPAMMHOM YpOBHE:

yIIpaBIeHHe 0CHOBHON HACOCHON YCTAHOBKOI,

— YOPABICHHE JIONONHHTENBHON HACOCHOH YCTAHOBKOM, HAaMpHMep NOMKAPHLIMH
HACOCAMM,

— YIPABIEHRE JPSHAKHEIMY HACOCAMHN]
nmepenne u obpaboTka napamerpos obopyaosanna HC;

VIpaBIeHHe OTOIIEHHEM W BeHTHasUHel novemennd HO;

- OCVLIECTRIEHAE (DYHKUME OXpanbl 0T HECAHKUMOHHPOBAHHOTO IPOHHKHOBCHHS
NOCTOPOHHUX a1l Ha TeppuTopiio HC,

— OOCNYIKHBAHNE JOKAILHOIO TEPMHHATA;

IMepenaua uudopMauui o napaMerpax i pekumax paborst obopynosabia HC ua
ACY TK u obpafoTka CHIHANOB YNPABICHHUA, [TOYHAEMBLY OT Hee,

Beipoabl 10 pasieny TpH

B pandoM pasjiene Beycknoi paborn paceMorpens! 00UIHE CEEIEHHA O TEXHOND-
MHYECKOM NPOLECce H 3a1a4¢ ABTOMATHIAINK HACOCHOI yCTaHoBkH. [IpHBEIeHbl CBE-
JeHHS O THIAX HACOCHBIX YCTAHOBOK M HX COCTABNAOMMX YacTeli, pesumax padoTel M
criocobax obecnevenus satannoro pexnma paboter HC.

Jlwecm
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4 AHAJIMTHYECKMI OB30P METOJOB YIIPABJIEHMS HACOCHbBIMH
YCTAHOBKAMM

4,1 PervanpoBra nojaumn Hacocon

[ogaya Hacoca PerviupyeTes, B 0CHOBHOM, TPEMSA PasHBLIMH CIOCODAMM!
APOCCENHPOBAHMEM C MOMOIIBIO KIANGHOB,

— TIPEPLIBUCTEIM PETYAHPOBAHHEM (TVCK — OCTAHOBE )

PErYJIMPOBAHHEM CKOPOCTH  BPAUIEHHMA HACOCA ¢ NOMOWLKY  PEryIHpYeMOoro
WICKTRONPHBOIA.

Ha npoMbiiienisx NpenpiaThax Handoaee PacipocTpaHeH bl cnocod peryn-
POBAHUA APOCCE/THPOBAHHEM. D10 PErYIMPOBAHHE OCYILECTBIACTCH ITYTCM BBCACHHA B
HACHETARIYIO MarucTpalk paziuunsx sacnouok. KILL perynmmposanns apocceupo-
BAHHEM 3HAUHTENbHO xvike denm KITL pervinposadies CKOpOCTH BPAMICHHA, NPH KO-
TOPOM IKOHOMMS IHEPIHH YacTo npesriaet 50%, DroT cnocod npuMenseres s ya-
IOMOLIHBIX YCTAHOBOK M XAPAKTEPHIYeTeA HeDONBLIMM JHALG30HOM PEryIHPOBANHA.
[IpenMyIIECTROM FTOT0 CoCoDa ARTAETCH NPOCTOTA PEaTH3aLHH.

Perynuposanie HACOCOB HA BOAONPOBOAHEIN H BOAOOHHCTHTEIBHRIX COOPYHCHHAX
BLIOIHAETCS IPEPLIBHCTLIM CIIOCON0M PErviAHPOBAHHA. K HEAOCTATKAM HTOr0 cnocoba
npuaatesar: HeBuCoKHH KL, HacTeie NYCKH M OCTAHOBKH, OTPHUATEILHO nencT-
BYIOLIHE Ha TPYOONpoBobsl # 0DOPYAOBAHHE, HEBOIMOKHOCTE [LIABHOTO peryivpoba-
pis. [lpy HCNOMB30BAHIN JAHHOTO CHOCODE PEryIHPOBAHHA HEODXOIMMO NpelyeMar-
PUBATE HEODXOAMMBIA 3A1ac N0 MOWHOCTH ABHraTens. [penmyectsom 31ore cnoco-
fa ARNFeTCH JOCTATOYHO BhICOKAA IKOHOMHYHOCTh, NOCKOILKY OTCYTCTBYIOT JA0NOTHH-
refIbHBIE TIOTEPH PR PErYIHPOBAHNH T10/1a4H.

Pery uposaiie CEOPOCTH BPAaLIEHHA TO3E0/ACT OUYUICCTBIATE TOUHOS H [LTABHOS
peryanpoBanie. baaro1aps NpUMEHEHHID PEryIHPOBAHHA CKOPOCTH BPAlUeHKA rpy0o-
NPOBOARL H KIANAHBL TTOAYYaT MEHBIIYIO HAIPYIKY: YBEIHUHBAETCH HX CPOK Cay#OBL,
M YMEHBINASTCA NOTPedHOCTE B WX obcnymusanny [4].

B ommuude o7 NPAMOTO NYCKA, WIEKTPOABHIATEIL HACOCA ¢ peryTHpOBaHHeM 01
NPeodpaloBaTeIn HacToThl IOIYIAET M3 CETH JTHILL HacTh NYCKOBOIO TOKA. Takum ob-
pasom, FadapHTHEIE PAIMEPEl MIEKTPOODOPYI0BIHN MOKHO COKPATHTE H CHHIHTE 34-
rpathl Ha WX npuodpertedne. braroaaps IPHMEHEHHIO NPUBOJIA © npeobpaloBaTeIeM
YACTOTEL FAabapHTEI IBHIATENS MOHHO YMEHbIIUTEL Ha [0-20%,

Crarsveckas HATPYIKA HA MArHCTPAlbL YMEHBIIACTCA, TaK KAk CHCTEMA HE
NOCTOAHHO MPH BRICOROM JABICHHH. ,,'l:lla.'l-a_“m[f MO AR BACTCH Hal FOOAHHOM YPOBHE.

JIMHAMMYECKHE HATPY3KH 3aMeTHO CHHUKAOTCH NPH «MATKOMY PeryinpoBaHHE B
CPABHEHHH C MPEPLIBYETEIM PErYIHpOBaHHEM. Y CTPAHANTCA THAPABIHMECKHS YIAPhI,
KOTOPBIE HIHAIHBAIOT TPYOOTIPOBOAEL H 0bopylosaHie. Cpok caywOel obopy1oBaHns
MORET JJAKe VIBAHBATHCA.

PeryiupoBanie MyTeM HIMEHEHHA CKOPOCTH BPAIUCHHA TAKHKE NO3B0AACT OCYIIECT-
BAATE IKOHOMIIO dneprin (4],

Mexoa4 M3 BRINECKATHHONO, KAk Crocod peryinpoBaHug Hanopa uiOupacs pery-
NHPOBAHUE Y TEM HIMEHEHHA CKOPOCTH BPALLEHHA HACOCA,
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MexaHuiMel HEHTRODEKHOTD THIIA B CHIY 0CcoDEHHOCTER MX KOHCTPYKUNHE U yCio-
BHI TeXHOJOMHYECKOTD NPOLEcca He TPedyioT PEREPCHPOBAHMA, HX CKOPOCThE Coriacy-
eTCH CO CKOPOCTLIO ABHIATENA, TTOITOMY JIEKTPONPHBO/L ITHX YCTAHOBOK BBITTOIHACTCA
DEIPEIYKTOPHREIM H NOCTABITACTCH 0DBIMHAD BMECTE C MEXAHHIMOM,

[Tpyu Gonpinx ananazonax perviuposanns (D = 2) 1 spicokux TpeboBainil K wecT-
KOCTH MEXAHHYECKHX XAPAKTEPHCTHE MEKTPONPHBOAA NEPCICKTHBHA CXeMa TpaH3d-
CTOPHBLH TPeoBpas’oBaTENE HaCTOThL — ACHHXPOHHBI IBATATENb € KOPOTKO3AMKHYTHIM
potopoM, OTeyTeTEHe HeoOXOMHMOCTH B 2IEKTPHYSCKOM TOPMOKEHHH M peBepee NpH-
BOJA MEXAHHIMOB LEHTPODLKHOTO THIA YIPOLLAET CTPYKTYPY TPAHINCTOPHOTO 11peod-
PAOBATENS HACTOTE M MOIBONAST BLINOAHHTE €ro Ha Da3e aBTOHOMHOTO HHECPTOPA Ha-
MPRACHHA B YIIPABAAESMOTO BRITIPAMUTEIA,

HamenaTs yactory o00pOTOR HMEST CMBICH TONBKO 10 ONPEIcNEHHOR BEAHYHHbL,
npy xoTopoil Hanop TypOoMeXaHMIMa CTaHeT PaBHBIM cTatudeckomy Hamopy. [pu
NATBHEIeM TOHHAEHHH MPOHIBOIHTEILHOCTH HACOCH, HATIOPA PasBHBAEMOTO TYPOO-
MEXAHHIMOM Oy /IET HEJIOCTATOMHO, HTO0L HPEOI0ICTE CTATHYECKHH HANOP B CeTH.

4.7 BriGop npHHATHIX NOKAZATENSH Ka4eCTha

B npouecce pa3paboTKH CHCTEM ABTOMATHUECKOTO YNPaBacHUA W peryIHpoBaHHA
NPHUXOANTCH VYHTRIBATE BECHMA PAIHOODPA3HBIH KOMILIEKe TpeDoBaHMil, CBABAHNBIA ©
PATTHYHBIMH WX XAPAKTEPHCTHKAMH. DTu TpefoBanis MOKHO 00bLeIHHNTE B HEKOTO-
Phle OCHOBHBIE TPY IR,

K neppoil rpynne KpuTepHes caeayer OTHECTH TPehORAHNA, CBA3AHHLIC CO CTATHYEC-
CKHMM M AMHAMHYECKHUMH cBoicTBaMi, Cpein HUX BAAHeRIICE MECTO 3aHHMAIOT TOY-
HOCTHBIE XapaKTepHCTHER. OHH onpeaensioT OLHOKH, KOTOPLIE MOTYT HMCTh MECTO B
CHCTEME YIPABICHUA B PASITHYHBIX PeHKHMIX,

Ko sropoii rpynne oTHOCATCH TPeOOBAHHA, CBAIAHHBIE € HAJCKHOCTLIO paboThl
CHCTEM YIPABACHHS, €€ YCTORUHBOCTLIO K BIMAHMIO BHELIHHX BO3ICHCTBAH, Crona o1-
HOCHTCH B MEPBYI0 ouepelh Takie TpedOBAHHS KaK BEPOATHOCTE De30TRAZHOH padoThl,
HHTEpPBLT padoyux TeMieparyp, BUOpOCTORKOCTE, PecyPe, YCI0BHA XPAHCHIA.

K rperweii rpynne orHocATes TpedOBAHHA CRAAHHEIC ¢ XAPAKTCPOM JKCILTYaTAllHH
cucTeM ynpasienus. Cloaa 0THOCHTCA YCIoBHA 00CIYAHBAHNA CHCTEMBL B IIpoLecee ee
padoT, KBaHGHKaLHA ODCIYKHBAIOILEr O NePCOHANA, BOIMOMHOCTL PEMOHTA.

K weTpeproit rpynie oTHocaTes TpefoBaHnd, CBA3AHIBIC ¢ JONYCTHMON MACCoH i
rafapuTaMi CHCTEMBL U AOIYCTHMBIM NOTpedIeHHeM SHEPTHH.

K naroi rpynne oTHoOCHTCH TPeDOBAHNAA, CBASAHHLIC C TEXHONOMHYHOCTRIO H3FOTOB-
TEHHA CHCTEMBI VITPABISHHS.

Jlna pamero coyuas BeIJIeAAeM CIeyI0UHe NOKA3aTeNd KauecTsa, MpeibHRICHHbIE
K CHCTEME YIPABISHH WIEKTPOIPHBOIOM HACOUHOIO arperaTa:

— MAKCHMAIBHAH TOUHOCTE CHCTEMBIL.

svakeumanbHeiit KL
— MHHHMLILHAA CTOMMOCTE.
MHHHMAIEHBIE FaDapHTh.
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4.3 ObocHoBadne BHIGOPA CHCTEMBI PETYIHPOBAHHA NpHBOIa No cxeme [TH-AJ]

Haubomnee nepernekTHBHLIX H UIMPOKO  HCNOILSYEMBIX B HACTOHLIEE BPEMS CIIOCO-
QOB perviHpoBaHnd ckopoct Al ABIASTCA HACTOTHEIH COcob. o1 cnocod obecne-
HHT [AABHOE PErYIHPOBAHHE B LIMPOKOM JIMANAZOHE, MOAYHACMbBIE XAPAKTEPHCTHKH
QONARAKT BBICOKOH KECTKOCTLIO. YacTOTHRIR CNOCOD K TOMY #e OTIHYECTCH W ewe
OJIHHM BECLMA BAMHBIM CBOFICTROM: IIPH PETYIHPOBAHHK CKOPOCTH Al He NpoHCXO0/IH]
VBEMUEHHS €r0 CKONBKEHHA, KAK IT0 HMEeT MECTO, HallpUMEep, NpH peoCTaTHOM PETY-
THPOBAHMH.

Pacesmorpin TTH ¢o 3BeHOM NOCTORHHOTO TOKA,

Haubosee LIHPOKOE NPHMEHEHHE B COBPEMEHHBIX YaCTOTHO PEryTHPYEMBIX [IPHBO-
NaX HAXOAAT npeodpasoBaTelt ¢ ABHO BbIPAMEHHBIM 3BEHOM MOCTOAHHOIO TOKA, dhyHK- |
UHOHAILEHAN CXEeMa KOTOpOro npuseieHa Ha pucydke 4.1, B npeobpazosarenax 31oro
KA4CCca UCTIONBIYeTed Jioiioe npeodpajoBanie WIEKTPHUYESCKOH IHEPrHH: BXOIHOC CH-
HYCOHIATBHOC HANPAAKEHHE C NOCTORHHOR aMIUTHTYI0H H HACTOTON BREIMPAMASLTCA B
peinpasmutele (YB), dunwrpyercs guustpom (C), crnaskysaeTcs, a 1aTeM BHOBB npe-
obpazyerca uusepropom (M) B nepemeniioe HANpA#HeHHe HIMEHACMON HACTOTEL B aM-
ATV ael. Jlsoiinoe npeobpasoBanie 3HEpPrau IPHBOANT K CHHKEHHIO K11 W K HCRO-
FOPOMY YXYALSHHIO MaccoradapuTHLIX [OKa3aTenel no OTHOUICHHIO K npeobpasoBa-
TeNAM ¢ HENOCPEICTREHHOH CEAILIO,

Prcynok 4.1 — DyukiHonaneuan cxema [T co 3BeHOM NTOCTOAHHOTO TOKA:
Ctb — cetesoil PHIBTP I8 OTCEUSHHS BRICIIUX FAPMOHHE, B — BRINPAMATEND,
obBuHD He peryaupyemblit (B HH nepsoro noko)eHus ) Ans peryaupoBanis Ha-
NPAKEHHA B 3BeHe nocTodnnoro Toka; JIH JT = AaTuMKy HaupsEedHd 1 TOKa;
TK — topmosuu knou; AW — asronomusti naseprop, 00biuto IHAM (pucynox
4.2} M®D — MoTop-OuILTD, YMEHBIIEHHE BRICIIHX FapMOBHK Ha Asuratens, CY —
CHCTEMA YIIpABIeHHA.

[Ipeobpazosatels ¢ NPOMEKYTOHHBIM 3BCHOM [TOCTORHHOIO TOKA NOIBOIACT pery-
JIMPOBATL YACTOTY KaK BBEPX, TAk M BHH3 OT HaCTOTBI NHTAIOIIER CCTH, OH OTIHYACTCH
spicoxy KL (okono (0,96), sHaunTebipM ORICTPOACHCTBHEM, CPABHHATEIBHO MAbI-
MH rafapuraMu 1 HAACAHOCTRIO.

Jacm
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B kauectse sanupaembix kmodeir 8 A moryr nenonesosarees GTO tHpucTOpl
win [GBT tpansneropnt (pueynok 4.2).

T4 VI'JJ WEJ
- WLt - ."'u'll.—.:'?! - WD35
* L L]
UT?J ‘”j VTG
. WD2 « VD4 . | VDB
A | &1 i

Pucynox 4.2 — [pununnuansnas exema AW

BHNOoAspHBIE TPAH3HCTOPD! ¢ HIONHPoBaHibM 3aTeopoM [GBT omin4alor o1 THpy-
CTOPOB MOAHAS YIPABIASMOCTE, NPOCTAA HEIHEProeMKas CHCTEMA YIPABICHHE, CaMad
BRICOKAA padoyas 4acToTa.

Benencrsue storo npeobpaszopatenn dactorel Ha [GBT noipoisiorT paciiipHTs
AHMANA30H YIPARICHHA CKOPOCTH BPalleHHs ABHTATENA, NOBLICHTE DbICTpOACHCTBIE
MPHBOAA B LEIOM.

[Ipumenenne IGBT ¢ Gonee BuICOKOIH YACTOTOR NEPeKIOUCHHA B COBOKYITHOCTH €
MHKPONPOLECCOPHOi cHeTeMOH YNpaBlienns B NPeodpasoBaTelux HMacToThi CHHKRACT
YPOBEHE BBICLIHX FAPMOHHE, XAPAKTEPHBIX A0S THPHCTOPHBIX npecOpasosateneii. Kax
CAeACTBHE — MedbUIMe noDaBouHBe TOTEPH B OOMOTKAX H MATHUTONPOBOAE MICKTPO-
NBMIATENA, YMEHbILIEHHE HAPEBA ICKTPHICCKON MallMHbl, CHHACHNE TIYIBCALHA MO-
MEHTA M HCKOUEHHE TAK HAZBBAEMOTD «lLaraiias poTopa B 0bIacTH MaiabiX HacToT.
CHUKAIOTCS NOTEPH B TPAHCGOPMATOPAN, KOHACHCATOPHBIN DaTapesx, yBenH HBACTCA
UK CpOK  CHYKOB W MIONALUWE  [(POBOJOB, YMCHBIIACTCH KOJHUCCTBO JIOMHLIX
cpabaThiBAHHA YCTPOHCTE 3AUATEL M TOMPEWHOCTH HHAYKUHOHHBIN HI3MCPHTCALHEIX
npubopoB.

MiMeHeHneM NEPHOAA TTOAHM YIIPABISIOWMX HMITYIBCOE Ha CHAOBBIC KIKYH 10C-
[MIAETCS MIMEHEHHE YACTOTEl HANPAKESHUA N10/1aBaEMOr0 Ha JABMraTens (pucyrok 4.3},

[lps TakoM aaroput™e B JH0DOH MOMEHT BPEMEHH PADOTAKT TPH CHIOBBIX KIIOYA
(VT1, VT4, VT6}.

sl
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Preyiok 4.3 — ANropurs NOAAMH HMITYILCOB HA TPAHIHCTOPL]

Jlns paborsl ABHIATENA HEOOXOAUMO ¢ HIMEHCHHEM YaCTOThl HIMEHATE M HATIPHKE-
ime. JLIs HTOr0 €ro MIMEHAIOT B 3BeHe NoCTosHHOro Toka nubo uenoawsyor LM,
[1pu sebope cooTHOWEHHIT MeRUTy HACTOTOR W HANPAAKEHHEM HalLe BCCIO MCXOAAT HX
VCIIOBHI COXPAHEHHA NIEPErpy304HOi CrocodHOCTH,

BuiGop npeobpazosarels HacTOTHI ITPOMIBOIAT HCXOAA U3 YCIOBHA.

=1, 0« 1J
ataw i1 — TIH ¥ Bl %35

Leg
BrigoAbl (0 pasaeny HeThipe
[akum o0pazoM, HA OCHOBAHMH TIPOBSACHHOID aHATHTHHCCKOTO obzopa, K NpoeK-

FHPOBAHMIO TIPHHHMASTCS CHCTEMA YACTOTHOTO Pery/IHpOBaHMA CROPOCTH — TPaliin-
CTOPHBIA NpeobpazoBaTebh YacTOThl — ACHHXPOHHBIH ABHIATE/b.

S
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OINPEJIEJEHUE OCHOBHBIX 2JIEMEHTOB JIEKTPONPHBO/IA

0

1 Pacuer MomHoct 0 BRI00P MWIEKTPOABHIATEIH HACOCHOH ¥CTaHOBKH

JUi8 BLMOAHeHHs TPeDOBAHHH TEXHHUECKOro 3a1anud HeODXOIHMO TTPOHIBECTH
pacHeT MOIHOCTH H 110 KATAKOIaM NPOH3EOAHTENEH BHOPATEH COOTBETCTRYIOLUIHE oDo-
9-12].

Tak kak NOCTARNCHHOH 3ajavel ABNACTCA  PErYIHpPOBAHHE HANOPA HWIMCHCHHCM
HACTOTH BpaLleHHs Pabouero KONeca HAcoea, 10 NPHBOIL, BeIDUpaeMblil B TAHHOH yCTa-
HOBKE, AO0JKEH HMETh BO3MOMHOCTE H3MCHEHHS CKOPOCTH BPallleHNs Band JABHIATEs.

OCHOBHBIM 3BEHOM B CHCTEME WIEKTPONPHBOAR HBARETCH Mlekrpoasnrares. Mi-
BECTHO, 4TO NPHMEHEHHE ACHHXPOHHLIN JBHIATEIeH MOBLIUIAET HALEHHOCTE MICKTPO-
MPHUBOE, 4 TAKKE CHHKAST KAlIUTANBHBIE 3aTPaThl H IKCINYATAUHOHHEIE PACXO/IkL.

Onucanne HACOCHOTO 0DOPY IOBAHMA.

Ha HACOCHOI CTAHIIMH BTOPOTO NOABEMA /18 NOBBIIEHHA HAASHKHOCTH yCeTaHOBIC- |
HEI 1Ba HeHTpobekabix Hacoca tuna 1JI315-T1 (pucynok 5.1}, |

Hacochl uenTpoferible IBYCTOPOHHETD BXOAA THIA [ Npe/HasHAueHb! A4 Tiepe-
KAMMBAHMA BOALL H APYCHY ARALKOCTEH, HMEIOIINY CXOAHBIE ¢ BOJOH CBOHCTBA 10 Bil3-
KOCTH [0 3&' 107 m7/e (360CT) 1 XUMHYecKoil AKTHBHOCTH, Temieparypoi ot 274 no
138K (o1 | z0 85°C). e cofepwalux TBep/IbIX BEIOHeHH 1o macce Gonee 0,03%,
pasvepy Gonee 0,2 MM 1 MHKPOTBEPOCTBIO Donee 6,5 TTla (630 kre/mm’).

Paspea wacoca twna 1 20 30 40

Oy it JETRM WO |-kopryn, 2-aDnmes J-aTymen Wougd s, & pancrans moifienn Seann
R p TV D | ARG AR (A BOnueres

Pucviok 5.1 - Hacoe AByCTOpOHHETO BXO/1A ueHTpodeknni 1,1315-7]

Hacockl OTHOCATCA K HIASIHHM ODIHere HasHadedus Brjaa | {BOCCTAHABINBACMBIC)
FOCT 27.003-90. Hacoesl H3FOTABTHBOTCA B KJIMMaTHYecKOM HenonneHdn ¥ X1 ka-

L

JTuem

1
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reropui passenienna 3.1 0 KIHMATHHECKOM HCMOTHEHHH T KaTeropui pasmeiicHing 2
no 'OCT 15150-69.

Hacocw (arperarel) He NpeinasHavedsl 8 SKCINYATALHH BO BIPLIBO- M NOKApO-
ONacHbIX TOMELIEHHAX,

Obwwe TpefoBanua Ge30MACHOCTH HACOCOB M ArPEraros cOOTHETCTBYH 'OCT
P52743.

VenopHoe obosmasenue nacoca: Hacoe (arperat) 1J315-71 YXJI3.1 TY26-06-
1510-88 1. rae | — nepras moaepumsating; J1 — apycroponsero sxona; 315 — nonaua,
g 71— nanop, s YT win T — knnvarideckoe wenoanenne; 3.1 win 2 — Katero-
PHA PAIMeLlieHHA.

B rabamue 5.1 npuBeicHE HOMHHAIBHBIC JTaHHBIC HACOCA.

Tabnuua 5.1 — HomunanbHble [LaHHbIE teHTpodewnoro nacoca 1J1315-7]
Obosna- | EadHwoa ui-

[TapameTp 3navenHe

L S YeHHE | MepeHMd | ]
[onaua - | Q| wmlhac(mlic) | 315(0,087)
Harnop - . H . M . o0
HacToTa BpalleHs - . no_ | nG.-‘Muu{cT]__ 1450 (24.2) |
MakcnManenan noTpefasemas MoHoeTE | N | KB | 97,00 '
JlonyckaeMuli KABHTALHOHHLI 3anac L AH 1w, He menee | 6,5 B
‘Macca vacoca _ . m. KT | 450
KILT o - e | *o | 83
MoMeHT HHEPLHA 1, KI - M- ' 1.01

Hacoch! OTHOCHTCA K TeM MENaHHIMAM, B KOTOPBIX HEMIB3A TOYHO CRA3ATL Kakad Ha-
rpysKka OyAeT Ha BaIY JABHTATENs B AaHHbil MoMent Bpemend. llosromy asurarenn
cneayeT BuOHpaTe N0 HOMHHAIBHEIE MapaMeTPhbl HAacoCa.

PaccumTaes MOIIHOCTE Ha Baly ABMraTens no gopsyne ns [14]

CepQ, (H,  +AH)  9,81-1000-0,087-(71+6,5)
10007, 1000-0,83

=79,69xBr (51}

roe g =98] Mic” - VOKOPEHHE CBODOIHOID NaACHN;

p = 1000 Kr/M' — [IOTHOCTS BOJbI;

(), =0087 M C — HOMMHATBHAS MPOHIBOIHTETEHOCTE HATOCH,

H,n = 71 M — HOMHHAIBHBLIH HATIOP HACOCA!

AH = 0,5 M — KABHTAIWOHHBLIN 3aT1ac,

MNun = 0,83 — nomubansiet KILL nacoca,

CneaoBarebHo, IBUTATENM, YCTAHORICHHRIE Hi HACOCHON CTAHUMH 10/GKHBL HMETE
HOMMEANBHYIO MoLIHOCTL Goasine 80 kB1. o xapakrepucriram nondepem  acHH-
KPOHHBIT IBHTATENE HE PEKOMEHIYEMBIX [IPOHIBOHTENEM HACOC [9].

Jlucm
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[lo pekoMeHIaUNE HIrOTOBMTEIA HACOCA H PACCHHTAHHON MOIIHOCTH BRIGHPAEM
ACHHXPOHHBIA AsMratens sowiocteio 110 kBr cepun 5AM [Y] SAM2EOSY, nomu-
HATBHEIE JTAHHBIE KOTOPOTO NPHBEEICHLL B Tadamie 3.2,

Tadauua 5.2 — HoMuHabHBIE JaHHBIE acHHXPOHHOTO ABHraTens SAMIEN54 Y3

i
E’ I "I" '_‘ JL I .-l"| -
[ -!': =y - - = b
- - : — & o ot =3 e
1 —_ i —t ke
M= = . = W = = L=
b = = — i = el o A=
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I = 2 s = | . |2 | = = _
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— — e - [ e ra -_— == — -
Z| = S > = z | = = =2 = = =
& ; = - [ u o o= o = =] =
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CSAM2B0S4 [110] 1455 195,110,871 202 [ 707 | 11 | 2.1 | 6,4 | 2.4 | 2,19 |742

B 00 100HLIX CHCTEMAX HCNOILI0BAHNE HACOCHOH YCTAHOBKYN TONLKO JUIS NMOBbIE-
HUA HAOPA HeJ0CTATOHHO. YCTAaHOBKA N0MHHA 00CIEUHBATE PErYIHPOBAHHE J13BIE-
HHS B BOJOHANOPHOR CETH, ¢ UEbI0 MOHHACHHR FHEPTETHHECKHX 3aTPAT, pacxod Bo-
bl @ TAKKE MHHHMHIHPOBATL KOJHUYCCTBO M radapuTos, HCNONBIYVCMOH annapaTyphi
BOAOCHADHEHHSL.

5.2 Beibop npeobpaioBaTelibHOro yOTpoHC TR

Gynknuio npeodpazoBaHna HapaMeTPOB MCKTPHYECKOH IHEPriy NUTAI0LIEeH CeTH K
FAKAM 3HAMEHHAM, KOTOPLIE HEeODXOMMBL U1 HOPMAIBEHOH padoTel IPHBOAHOTO JIBH-
FATENIH, 4 TAKKe (PVHKIHIO NpeodpasoBanis BETMYHHEL MEKTPHUYECKON dHepruy, 101-
BOAMMOI K JIBHIATENO A PEryINPOBAHHA €0 CKOPOCTH H BBINONHAST NpeobpasoBa-
renbHoe yerpoiicTso. Kax Gpuio pacemoTpeno Beine (pazien 4), s kauectee npeodpa-
JOBATELHOID YCTPORCTBO NPUHAT Npeodpazosate/ls YacTOTH, Ha Oase aBTOHOMHOID
pueepropa Hanpskenns na IGBT-rpaisucropax co crkansapuoii HTHMM-moaynsunen.

[lpu Boifope npeodpazoBaTens HacToTLl HEOOXOIMMO PYKOBOACTBOBATLCA CIE1Y10-
(AME OCHOBHBIMH TPeDOBAHHAMN:

BEICOKAY HAJCAHOCTE TTPH MOOBIX PG HAMAN ]}f.lﬁ':.}'lll:l]:.
— NpOCTOTE CHETCMLI YDA ICHH oes VIVIINCHES OCHOBHLIX MAPaMETPOBE BLIXO-
HOI'O TOKA, HAlPAKCHHA H PYHKLHOHQIBHBIX BOSMOKHOCTEH [T4;
— MHHHMAILHO BOSMOATHAA CTOMMOCTEL |'|I'|I..‘[Tﬁpfl'il'?[-}['l'['t_‘_']}[ B JOHAMAZOHS MOILTHOG rei
o 110 kBA. |

e
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B kauecrse npeodpaiosartens AJeKTPOIHepTHd BuIOHPaeM TPaH3HCTOPHBIH Npeod-
pazoBatelb yacToTsl 3GIHV-B1 1K snonckoit dupmbl OMRON (pucynox 3.2) [11].

Pucynor 5.2 — Npeofipazoparent vactorsl IG3IHV-B1 1K dupmel OMRON

MowHelH HHBepTOp WHpoKoro HazHaveHus IG3HV dApiserca jnerko obelyxusae-
MEIM TIPHOOPOM, HMEIOILHM PACIIHPEHHBIE (PYHKIIHOHATIBHBIE BOIMOMKHOCTH, TAKHE KaK
MPONopHHOHaTEHO-RHTErpalbHo-1HpQepeHimaibioe (TTH]) peryanposanye u pabota
B PEKHME JHEProcOepemeHns,

[lo croeil cHIOBOI CcXeMe 3TO JIBYX3BEeHHBIH npeodpa3oBarte/lb THIA HEYIpaB/ise-
MBIH  BLITPAMHTE L ABTOHOMHBIN  HHBepTOp Hanpaxeduws (AMH) ¢ wwmpotHo-
AMIyIsCHOH Moavisuned (LMY, Cunosags uacte AMH nocrpoena va tpansucrop-
HBIX MOJIVIAX, B CRBOSH OCHORE cOJiep#allivx TpaHivctopsl THoa 1GBT (Gunonsphble
FPAHSHCTOPE! ¢ WioAHpoBaHdbiM 3atsopom). [lpeobpatosarens uveer Mukponpouec-
COPHYHY CHCTEMY YIPABICHHA, H MPCIHAZHAYUESH I8 YIIPABIEHHS aCHHXPOHHBIM JIBHTa-
retem MowHocTeo 10 130 kBr. Jluneiinoe nanpsmenne nyTaHus NPpHBOIA © TAKHM
npeobpazosarenem 380 B. Cuctema ynpasneHns npeodpaioBateneM COJSPHHT BCTPO-
CHHBIH TPONOPLUHOHAILHO-HHTerpatbHO-Mpdepenumantvueiit (TTHJ1) pervasTop, na-
paMeTpsl KOTOPOTO BBOJATCA C HHPOBOrO MyabTa ynpasicHHa. Beeas HeoOxoauMble
NAPAMETPRl MOKHO HACTPOMTL ITOT PErYJATOP [UIA PEryIMPOBAHHA JaBNEHHA B BOJO-
MPOBOAHOR MArHCTPIH. Jagadie JIABINSHHA, M BEIHYHHY 0DPaTHOH CBAIH MOKHO OCY-
ECTRIATE B aHAJTOTOBOM BHIIE, HCMONLIVA MHOIOQYHKUHOHAILHLIE aHANOIOBRIE BXO-
Abl. Takke npeobpaioBartels NO3BoARET 00SCIEUNTD ILIABHLIH PASIOH H TOPMOKEHHE
JIBHTATENA 10 33/IdHHBIM BPEMEHAM [TYCKA H TOPMO¥EHRE. BeTpoeHHble MOIYIH 3a1IHT
CONEPAAT MAKCHMATBHO-TOKOBYIO 3aIUHTY JBHIaTelel, 3aliTy OT Meperpysku CxXeMkl
10 HATPAKEHHKY, 3ALIHTY OT MEPErPeBa TPAHIHCTOPOR, 3AlIHTY OT NEePerpyikyd IBHra-
TE/lA | ApYTHE BHILL 341IIMT,

STucme
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B rabnuie 5.3 npHBeAeHB OCHOBHRIE XapakTepHCTHKH Npeodpazosareis YacToTsl
IG3IHV-BIIK.

Tabnuua 3.3 — HomuuaieHele aandsie 114

[TpeobpazosaTent obecTeMHBACT CASAVIOLIHE PEXKUMEBI PADOTH H YIIPABACHHA NpH-
BOAHBIX MALHH H MEXAHHIMOE!
— IUIABHBIA IYCK,
— JUTHTENEHYIO paboTy B 3a/JaHHOM IHATIAI0HE YaCTOT BPAlleHHs U HArpy30K;
pPeBEPCHPOBAHHE JIBHAHECHHA,
— TOPMOKEHHE H OCTAHOR]
— ZAMWHTY WIEKTPHYECKOro H MexaHndeckoro obDopyaoBaiHd B aBapHiHBIX H He-
IITATHLIX PeAHMAX,
PPeRTHBHOCTE NPHMEHEHNS JAHHOTD MeKTPONPHBO1A 00YCI0BIEHA;
BRICOKHM Ka4eCTBOM CTATHUYSCKHX H JIHHAMHYECKHX XapaKTepHCTHE]
— BBICOKHMH 3HEPreTHHECKHMH NOKA3aATeNHME;
— ru0roil HacTpoiikoit paboynx napaMeTrpoB H peKHMOB,
PAIBHTBIM HHTEPDEicoM H aJIanTHBHOCTEIO K Pa3IH4HBIM BHEUIHHM CHCTCMAM
YIPARICHHA 0 aBTOMATHIALHH, B TOM YHC/IE BLICOKOTD YPOBHA!
BLICOKOH MOHTARHO-HANANOMHOH MOTOBHOCTBIY,
— NPOCTOTOH 1 V00CTEOM YIIPABASHHUS W 0DCIYAKHBAHHA B IKCIULYATALMH,

5.3 Bubop gatyika J1asieHus

Jatunky Japnenys pazpadaThBAIOTCA PAIOM HIBECTHBIX (HpM. B BRINYCKHOH pa-
HoTe snidpan gatauk AasneHns dmpsel «METPAH» [12],

Hatunkn aasnenus Merpau-100 npeanazHadensl 18 paboTel B CHCTEMAR dBTOMA-
THYECKOTO KOHTPOIA, PEryAHPOBIHMA W YIPABICHHA W ODECHeunBaT HelpephiBHOe
npeobpasoBaHMs JaBIeHIA B YHHOHIHPOBAHHBI AHANOTORBIH CHIHAL.

Brifop AaTduHka OCYIIECTBHM HeXoad M3 paboyero jpasaenua Hacoca Hy,, = 65m =
6.5 aT., TOMIA MAKCHMANEHO BRICOKOE paboyee AABICHHE PABHO

Powe= K- Hyp = 1,2 -6,5 =78 atm. (5.2)

Iapamerp Inauenme
 Hanpaxenuwe, B o | ) 220/380
Yacrota, I'm - |  50/e0 B
Homunansias MOIHOCTE, KBT - g 130
KL% ] 90
Conporkenenye sasemiieHds He Gonee, Ow 1o )
| lapameTprl AHATOMOBLIX _:I lanpawenne, B | 0...10 ocr. Toka
| BXOJI0B - [ Tok, mA | 4,20
MakcumansHas Jnnba kadens smeway 1Y i nsurarenes, M o

. .fl.'rml
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Britupaem natauk ¢ Oammaimmy Gonbiuuy padounm nasnennem Merpan-100-J1H
[PHCYHOK 3.3).

é
¥

Pucynox 5.3 — O6umit gua garanka gapienus Metpan-100-/1u

Jaruuku pasnerus cepun Metpau-100 npeasasHadedbl 108 paDoTel B8 CHCTEMAaX
ABTOMATHHECKOTIO KOHTRONA, PErYIHPOBARMA H VIPABACHHA TEXHOMOIHYSCKHMH TpPo-
Heccamy M obecneyHBaoT HenpepsiBHoe npeoiipaioBanie B yHHOUUHPOBAHHBIA TOKO-
Bl Wi undposoii Ha Oaze HART-npoTekona BRINOAHON CHIHAT QHCTAHUHOHHON
nepesad HIMepaeMelx BeHMnH H30eTouHoro gasienns - Merpan-100-J1H.

amepsiembie cpeibl: ®HAKOCTH, NAp, Tas, B TOM 4HCNE, rasoo0pasibii KHCIopol 1
KHCIOPOA0CONePAAIIHE FAZ0BLIC CMECH.

JIManazonsl H3MepPACMbIX TABISHNH:

— suniManeHEi 0-0,04 &l la;

— sakcumansibiit 0- 100 Mlla:

Ocrornas norpeiocts: £0,1%, £0,15%, £0,23%, £0,5%0;

CTenens 3alMThl OT NLITH W BOJLL [PO3.

BuixoaHble CHriab:

— AHAJOTOBLIA CHrHAA NOCTOAHHOTO Toka 4-20 MA, 0-53mA, 0-20MA. JIng 1aT4uKoB
HenoaueHns Ex - toneko 4-20 mA;

— AHANOFOBBIH CHPHAN NOCTOAHHOTO TOKA 4-20 MA, ¢ HANOKEHHBIM LH(POBBIM
curtanom i cranpapre HART,

BosmomHoCTH JaTHHER: KOHTPOIB TEKYIEID 3HAYCHHA H3MEPHeMOro JaBICHHM,
KOHTPOIIE M HACTPOIKE TapaMeTPOB JaTYHKA; YCTAHOBKA "HYJIA"; BROOP CHCTEMbl ¥ Ha-
CTPOKa eNANIL HIMEPEHHMS] HACTPOHKA BPeMEHH YCPEAHEHHH BLIXOJHOTD CHIHAG
{(neMndpoBanne); nepeHacTpoika JHANAIOHOB HIMEPCHHN, B TOM HHCIC Ha HeCTaH-
paprapit (25:1, 16:1, 10:1); nactpoiika na "cmeiennsli” QHANA30H W3MepeHns; BbIOOp
FABHCHMOCTH BBIXOJHOID CHIHANA OT BXOAHOH BEIHMHHBL (JHHEHHO-BOIPACTANLAA,

Sucem
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I{{L!Hﬁpﬂﬁﬁﬂ AaTHHED; HeNpepbiBHAA CcaMOIHATHOCTHER; TECTHPOBAHHES H YHPABICHHE
napaMeTpamMy JaTyMEd HA PpaAcCTOAHHH. 3allHTaE HACTPOCK O] HECAHKUMOHMPOBAHHOTO

5.4 Pacuer # BuIGOp Kadeis NHTAHNAA
Pacyer peobxoaMMOoro cedeiing kadend MHTAHHA BCEH YCTAHOBKH NPOBEIASM N0 1o-

IYCTUMOMY TOKY € JIUTLHEHIIEH NPoBeproi HA N41CHHA HATPAHEeHHE,
“eueHne npoBoaos U kabenell Hanpawenwesm o 1000 B no yenosuio narpesa sbl-

GUpaeTcs B 3ABHCHMOCTH OT JUIMTEIBHO JOIYCTHMON TOKoBOIT Harpyski. Bribop ceve- |
HHA DPOHIBOIHTCH [0 YCIOBHED HAMPERA [UTHTENLHLIM PACHETHLIM TOKOM
I
I o —
(] B '
' kK,
riae Ip = pacuerHslii TOK HAMPYIKW, KOTOPSI PABEH NepeMeHHOMY TOKY, noTpedisemo-
MY YCTAHOBKOI:
) WO
: P, _ 110000 A
P [ . i ] FRLT ST
VAU ccos-np W3 -380-0.87-0.951
Ly qor — ANHTENBHO-AONYCTHMBIT TOK HA NPoROIA, Kabeld H LIHHOTIPOBOIR; !
ky = 1 — nonpasotusiil KoxpdHIHEHT Ha YCIOBHA TIPOKIAAKH [HPOBOAOE W Kabenew
(7], Tabauua 32 )
ko = 0,85 — nonpasoutntil KoadupiilnenT Ha uneo pabotalouinx kabened, Nesannx
pagom B 3emie B TpyOax uam Ges tpy0 ([ 16]. Tadnuna 33},
202
]i. '||.||_ = -__233."1.
‘ 1-0.85
BriGHpaem ceuenye wuibl 93 mm™ s toka Iy gon = 255 A ([16], rabnnua 25).
[TpoBepuM NpoBOA HA NALEHNE HAIPHACHAA HCXOR H3 TOIO HTO JIMHHA B 3 npoBo-
Aa AnuHoH 1 00M,
3l 3100 i
Al =1— =24 ——— —=10,5B
vS 1079510 »
(,0175
| 107
roe T =—% ~ 7 - IPOBOIHMOCTE MEJH;
[ 0.0175
fncim
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p=00175-107"- yaeneioe conpoTHBISHHE Mean H cocTapnger 3.73 %o o1 Hanps-
HEHHA UTANMA, 9T0 ABIACTCSH ADNYCTHMBIM [UIS AanHoi cuetembl. Boibnpaes kabensb
qeTRpexHNIbHEIH rubkui vapkn FGTR-0.6/T 3193 ma xS0 Mm” [16].
CrpykTypa kabena:
— III;‘H‘]H.I.'II_':[IIHI{: :‘ﬂ-:,_‘;lill;.]ii "‘-.1HII'I'|HI];‘.UIH!‘-lH"Illl:uli".[, HInace ]'I-!':Tl'l'-;l'.'ll.'[l-l ::"'.
HIOMALIMA A1 ITHITIPONTHIEHOBAA PE3HHA;
— HAMOTHHTEh! HEBOAOKHHCTBI HETHIPOCKOTIMHBIT MaTePHa HETIOIE A BAO LM
FOPEHHE, ¢ HHIKUM BLIACICHHEM KOPPOIHOHHBIX IA30E,;
— gHewnsd wionauua: [IBX ngactuxar RZ HenoaaepwusaioniMi topenne, ¢© His-
KHM BbUIENEHHEM KOPPOZHOHHEIX IA308,
TexHuMecKHe XapaKTepHCTHRN:
HOMHHATLHOe Hanpasenue: 00671 kB:

— pabouas Temneparypa: 1o 90°C;
— TEMNePETYP KOPOTEOMO 3aMbikanig: 23070,
MHUHHMATEHA TEMIepaTypa HHeTauistnn: 0°C.

[IpHMEHeHHe: HerIBUAHBIH MOHTE BHYTPH H BHE NOMEILEHHH (B T.4. 1 Hesallli-
WIEHHEBI ), NPOKIAIKE (B T.4. 0 HesamMiedtad) B semie. OCoDBIC XAPaKTePHCTHER: XOpo-
WS CONPOTHRIAEMOCTE BO3IRHCTEHIO HHIYCTPHAIBHBIX Macen. LIBeT BHEIIHER HIOIALMH:
CePhIH.

2.5 Buibop anmaparos sallid sl

B KauecTBe annaparoB SauiiTel WICKTPOYCTAHOBOK NPUMEHIIOTCH NAABKHE [1Pea0-
XpAHUTENH HIH ABTOMATHYECKHE BRIKIIOHATENH ¢ BCTPOCHHBIMH TRIUIOBBIMU (11718 3a-
LMTEL OT NEPErPYI0K) K ANeKTPOMATHATHLIMEA (T4 3ALIHTEL 0T TOKOB KOPOTKOID 3aMEI-
KaHud ) paciernmTesmm,

BrIGOp aBTOMATHUYSCKOTD BEIKITIOUATENS IPOHIROANT (10 HOMHHAILIOMY TOKY, @ Hi-
CTPOHKY TOKE VCTAHOBKH COOTBCTCTBYIOMICTO pacuUenuTend HpOoH3BOIAT 110 JOMNYCTH-
MBIM TOKaM neperpyaki (1,21,) v kopoTkoro saMbikanus (21,,).

Bridupacy apTOMATHHECKMI BLIKIOYATENL © 3MEKTPOHHLIM PaclenuTenesM THIIA
TeamBreak XS400SE-C 250A dmpumpr TERASAKI [16], co cnenyioinMMl TexarYe-
CKHMH XAPAKTEPHCTHKAMMN.

HOMUHAIRROE Hanpawenne 3580 B

— HOMHHAILHBIH ToK 250 A,

5.6 BriGop vnpasnsionero yerpoieTsa

B kauecTBe VIPABIAIOWIEr0 YCTPOHCTEA CTAHLIMA MOJKAUKH BOLL BeIDEepeMm mpo- :
FPAMMHPYEMBIE JIOMHYECKHIT KOHTpOILIEp (TexXHoJoradeckuiil konrponiep) MUE kom- |
NaHny «MOCKOBCKHI 3aBO TCII0BON ARTOMATHEHY (PHCYHOK 5.4 ). .

Kontpomrepel MCE npeadasnauetbl 178 dBTOMATHIHPOBAHBOIO YIIPABICHHA, KOH- |
FPOIA W MOHHTOPHHIE PASHOOOPATHBIX TEXHOIM HYECKHX NPOHECCOR:

— Ha obnerray AKX

S - dncr
140400, 201 6.340.000 113 38
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1}y RS4ES (¢ ransBanHueckiM
rumu npudopavy KOHTAP;

2y RS232 nna noaxiodedds nepdepiiHBIX YCTPOHCTE PAsIHYHBIX IPOHIRO-
JAWTEnel, 108 0DBeIMHEHWA © MOIYIEM PacIuHpPeHHA AHCKPETHRIX BXOJ0E H BRIXOJLOB
ME4  (oOpazosanve  paCclIHPEeHHOrO  KOHTPOMACPA) WM JIPYCAM  KOHTPOIICpOM
MCEMC12 (obpazopanne cocTapHoro KoHTpoaiepa) RS485 ang nojxmoqenns ne-
pHpePHAHBIX YCTPOHCTE Pas/IHYHBIX TPOHIBOJIHTEICH;

3y RS232/USB/Ethernet (B 3aBHCHMOCTH OT UCTIOIHEHHA ) I8 HATAAKH H AHC-
neTdepH3aunn, JLis cessn ¢ BEpXHUM VPOBHEM OCYIIECTRINETCA nojkiwdenne K M-
repHeT Ge3 HCMOAL30BAHAR KOMNBIOTEPA: HePes MOLEM, POYTEP HIH MO JTOKAIBHOH ¢e-
. Bosmosen ofmen nanueimy gepes Ethernet ¢ apyrumu cersmu ipubopos KOH-
TAP;

Obecneuenve GyHKIUA NpHOOPOR MPHEMHO-KOHTPOILHBIX OXPAHHO-IIOMAPHBIX
i IpHOOPOB MOKAPHBIX VIIPABRICHHA B CHCTEMAX Fa30BOr0, MOPOIIKOBOI0 H a3po3oiib-
HOTO TNOKAPOTYILCHHS, 2 TAKKS B CHCTEMAX NPOTHBOIBIMHOR 3alIHTLL 31aHHH W CO-
OPYACHHM,

Pacemorpum nporpaMmuog 00ecneueHne KonTpoJiepa.

B naMaTh KOHTPOAIEPOR 3AMHCAHA ONEPALMOHHAA CHCTEMA, KOTOpas oDecnieunBaet
CaMOIMAarHOCTHRY, 00paboTKyY MAaHHLIX AHANOTOBBIX W JIHCKPETHBIN BXOIOB, PYYHOE
VIPABIEHHE AHATOIOBLIMH H JIMCKPETHBRIMH BhIXOMAMM, CBA3E © BEPXHHM YPOBHEM
VIIpaBIcHHs, CBA3b C ApyrHsMu npibopasu no kanany RS485. Boamouwno obHOBICHHE
ornepaiHonHoi cueremsl vepes nporpavyy KOHCO!b.

JU1g aBTOMATHYECKOTO YIPABICHHS TEXHOTOTHYECKHM [IPOLeCcCoM CO3IAeTCd Tpo-
ekT (QVHKIHOHANBHBITA anropiv ). [poekt paipadarkisaercsd Noabs3oBaTeleM 8 [Ipo-
croii rpadmueckoil gopme ¢ uenoaplopander OnOIHOTEUHLIX OIOKOE TTPOTPaMMb
KOHI'PA®D, 3arpyika NpoekTa B KOHTPOLIEPL! M €ro HATAIKA NPOH3IBOJAHTCH HEpes
nporpassbl KOHCOJIL w KOHTAP APM.

Jng oprasu3alui IHCHeTYEpH3aMd (MOHHTOPHHEDT M YIIPaBIeHHe) npeilaraeTc
pasinuboe nporpammioe obecnedenue: KOHTAP SCADA (ucnonwsyercs rioDaib-
Helil MuTepaeT-ceppep, A0CTYN K KOTOposmy odecneduBaercs ¢ modore KOMILIOTEPa,
nommoueHHoro ¥ Hurepuer gepes obsiunstii web-Opayaep), KOHTAP APM u OPC-
cepeep A npHMenets apyrux SUADA cueTem.

PaccMOTpHM HCIOIHEHNA KOHTPOJITICPOR

Kontpomiepsl HMEIOT PRITHYHEE HCNOIHEHHA DA30BOT0 MOAYIIH, KOTOPLIC OTNH-
HAKOTCA MEKLY CoO0il THIIOM JIMCKPETHEIX BHINOJAOB H KONMYECTBOM aHANOTOBLIX Bbl-
xonos (tabinua 5.4).

yazaenennes) aa8 o0beIHHEHHA B CETh ¢ APy=

TatGauua 5.4 — Menonnenus dazosmx Mogyied TR MOR

Haumenopanue - Konn4uectTso
- | THIT IHCKPETHRIX BRIXOA0E _
0a30BOM0 MOV AHATOTOBRIX BRIXOI0B
— T - — ! - —_— - ! —F‘—_ - —
MOR.3x]1 | [parsHcTOpHbIE . 2
N CHMHCTOPHBIE, MATEBAHHYECKH o
MC8.3x2 P | 2
WINIHPOBAHHBIE !

VIR
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TpasadcTOPHEIE BRIXOAHEIE KIHOUH 00BIMHO HCMNONBRIVIOTCA B KOMIUIEKTE C BHEUI-
HUMH peae WK penefHbivi Moaynavu MRE, KoTophe BRINOAHAIOT PYHKUMH yCHIe-
HUS MOLLHOCTH H pacluipeH s THCKPETHRIX BXOI0E,

CHMMCTOPHBIE TIBBAHHYECKH HIONHPOBAHHBIC BhIXOAHLIC KIHOYH HCNOALIYHOTCH
Wi HeMOCPeACTEEHHOTO YIPABICHHA HCTOMHHTEIBHEIMA MEXAHHIMAMH KIAIIAHOB HIIH
FACITOHOK, MATHHTHBIMH NYCKATEIAMHA | T.]1.

TexHuuecKas XapakTepHCTHEA:

| Tnraune:

- Hanpascenne — 24 B noctosnHero Toka {fonyekaercd ot 11 no 36B) win 24 B
nepemertoro toka S0 (60) ['u (nonyerkaercs ot 12 1o 28B);

[Norpebaseman mMomHocTs — He Gonee 6 B-A.
2 JINCKPeTHRIC BXO/BI

Konnuectso - 4;
— TajeBAHHYECKas WI0IAUHA — OT BCeX OCTANLHBIX LENEH;
— Tum —"cyxoil” kmou,

TpeboBanus K BHELIHEMY KAKOYY !

1) PaGovee nanpamenue - He Mexee 35 B,

2} KosmsyTHpyeMBlT MOCTORHHEI TOK — He Menee |0 MA;

3) Tok yreurn — He Donee (0,05 MA;

4) Yacrora kommyTauun — He donee 300 1.
3 AHANOTOBBIE BXOJBI
— Koawvectso — &;

K mioGoMy BXOJY BOIMOKHO NOAKIIOUEHHE CIEAYIOUIHY JaTHHKOB!

1} JlaraMku ¢ BLIXOAHBIM CHTHAJIOM HOCTORHHOIO Hanpswenus ot 0 jo
2400MB (¢ apToMaTHUECKHM NepexmodenieM Ha noaauanasons: 0-150uMB, 0-300MB,
(-600MB, 0-1200mB, 0-2400mB ¢ ocrosHoil norpewnoctsio 0,2% ans kaworo noi-
avanazoda) w ot O go 10B (0,2%);

2y JlaT4HMKH ¢ BBIXOAHBIM CHIHAIOM MOCTOAHHOIO ToKa o1 O 10 20mA {0,25%)
notd o 20MA (0,3%);

3} TepmonpeobpazoBaTeIn CONPOTHRICHHH]

4) TepmucTops

5) Peocrarnbie naTuHKH;

6)  JlaTMHKW JHCKpPETHOTO CHIHana THia “cyxoi” kmod (3 MA, [0 B);

71 Tepsmonapel.

4 JInckpeThile Bexoasl s MOE. 3x2:
Konuyectso — 8}
— Tun —“cyxoid” CHMHCTOPHBIH KIHH,
— Kommyrupvemsiii ok — o1 0,015 g0 0,54 SO(60)
— MakcumansHoe nanpasenne — 488,
— TlaneHHe HANPAAEHHS HA OTKPLITOM K104e — He Donee 2B;
— DanpBapHueckad H3OUALNRA — OT BCEX OCTANBHBIX LEned,
5 AHQIOTOBEIC BRIXO/IKI
Konuuecrso — 2;

S
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Kax il BLIX0I KOHMGUTYPHPYETCH NoJ HYKHBIA AUanason CHrHaia:
1y o1 0(4) 10 20 MA nocroannoro Toka Ha Harpysky He Donee 0.5 KUM:
2y or (0 a0 5 MA TOCTOAHHOTO TOKA HA HAIPY3IKY He Donee 2 kUM,
1) o7 0 g0 10 B noctosnnoro Toka Ha Harpy3ky He menee 2 kOm,
6 Murepdheiicn:
— RS485 (¢ ranpBaputeckoll usonsuueil, A obbeaMHeHHs B CceTh TPHOOPOB
KOHTAP);
— RS8232 piy RS4E5 (Bmbupaetes KOHQUIYPHPOBANHENM, [UIH NOAKIIOYSHHA [EPH-
HePHITHOTO ODOPY N0BAHKHA )
RS232, USB, Ethernet (118 caain ¢ BepXHUM YPOBHEM YITPABACHHA, TIPH HAAH-
HHH BCTPOEHHOTO cyOMoyas ).
T 1yanT viipasienns (NpH HATHYHE BCTPOSHHOO CyOMOIY I )
— JInCiien — wWHIKOKPHLT ATHYECKUH, CHMBOIBHBIA ~ 2 ¢TpoKH no 16 3Hakos;
Ynpasnenne — 4 KHOMEH;
—~ HMuaukaiug — 8 CRBETOAHOIOB COCTOAHNA IHCKPETHLIN BEIXOIORE,
- Ber

17317

yoeHHel wuTepdeiic RS232 (ju1g cBa3n ¢ BEPXHHM VPOBHEM VIIPARICHWS ).

Brisoasl o pasgeny MiaTh

CornacHo TexHHYECKoro 3aJaHud IPOBEISHE HEODXOIHMBIE PACHCTE M NPOHIEEe-
aeH BLI0OP COOTBETCTEYIOMIErD ODOPYADBAHMA: UEHTPOOEAHBIH HAcoC, YacTOTHHIA
NPeodpasoBaTelb, JMATHHK [JABACHHA, NPOrPAMMHPYEMBIH NOTHYECKHI KOHTpOILEP.
PaccunTtano HeobxoauMoe cevenne kadens 118 NHTAHHA YCTAHOBKH U BeIOpaH annapar
JAITHTEL

faec
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6 CHHTES CHUCTEMDBL VITPABIEHIA

6.1 PaspadoTka cTpYKTVPHOR CXeMbl

[MpoekTHpyeMas CHCTEMa NPEACTABIHEST COD0R OIHOKOHTYPHYH) CHCTeMY YIIpasJie-
HHS, ¢ OJIHHM BHEIIHHM KOHTYPOM — KOHTYPOM JIABICHHH,
CTPYRTYPHAsS CXeMa NPoeKTHPYeMOil CHCTEMBI PEICTaBIeHa Ha pucyHie 6.1,

|
He
ILH'-_}. ;J‘I! h. Tof I: ]{ - o l_lx':'_‘:: 1 _|lr.= { I | I{" L 1_' a “r J\ I"
-{}'_h . ™ [p+l BTRA -4' gl Uep Beoed \/.—:- ‘\5
-H_Ll ot =

Pucyiok 6,1 — CTPYKTYPHAN CXEMA VICKTPOMEXAHHYECKOR CHETEMBI

Ha pucyHke 6.1 HCnois30Babe cagaylomme odoshavennn: P/ — peryastop nasne-
HuR, Ko~ ko et nepeitatn ABHIaTens

K,=—: (6.1)

Ko — KoadupHIHeHT 00paTHOH CEAZH M0 JTABIEHHKO

Yy

K . fr.2)
ST (o

6.2 Pacyuer napaMeTpos nepeaatodol QyHKIHY 00BeRTa YIPABRISHHS

6.2, ] Avams oDbeKTa pervinpoBaliig

B obmem coyuae o0LEKT YNPapIeHHds OMUCLIBACTCH (HyHKUHOHANLHON CXeMOil,
NpUBeaSHHOI Ha prcynre 0.2

Ofosnavyenns Ha pucyike 6.2: AJl — acnuxponnmit asuratens: HH — uenrpoben-
Heiil nacoc; U, — wanpsmenne ctatopa, 13; f. - vacrota nanpamenus cratopa, [ o -
MEXAHMHECKAS YINOBAR CROPOCTE BPALLEHHA POTOPa H padovero Kolleca Hacoca, palc;
M, — craTiuecKnil MOMENT Harpy3Kn Ha sany Asurarendn, H-m; Hy, — vanop na swixoae
Hacoca, m; Hy, — nanop Ha Bxoje Hacoca, M; () — NpOH3BOAHTENLHOCTE HAacoca, M7/c; §,

FHAPABIHYECKOE COMPOTHEISHME MarHCTPaIn, K fMecT),

Jucm
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Pucyviok 6.2 — YHKIMOHANLHAR CXEMa HACOCHOTO arperara

Fak wiBecTHO, HAMPYIKE LeHTPODSKHLIX M OCEBBIX HACOCOB, BEHTHIATOPOR U JIpY-
FHX MEXEGHHIMOB BEHTHIATOPHOIO THNE HAZBIBASTCA BEHTHAATOPHON Harpyskoil. Cta-
THYECKHI MOMENT B NOA00HBLIX MEXAHHIMAX JABHCHT OT CKOPOCTH BPallleHHs padoqero
koneca Bo Bropoil crenexnn. s BeIBOAA 3aBHCHMOCTH MOMEHTE CONPOTHBASHHA Ha Ba-
NV JABMIATENS OT €0 CKOPOCTH BPAIEHHR HeoDX0UMO HMeTh MaTeMaTHYeCKHE Bbipa-
HCHHA NAPAKTCPUCTHEN HACOCA H XapaKTepHCTHEH TpyDonpoBoia.

OCHOBHBIMH NAPAMETPAMH HACOCA HBIAAKTCA HANOP M 01444,

[Mogaueil () naspipaeTcd 00BEM KHAKOCTH, NOJABAEMBIH HACOCOM B eAHHHIY Bpe-
MEHH,

Hanop H onpegensercd kak pasHOCTE CONCPKAHMA IHEprud B | K@ KHAKOCTH
(vIeaLHOM IHEPTHA) Ha YHMacTKe OT BXO/A B HACOC J10 BBIXOA W3 HETO.

Juddepenimanniuoe ypasieHne ONUCHIBAOLIEE XapakTepHeTiky nacoca [13] H
CXeMa COCTABICHHAN HA OCHOBAHWH 3TOI0 YPABHEHHA JOCTATOMHO IPOMOSIAKH,

Jots perne s 3a1a4 aBTOMATHIAUMK  Leeco0DPa3HO THHEAPH3ORATE ITY CXEMY,

Ecau He yHHTBIBATE HHEPLUHOHHOCTE NpeodpasoBaTe/id YacTOTh H MEKTPOMATHHT-
HEIX 1ETeH ABHIaTENA, CHNTAA, YTO OHW HA NOPRIOK HMMKE, HeM NOCTONHHAA BPEMEHH
TEXHONOMHYECKOIo 00beKTa, W CBAIb 00BLEKTA H 3JIEKTPONpHBOIa uepes M, cunran, uro
AKECTKOCTD MEXAHMYECKOH XapakTepHCTHRR JIBHTATENA J0CTATOMHO BRICOKL, TO CTPYK-
TYPHYK) CXEMY B CAYHAe YHPABACHHA HANOPOM BOIMOKHO JIHHEAPH3OBATH B HOMH-
HAIBHOH TOYKKH H YIIPOCTHTE K BRIY {pHCYHOK 6.3 ).

Hacoc W rugpasindeckas CeTh — HHEPUHROHHBIE 3B€HBH, KOTOPHIE MOIYT ORITE Npei-
CTRENCHR ANEPHOJIHYECKNM 3BEHOM neproro nopajaka [13]:

k'l ;|..'|::I:.:-"I }

WI||:11} = - 3
- Fi :Iil.l\.'p+l

(6.3)

e Koy — KOOMPHIIHEHT npeodpazosadMs Hacoca,

Tpe — NOCTOAHHAA BPEMEHH HACOCA.

Tak Kax HacoC SBARCTCA HeMHEHHOH CIOKA0H CHCTEMOH, 8 MBI padOTAEM B MAJTBIX
OTKJIOHEHHAX, THHEAPHINPYEM €0 KOMDDIHEHT NepelatH.

REE
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Juavenne T,,. = 0,001 ¢ [13]. [Toatomy, npu CHHTE3E CHCTEMBI CTONL MATOH 110CTO-
AHHON BpEeMEHH J0NYCTHMO npeHedpeth 0 CHUTETE HACOC DEeIHHEPIIHOHHBIM IBEHOM:

\h:ll.lu'l: p.l = kll.l.' "

Monens nacoca Ov/aeT aMeTh BH, H0KA3aHIbLIT HA pUcyHke 0.3,

Q. I-(HE.II.'EE

Pucynox 6.3 - Monens Hacoca

Torpa crpykrypuas cxema CAY nacocHOl ¥CTaHOBEM OVIET HMETh BHA, NOKa3aH-
HbIH HA pHCYHKe 6.1

Brinanue NOCTOAHHOH BPEMEHM HACOCA HA [APAMETPB NEPEXOHEIN NPOLCCCOB B
cHeTemMe OV1eT YUTEHO NPH MOJISTHPOBAHHH CHCTEMAIL.

6.2.2 JMHaMHIECKas MOJISIE ACHHXPOHHOMD KOPOTKOBAMKHYTOIO IBHraTe s

Ha ocnose T-00paszHoll cxeMbl 3aMelleHns (pueyHok 6.4) 0 CXeMBl THHAMHYECKOH
OOODIIEHHON  NEKTPHHECKOH  MALIMHLL TPOHIBOAHTCH  MATEMATHYCCKOE  OlMCcaHHe
ACHHXPOHHOTO ABHIATENS ¢ KOPOTKOBAMKHYTEIM POTOPOM W pazpaborka ero annamu-
HECKOH MOJIEIH.

Jres

Pucviox 6.4 - Cxema samewenns Afl
[MapameTpbl cxeMbl JaMeLeHUA:

L] U L] l'..,
:";.I —X" [ Ifas : KI_. _ 1||‘i.-u:J_l|lI1 ]{ _ ]'{II [ 7 ipn [{ I{ll ] e lf}l_-l]
||||- ||=:-|

(KD lifi

rae :J{. - [IABHOE HHTYKTHBHOS COTPOTHRIICHHE;
1{15 X | - AKTHBHOC H MHAYKTHBHOE CONPOTHBIIEHNA ODMOTKH CTATORAE, 0. €.

24 1, X 3 - AKTHEHOES H HHAYKTHBHOS COTPOTHEICHIH OOMOTEHM PoTORA, NPHBCACHHLL
Kk OOMOTKE CTa ropd, oo e

s
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X1, }-’."_\, K, [{"1 - CONPOTHRICHHE CTATOPa H poTopa, UM,

Ui Tigos - HOMHHALHBIE 3HAYCHIA (DAIHOTO HANPAKEHHN, B utoka, A.

[Tpi matemarnueckom onucanun AJl, xak o0bexTa YNpaplIcHus, NPHHAMAKTCR
CASAYIOLLIHE JTONYUIEHWSH:

— HAMAFHHYHBAIOLUIHE CHIILL ODMOTOK [JABHIATSIS PAcnpeiendiores CTporo CHHy-
COMJIANBHO B0 OKPYAHOCTH BOSIVIIHOM 3830pa;

— NOTEPH B "CTAIIH . CTATOPA H POTOPA OTCYTCTBYIOT,

OOMOTEH CTATOPE M POTOPA CTPOIo CHMMETPHYHEL Co ¢ABHIOM 0cn Ha 120 rpajl.;

— HACBILEHHE MATHHTHOH LCNH OTCVTCTBYET.

Hus cHHTEZA PErvIATOPOR CHOTEMBL VIIPABICHHA  HCTIONBIYETCA THHEAPH30BAH HAM
Mofenk AJ. CTpYKTYPHYIO CXEMY JIHHEAPHIOBAHHOA MOJIETH aCHHXPOHHOrO JBHraTe-
T MOWHO NPEJICTABHTE B BUIE, MO, (IPHBEACHHOH Ha pHCYHEE 0.3,

Pucynor 6.5 — Jlnneapusosandag soiens AJl

Ha pucynke 6.5 oboznavenn: M — mexanuueckuil moment asuratens, H-m: g -

HCCTRKOCTE JIHHEHHOIO YHACTRA MEXAHHYCCKOH RAPARTCPHCTHREH. .I.. — JCKTPOMAIHHT-
Has TIOUTOSHHAA BPEMEHH, ©] _lx_ — C:-.'?u[ﬂl‘t]ll;]ﬁ, [I[‘.Il'ril-}l.!_'ll.l‘HEH:]ﬁ R BallY JIBHIATEEH MOMEHT
HHCPLAH, KM -M '1", Dy — FAMASHNUAN KPYTDOBEIA MacToTa BpalicHia, E'li'l,'l-"f: I‘J — HACTOTA 3d-
AUaHHH, l-l[: HJ HH']II|J{t]I1llHL'E]'[' nepeaaid ABHraTeA.

Howkn, 1 chemia

6.2.3 ,:],‘Iillifl."-[liliﬂt.'ﬁil}{ MOAEN b I[['.I'i..’l'.]'l'..]r.l-'_!'il'.]'lﬁll']'i..'.'l.'r[ HAaU TOTEI

a r.|_'|'|-l ]

B coctas npeodpasoBaTed 4acTOThl CO 3BEHOM MOCTOAHHOTO TOKA BXOJAUT YIIPaB-
NHEMBILIT BRITPAMUTEN b, (PHABTP H ABTOHOMHBIIT HHBEPTOP HATIPIKE HHA.

Tpansucropuslil npeodpasoparens NpecTasnset coboi HeINHeHNLI ANCKPEeTHELA
AUHAMHYECKHIT 00BEKT ¢ OTPaHWYEHHOH YIIPABIACMOCTRIO, OJIHAKO MOKHO TOBOPHTH,
yro cnennduka [TH, kak nennueiinoro obberTa CYUICCTBEHHO He CKasbLiBaeTes Ha pado- |
TE CHCTEMBL. HacToTa cpesa KOHTYPa PerviiHpOBaHHA B KOTOPOM OH HAXOIHTCH, SHAYM-
TEIBHO HHAE YACTOT, CYIISCTRCHHBIX JUIA AHHAMHKH TPAHIHCTOPHOIO NpendpaioBare-
1, ]'IJ"‘.'II. FTOM Ii[']-'...'.'ﬂ.'vl IH..'[’JL'.‘!-;L!I,'I_III:I\L Mpolccedl B CHUTEME SdMETHO II|I’]l.Z]i|:lJ]Ii.EII.,!'I |'|I.l‘]'i]'f'[':l,'l
AHCKPETH3ALHMA CHCTEMEL Ja4acTyio, BRINPAMHUTENL NPH pa3padoTke CHCTEM yrpasae-
HUS WIEKTPOIPHEOIAME NPEACTABIAIOT B BIIS AMEPHOIHYECKOND IBEHA ¢ Koapduin-
eHTOM nepenaun K, 1 nocroaunoil spemenn T, a HHBEPTOP W BOBCE Kak Oe3MHEPUHOH-
Hoe sseno K, [14].

A cHHTEsa perynaTopoB CHCTEMEl YITPABIEHWA DYVIET HCNOJIbI0BATRCA JIHHEAPH-
S0BAHHAA MOIENE NPeodpasoBaTeNs YacTOTh {pHCYHOK 6.0),

| W)

.l'rn'l-
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Pucyhok 6.6 — Jlnneapuiosanas MoAelb [PeodPazoBaTens HacToTb

Ha pucvike 6.6 obosuavens: Kpg — koadHIHMEHT yonnenna npeobpazoBatens
qacToTel: T, — noctoandas spemeny HH.

[lpy HecneloBaHiE NepexoIHbIX NPoUeccos ObUT HCNONB30BAH MAKET MOALIHPO-
BaHMA JHHampueckux cuereM Simulink 4.0, cpeast MATLAB 6.5 R13 u ans sroro co-
Opana crpysryphas cxema cucremsl [IY-AJ], noxasanneie na pucyikax 0.1, 6.7. B
JaHHOH cTpyRTypHoil cxeme Onok Subsystem npeacrasnser coboi T -perynsrop
CKOPOCTH.

Ml
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i e EHAC e | -
| [
| P H = > - )
¥ |
— JES SR *
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Tl | e | P
i | [ I ! pak
L __*|'_-
prd
o
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Pucynok 6.7 — Crpykryvpras cxema cueresbl [TH-AJ] npe denofn3osanyi 3KBHEA-

j JAEHTHOH ,'ll]}'.‘i[i]il'ﬂ!t]ﬂ MOICIH ABHTATENA B BCK ['U}'}I[Ui.l t|?1.!|','li\-1&‘
- {'.ij‘ Pr'.l.t"-l{."l MAPAMOTPOR CACMBL 3UMCIIICHHA WICK] PUJ[]SIIJ'{!'J CJIH
.:::; F 9 I;":|!II|I -].-5 :l'j[] 5
5 X=X, ——=0122—=0,133 Om;
o MY
L, 2012
i e
v on Vi 220 .

XL=A, =16 =0,1743 Ong
U 202
.E_ ||||-
B L, 17
: R, =R' —% = 0,0235°" = 0,025 O
T i
z , 202
= .||.||
2 Sincer
E 140400, 2016340000 113
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U, o, i
R, =R", —= =0,019— =0,0207 On,
L 202
F " l'.|'|1| E:U -
Xy =X ——=4,9— =534 Om.
L 202
p 110000

- R e e
e |I||u. - 202A . HOMHHANBHLIH TOK CTATORE.

3U,, cosgn,  3-220-0,88-0,951

Branmuan HEAYKTHEHOCTE CTATOPRA H POTORL

HHAYKTHBHOCTE CTATOPA:

X, +X, 0,133+5,34
il i ~0,0174 1y
2.3,14-50

L..

[~

-1
|1 H,'l}'l-."]'ll]!:l]l'.}l:'['h PoTOPRal

X+ X, 01743+5,34

P Teem | M douepiu s danna

- | = —_— - : :[LU!?{} '|'|[:
E § 2.7t 2.3, 1450
: 12, 0.0174-0,0176-0,017°
3 g =ila =l _ O =0,00101.
= L, (0,017

R, 0.0207
. =—== = 1176 Om/Tn,
£ L, 00176
3 Koadpuiment nepenaun: 1, =1,
: 6.2.6 Pacder napaMeTpoB npeodpaszosarTea acToTh
| . 3,125
= i"'"’ll'l':m'_ : ,

[p+l 00lp+]
E-T rie Kog = G/l = 300016 = 3,125 Tw/mA —~ keadupiieHT veuaeHua npeobpaioparens
R HACTOThI;
= 0= 50 ' = HOMHHANLHAA YACTOTA HANPHKEHHA CETH]
Iy = 16 MA — TOK 3aJlaHHA, TPHHHMACTCH CTalaapTHeiM: (20 —4) = 16 mA;

i T, =0,01 ¢ = nocroanuan spemenn HH.
::_-T: Trcrid
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e— 2 |
| e .o
|
| =]
. . q.
. e
|
’-Q—"izr*; PyTTET— |"1 e T o [T : l
r Tt Taraw oy
| |
—— 1r_‘
= e -
|- i 1

Jns peanvubix cuerem T, = 0,008 + 0,01 ¢, ana cuuwresa npuHimaen T, = 0,01,

PrucyHok 0.8 — CTpyRTYpHAA CXeMa ACHHXPOHHOTO JIBUTATENA
C PACCHHTAHHLIMH HAPAMETPAMH JAMEIICHHA

6.2.7 Pacyer mapamMeTpoB CTPYKTYPHOH CXeMBL HACOCHOH YCTAHOBKH

-3

= UHETO THP MONHCOH OOMOTKH CTATOPa JBHIATSA,

: p=
z 2=zt 2-314.50 _
= ey = ; =157 PaL/e - HOMHHAIIBEHAA CROPOCTL XONOCTOTO X014,
% P -
= e, =, (1 =5, L, pag/c - HOMHHAALHAA CKOPOCTE JBMIATEN,
Wy, =y, 15715277 \
= LTI = _— =005 . HOMHUHA I BHOC CRONEACHHS JBHIATEIAL
£ i, |57
= ) [ — . —
g S =sylAd+ A" -1 =0,03-(2,4+2,4" = 1) =1, 14 - gpurnueckoe CRONIbKEHHE;
rie &= 2.4 - OTHOLIEHHE MAKCHMATBHOTO MOMEHTA K HOMHHATBHOMY MOMEHTY,
= i 2ro 6,28
% K,=—= —— 3,14 - xondibuument nepenaun ABdraTens; ;
= P 2
. l |
b = = =027 _ e T . , P
: . " SULs - 3IeKTPOMArHUTHAR NOCTOAHHAA BPEMCHH JIBH-
Sy 314-0,14

' |
) raTens;
- M, 07 B
B f= T T es  em oo 167,14 - moayvis cratHieckoil KecTRoCTH;
= W,y — Wy, 137 —152,77

Io=1 +1  =219+L91=41 kr-M" - cymmapHei MOMEHT HHEPLHH,

= ST
E [40400.201 6,340,000 113 49
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R 4,1 _
[, =—=———=0025 _ yqexrpomexannueckan 0CTOAHHAS BPEMEHH ABHIATE-

g 167.14

JH.
Ha ocnose MNOOYHeHHBIX TapaMeTpOR, TNePeaaTOMHEH PYHELNA TBHTATE]TA "3}','[L'I'
HMETE BAT:

ok,
I.p(T,p+1) k. ~ k
B T elpef T Tp 4T, p+]
LplT,p+1)

l"fll‘f'l_:u! (Pl =-
1+

- L
0,00055 p* +0,025 p+1

BawHoH 4acTbio CHCTEMBI PErYIHPOBAHMA HANOPA ABIACTCH JaTHHK JaBACHHA. |
Jatunk BRIOHpaeM 110 HOMHHaIBHOMY Haropy Hacoca. Tlepecunraem HOMHHANLHBIH
HAIOP HACOCA B JAABICHHE!
P, =go  H_ =981-1000-65=0,04 Mida (6.5}
Bribnpaem garauk nasnedns tina Merpan 1000H na makcumanbioe gasienue l
MIla, Munuvanesnoe aapiende gatadka 0 Mlla, O nensio noBbIIUEHHA TOMEX03aIH-
i EHHOCTH, JAaTYHK J4BICHUS  Hmeer Tokosblil uHTepdeiic. Hudopmauma o nasnenyn
- nepejaeres B BUAC TOKa, Tox pH MakcHMaisHoM aasneHiu — 20 MA, npH MHHHM@IB- |
3 HoM — 4 mA. Paccumraem koadiprunenTt nepeiadn faTymka gasiedus. MakcumalbHbIH
= HATIOP, H3MEPREMbBIH 1aTHHKOM:
= 10"
|- — . — 07 :
9] H tHma ;.:_"' 101,937 M . (6.6)
2 3,81 1000
Mmeem koadupnnment nepenayu:
;j -'& "
- . I__II mix l 1.1 min l—“ _1'} - H"ﬂl
3 AT H 95370 7 Ty (6.7)
% 1 mes N a B nii I[‘]] G = M |
. Tak KaK 3a1aHMe HANOPa HA PEryIETop OVIeT NPRXCIHTE TAKHe B BUIEe TOKE, Mak-
3 CHMATBHAA BEIHMHHA KOTOporo Oyaer tawe 20 MA, 8 MEHHMaIBHAA 4 MA, TO B KaHa-
= 7€ 3aJaHHA TakAe MOABATCA MaciuTadupyounil Koap@uILHeHT, KOTOPLIA OviIeT pasex
E OOpaTHOMY 3Ha4CHHIO KOD(PHIIHEHTa NEPEIaYH JIaTHHKA HAOPa:
= Jwom

Ffwrs
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T¥cwedir, j o onuT

Na dlvien

|III|'II'-

L F

Hraniw wiwe,

Hoadi, W dgma

SN prowin

Hres

] ] M
K =t e =630 L |
“UKL 0,157 MA (6.8)

6.3 CHHTes KoM ypad peryiipoBanid JaBilcHRA

CHHTE: KOHTYPa PeryaHpoBaAHNs JaBJICHNA NPOBEIEM METOL0M [0C/Ie10BATEIBHOH
koppekund. Hacrpolixy KoHTypa peryiMpoBaHis BEIIOAHUM HAa MOIYIBHBIH OITTHMYM,
Tlepenarounas pyHEIHA ODBEKTA peryiupoBaHus (De3 peryiatopa M 1aTHHEd 1aB-

TIEHMH ) 'ﬁ}','l.'L‘T HMETh BHJLI

II"'-.'“"I.-l:r"]:1"':'|":.||'||:F':I II"'." [l-"] 1""'|~| P} I{'lr}.'[:']

l'.'.‘III k L‘II u,

Wipl=— - )
o i[l_pi-]}-[Ix.] STop+ D) (6.10)

.I -

Jns cunTesa peryisTopa JIABIeHHA NONLIYIOTCH 3aJaHHeM KelaeMoil nepenarton-
HOH (DY HKIME pasoMKHYTOH cneTeMbl W, . (D), B KOTOpOH KomIeHCHpORaHE Bee Go-
JIBUTHE TIOCTOSHHBIC BPEMEHH 0DBLEKTE, HCKIIOUAs WX M3 PAZOMKHYTOIO KOHTYPd pPery-
TUPOBAHHUA. AHATOMMYHEIM NYTEM BOIMOKHO HCKITHOMHTE ¢ PAIOMKHYTOM KOHTYpa pe-
FYAHPOBAHHSA H BCE KOMP(HIMEHTL YCHICHHA, A /118 YCTPAHEHUA CTAaTHIECKOR OWHOKHY
BEECTH B HENO HHTEIPHPYIOLIAH 31eMeHT ¢ MaloH NocTOFHHOH.

Takum oDpasoM, HCXOOHBIH PASOMERYTHIH KOHTYP Pery/IHPOBAHHA YIAeTCH 3amMe-
HATL PESVALTHPVIOUIHM KOHTYPOM, KOTOPLIH uMeeT obmmi koaphHUHenT YeHIeHRA,

1

H )
NEPROIO NOPAIKA H 0DeCNeTHBAIOUIMM BeicOKOe ObiCTpoaeiicTERE, Daaroaps MajgocTy
NOCTOAHHLIX BPEMCHH, OCTABIIHNCH HECKOMITCHCHPOBAHHBIMH,

[0 ecTh, Weslaemas nepenarouas yHKIHA pasoMKHYTOH CHCTEMB! HMEeT BH/T (Ha-
CTPOUKA HA MOAYIBHBIH OITHMYM )

PABHEIH (OC npeaycMaTpHBaeTed He €HHHYHON), HO 00NaJa0IIHM aCTaTHIMOM

1/ K
W (pl= W, (p)Wipj=—— 11
PoEn ] i F ] 211]“ r-”p_'_]} “3 ] _]

Torpa nepenatounas (PyHKLNA PerynaTopa OYJ1eT HMEThL BHIL:

] 'I: K" 1
W (p) 2T, p(T p+1)
W, (p) = 220t S =
W.{]‘-‘] k||t|'k,'1'k||~.l (6.12)
i |||Z'3 1 H(l1T.F_ _"-I\~.|Ij+”
{'I'le-i— | ]-{'l}‘l'l'.]]':.: o | whp [} _rL'[',lIT p'ﬁ +T.p+1)
“1 P".I p+1) kl'-.k‘.l'k‘l-u ji-..' K R K
JTercm
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FIHE,

rae |, asasercs Manoi, HeKOMIEHCHPOBAHHON NOCTORHHON BPEMEHN,

OueBHIHO, YTO JIAHAAA NepelatouHas pyHEUHA 2BAACTCH  NPONOPLUHOHATLHO-
HHTErpaIBHO- M MpepenualbipM peryastopos (THIH-pervistopom) ¢ cooTBETCTRY-
IOLIEMH KOMpOHUIHEHTAMH VCRIICHAR TPONOPLUHOHLUILHOH K, MHTETPaIbHOi K, 0 -
fepeHlIMalbHOM K, HacTel peryinTopa.

Cocrasnsioune 1ML peryvasropa jasieHns onpeae/iaiorea:

i ),023
K, = Ly - 99 =001
2K kg ok KL, 203,125-3,14-0,693- 0,157
1 1 i
Ky = — — = . — =147,
DT kg kg ok Ko, 200,01:3,125-0,693.0,157
: ' s L o
‘. T, 0.025:0.022 017
ATk kK KLy 200,0103,125.3,14.0,157

I |L'I.J_I..' FABEHE HHCTOBRS 3HAYCHHMA, MOIYHHM

4.7
W, (p=0.012+ " L0.017p.
|:'I

BeIBOABLL IO pa3leny iecTh

[TpoekTdpyeMan CHCTCMa NPEICTABNRET coD0il OAHOKOHTYPHYIO CHCTEMY YIpasie-
HUA, C OJIHHM BHEIIHHM KOHTYPOM = KOHTYPOM JaBICHIA,

Peryagtop JaBieHHA PeLIHIVEM € MOMOWLI [POTPAMMBOrG YHHBEPCAILHOIO
[TH -perynatopa, BCTPOSHHOTO B NIpeodpaioratels yacTorkl. [lposepkoll pesyanraTon
CHITTE3A PeryIaTOpa GyeT Molenupoiatie cuetemsl B nakere MATLAB,

SR
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7 UCCHEJOBAHWE JIMHAMMEM CAY HACOCHOH YCTAHOBEKH

7 Cocrasacuue moaetd CAY HacoCHOH VeTAHOBKH

dns MOASTAPOBLIHAN CHCTSMBL VITEBICHHAH HACOCHOH VOTAHOBKH BOCIOIBIYEMCH

npdaoaednen  SIMULINK  nakera npuknagsHoro  npor
MATLAB 7.1,

M MHOTD

oDeCIeYeHHR

(ﬁ.'lt..‘;l}'::'l OTMETHTE T [1}L1I{I, HTO TPH pedlbHBIX YCITOBHAX ]'!'Lll:.:r{ﬁ'l'lz-i HYCK HACOCITOTH

YOTAHOBER, MWIMEHCHHC  JapICHHY B ]Ii.!l]‘."k:ﬁlllll.'lIrk,'l'-Ulul CeTH, HE

[TPOHCEOIHT

L Iill*lHLTL]ﬁﬂH'HH", A JIOCTATOMHO MIABHO W UHTeIbHO. Llensi qadsoro Pasac/ia ABIIHCTCR
HCCaenopaHHe [‘Il!ﬁﬂl Bl YCTAHORKH B KPHTHHCCKHX  pedmHMOx |'.li]lﬁ-ﬂ'l'l-l, INMpoRepPEa

NPABHITEHOCTH CHHTOSR Pe YA TOD, ]1\.’&‘.'Il..‘,'ll!liillll.]'q.‘ Nnepexailiblx NPoUeccoR B CHETEME
L.'Ii‘IL_iIH.]Ii'}ifIEJ_I[H JABIMTEHAA TIPOBOJAHM © HCTTOIBIO0BAHHEM }'I]I".‘".]IILI,L'HIllJﬁI MOJISITH _-"'Iu,-:l. H

YHOTOM MOCTOAHHOH BPCMOHE B, ,-II,.]H HeCIeTOBAHMA JHMHAMHKEH CHCTEMEL B

npuiaoserid  Simulink

'fl'.l'i['.lih_"]{flliliiil MOOETh  HACOCHOH VOTHHOBKYHY, NIO3BONAROIIAA

NPOEBOINTE MOOCITHPOBAHAC © YHETOM H De YUHCOTA o] |1il|i||‘|l..'lllii1 PeryIaToRa JaBTeHHA

H C BOIMOWHOCTEID) TTOJAYH Ha BXOI CHCTEMBL 3A7AHHA PLiuIHYHOTO
smoaenn CAY HACOCHOR yCTAHOBKYK IPUBEICHE Ha PHCVHEe 7.1,

h .- h ¥
+ -
¥ 1
Wl
Ty L - ! -
1 F | = [
P
Lo > B | | L~
| =
mind A Wil S |
L . ' L
_ Marus B | . 3
- -
' = p.l ai -
L .
1 ak
. T a w
[
i 1
= ' " L
Lt
- L |

Prucyiok 7.1 = Cxema mofenn CAY HACOCHOH VCTAHOBKH

I poananuaupyeM AaHHYI0 CHCTEMY B CACAYIOUIMX PeKHMax 0es
PErYIATOP JIaBIEHHA U C OTPAHHYEHHEM!
I lyek ckavkon va xonoctom xony (Mo =0 )
HaGpoce narpyakn, pasaoii M, = 0,9-M = (,9-707 = 636,3H"m;
— ThrasHbli MYCK OT 3aJaTHHED HHTEHCHBHOCTH H HADPOC HArPY3KH.
B aasdol  seinyekHOl  keanddgukanmonnoil  paboTe  NPHHEATO,
rHApOCeTH Ha Al yubITEIBACTCA CTYNCHYATEIM NApPaKTEpOM HabPOCa

siaa. Uxema

OrpaHHYcHHAA

YT  BIMAHHE
M. Tak kak

140400.2016.340.000 113
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MAPAMETPEl  THAPOCETH  3aBHCAT  OT  KOHKPETHOH — KOHQUIVpauMu o 00BIMHO
oOeCTICYHBAKIT TIIARHOE HApacTaHne Me, TO 3TOT cayuaii HBIRETCR HaHDoIee THKEIBIM,

Vuer orpanduyeHus OCVILECTRISETC ¢ NOMOlILI0 Onoka Saturation. To ecTh ans
CAYHAs ¢ OFPARNHMEHIEM YPOBCHE OTPAHHYCHHA BRICTARIACTCS Ha ypoBedb 20,

[Tepermouarenes Manual Switch-1 koMMyTHpYeTCH pekKHM: BXOJHOH CHrHan:
CRAYMOK — 3aJaTYNK HHTCHCHBHOCTH (JTMHECHHOE HAPACTAHME CHIHAIG 00 3aJaHHOTO
vposuda ), Manual  Switch-2  Brmouaer  pemum  orpadnuenns;  Manual  Swite
OCYILECTRASET HADPOC HATPYIKH.

1-3

Modenk CHCTEMBl COCTARICHA M1 OTASALHEX Onokop, Kawwil Onok peaiuiyel
ONpeIeeHHBIT  AMEMERT  CTPVETYpHOIT  cxembl.  Mogaens  COlep#ur W o apyrie
KOMOOHEHTLl,  [IpeiHasHadenibe A48 obecneuenus  paboTocnocoGHOCTH |
RHIYANHIAUNHE PE3VIRTATOR MOICTHPOBAHNA,

7.2 AHAIHS IHHAMHYCCKNX PEAHMOB Des WMHETA l.?[']'!li.lHH‘I':..‘iIlij-l

lpaduk M3MEHEHHA [IABISHHH, NpPH peakuMM Ha BXOJHOH ckavok Oe3 yuera
OFPAHAYMEHNAR HA BBIXOAE PervIATOpa NABJNeHHS NPHBEIeHsl Ha pucyike 7.2, ['padmku
MIMEHEHHA JABJEHHA, NPH PCaKIMK Ha [UIABHOE HapacTaHue curdana satanus Oes
VieTd OFPAHIYEHHIT HA BBINOIE PErvINTOPA JaBIeHAA NPEACTABICHR HA PHCYHKe 1.7

FiL
50
=10}
41}

A0

L

20

10

0 0 0.2 0.3 0.4 0.5 0.6 a.r 0.8 g 1
1,0

Pucyror 7.2 — I'paduk nepexoJHOro Mpoiecca HIMeHeHns JaBNennd, NpH peakliy Ha
CKAYOK CHIHATR 3a0aHun 007 vHeTd OIPAaHHYeH il HA BRIXOAE peryIaTopa TasleHHH H
HADPOC HATPY SKH
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Pucvaok 7.4 = [padmg nepexoHoro npouecca H3MEHEHHA MOMEHTA, NPH PEaKkidH Ha
CKAYOK CHTHANA 3a1aHMa O€3 VUeTa OrPaHHHeHHH Ha BBIXOJE PeryIaTopd 1aB/eHis 1
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MK NEPEXMUIHONO TIPOHSCCa HAMEHEHHA CKOPOCTH, TTPH PeaKlHK Ha
CKAYOK cHIHATA 3a7aHus 0e3 yieTa orpaniueHiil Ha BBIXOIE peryiaropa JasneHns 1
HAbPOC HAMPYIKH

HADPOC HAMPY3KH

Fap Yo pheipepap I T iwar)
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Pucynox 7.5 — I'papur mamenenns toka asel 11a, npn peakitii Ha CKavor CHIrHana
1 0aHuA Des yueTa OrpaHHYeHHH Hil BLIXOIE PEryagatopa J1aBledns i Hadpoc HarpyskH

Pucvaok 7.6 — I'padmr pivedenns toxa dasel [b, npu peakitnn na Crator CHrHana
TAMAHUA DE3 YHETa OrPaHHHEeHHI HA BHINOAE PErYINTOPA AARICHHA 1 HADPOC HalPYIKH
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OCHOBHBIE NOKAATENH KAYECTBA HEPeXOIHLIN NPOUECCOs CIeayIoie,
[Hpi t =0 — DB DPOKIBEACH DVCK JIBHIATENS Ha xonocToM oy, [lpu t=103¢ -
HaDPOC HArpy3KH,
Bpems nepexoanoro npouecca: t, =008 ¢,
[epeperviinposanne:;
H —-H 69— 63

g=———""100%%=——-100% = 6,1,
H. 65

AMHAMHMECKOE NTAASHHE JTaBeHWE ITPH Ilél'ﬁpl"]fi_" HalrPyERR?

A, % =~ 100% = 2% 100% = 1,5 %.

UM 65

Bpems BoCcCTaHOBICHNS nasnennd: 1 =07 ¢

e

T
g0
50
= 40
E
b T
30
2 20
= 10
z o- ) ] , .
- 0 0.5 | 1.3 2 24 3
3 te
Fucynor 7.7 — | pahuk nepexoHore npongccd H3MeHEeHHA JTaBIeHHa, NP peakilii Ha
E MIABHOS HAPACTAHHE CHIHAA 3Q/IaHHA 083 YHeTa OrPaHHYeHHil Hi BRIXOIEC PEryIaTopa
:: JABNCHWH H IIELG[‘IUL‘ HATIPY3KH
: 140400.2016.340.000 115 p
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7.3 AHAIH3 JHHAMMYCCKHX PEENMOB © VHETOM Ol l']ll.Hl[‘[L‘]IHi.[ |

B pealbHBIX 3MeKTPONPHBOIAX HANPAAEHHE HA BRIXOAE PErviaTORd, PEIHIYEMOr0
KAK [POIPEMMHO, TEK M annapaTHo ¢ieveT orpaHHYHBATb.

['pahiK  W3IMEHEHHA JABIEHWA, IPH PEAKUHH HA BXOJIHOH CKaYOK C VHETOM
OFPAHHYEHHA HA BRINOAS PEryIATOpa JIaBNeHus, peictasied Ha pucvHke 7.8, ['padmr
M3MEHEHHA JaBIeHHE, NPH PesklMd HA [UEABHOE HAPACTAHHE CHIHAMA 33J1aHUs ©
VHETOM OTPAHHHECHHIT HA BRIXOJIE PEry/IATOPA JaRIeHUs, TIPEICcTaBIeH Ha pHcynke 7.9,

|
a0 ‘

Bl

1}

&0

=10 ]

40 i

Him

iy

20

4] LA o2 3 {1 <4 a5 n& a.s (4} 0.8 1

Preynok 7.8 — I'paik nepexoIHoro npoiecca HIMeHeH A JaBIeHNA, NPY PeaKIINKE Ha
CEAYOK CHIHANA 30/10HHE ¢ YUeTOM OrPadHyet il Ha BLIXOIE PeryIsTopd TaBIeHHs 0
HADPOC HATPYIKY

OCHOBHBIE NMOKAZATENW  Ka4eCTBA TEPEXOIHLIX  NPOUECCOR [IPH  OTPaHHYeHHN
CReayoLHe,
[lepeperviHpoBanme:

-1 R0 — 63
= i 00% = ——— - 100% = 23 %,

(i)

,-'Ll1lli!f"|[]1‘ll._"i_‘l-[w._" MNaJcHHE Jd8NCHHA TIPH TP Illilﬁ[]UL'L' HAPY3KA.

0% =15 Y.

65 — 64
AH %= E:‘i 100% = ——

- fr5

Bpema BoccTanosnennd Hanopa: t = (0L8¢,

140400.2016.340.000 13
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[J]IC} HOK 7.9 — | '['.Ii.’lt HEH NepexOHOT: MPOHeCcd HIMCHSHHA JTaBICHHA, [PH
PEAKiiH Ha TUIAEHOE HAaPacTaHHe CHIHATa 3a0a0is © YUeTOoM f.1|'|"'r'.H|I|"|L‘H||lh1 Ha BRIXOJIE
PETYIATORE JTABICHHT H II;M-SII'][‘.H..‘L‘I HArpysKkH

M2 nonyuenHBIX  pe3ynbTaton  MOASTHPOBAHMA  MOMHO  CIE0aTh  CIe/yiolHe

BEIBO L

Peuanm orpadoTkn ckauka 3a/1aHiA 0e3 OrpaHHueHHs Peryiastopd HeCKONLKO
OTNHYASTCH 0T CTAHAAPTHOH HACTPOHKH KOHTYPA Ha MOIVIBHBIT ONTHMYM. 0
OOBACHACTCA IMHAMHKON HACOCA, HE YMTEHHO NPH pacHeTax peryiaTopos.

Habpoce narpyikn orpadateiBaetcl KOHTYPOM ACTATHHECKH. 4TO OOBACHACTCA
HAHTHEM HHTEMPATLHOR COCTABAAIOINEH PErvaATOPa 1aRISHHA.

— llpy BBeleHHN OrpaHHYetis Ha BLIXOJLNOH CUHAI PervIATOPE,  [OKa3aTenm
KAUECTBA TIEPEXOIHBIX MPOLCCCOE YXYIHATCR. A HMEHHO DRICTPOJASHCTEHE CHCTEME
HECKOIBKO MajaeT, a nepeperyldposadie sospactaet. Menoassosanuve Ha Bxoje
CHCTEMBE FUIATIHER HHTEHCHBHOCTH NO3EOIRET o0ecnesuTh NyCK HACOCHON YCTaHOBKH
31 HAAHHOE BpeMH 0T FHAPOYapd, NepeperyIHPOBAHRE TTPH ITOM YMEHBLIACTCS,

BRIBOEL [0 paieny ceMb

[lpoBenennoe  MOICHHPOBAHUC CHCTEMBL  VITPABICHHA HACOCHOH  VCTaHOBKH B
npunosenii SIMULINK nmakera  upminainoro  nporpammpore  obecneqetin
MATLAB 7.1, nokazano NPaEdIsHOCTE  BRIOOPR CTPYETYPHOR  CXEMBI  HACOCHOT
YVOTAHOBEH, 4 OCHOBHDBIC TOEAQZATEITH KaveCTRd MNEPeXOIHbIN [IpHAHCCCUs Eli'lllil'!]'f'}r]' i
NPABHABHOCTH CHHTEA PEryISTOpd Hallopa.

'
SIHCER
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8 TEXHHMHECKAH PEAJIM3ALINA CHCTEMBI YTIPABJIEHIMA
8.1 Onnecanne 000opy10BaHAA HACOCHOH CTAHIIHY

Hacocnas YCTAHOBRA, KAk TPasgkio, COCTONT HI PasiHYHBIY CHCTEM: IHJIpaBianUie-

CHOH CHCTEMBI, CHCTEMB] WICKTPOCHADKEHHA, CHCTEMBI ABTOMATHKH 1 JIp.

|':1-11?11I.t.'lll‘!L'L'I{LlH CHETEMA [TPCACTaBINe] CODOR COROEY [THOCT 0aKoB, Irl}ﬁm[pum}—
0B, HACOCOB, KOHTPOALHO-MIMEPHTENBHOH H NMYCKOPEryIHPYIOUISH annaparyphl H
MPCIHATHAYEHA J1JIA BRINOIHEHWA OTIPeaeNeHHBIX (hyHKIMA.

CHCTEMd IHCPIOCHADKEHHA HACOCHON YOTAHOBKH 00CCIeMHBACT MIEKTPHHECKYID
CBALL © JHEProcHCTEMOH H ORECNEYHBAST HETNPEpPLIBHOC cHalMkeHHE BCeX noTpedire-
NeH HACOCHOH YCTAHOBKH WIEKTPOIHEPIHEH,

CucreMa aBTOMATHKH ODECTICYHBAST NHCTAHITHOHHOES YIIPARICHHE HACOCHOH VCTa-
HOBKOH, CHCTEMON HeprocHaldmeHHA 1 T, 1.

Paibepem 0aMH W3 BOIMOWHBIX BAPHAHTOBR TEXHHYECKOH peain3aliid CHCTEME
YVIPABICHEA YCTAHOBKOK,

JnexrpocHadkenne nacocHoit cradupn HO ocyviecTeasercd ot rpanchopMarop-
HOH noactadusy KT DaekTtpostepris nocTynaeT Ha pacipeacniTe/lbHoe YeTpoieT-
BO PY, K KOTOPOMY NOAKIIOYEHO CHAOBOE WIEKTPOODOPY 10BAHNE, F1eCh e PAiMelLe-
Hbl TIEPBUHHLIE ANTAPATEL UM CPeACTB YUeTa NOTPedIReMOH 3ICKTPOIHEPTHH.

CHAoBOE AMeKTpooDOPYACEIHNE pasMenieHo B anektpommTosoil HC, Ono conep-
AHTI cHaosbe Wkadbl yopastenis CHIY, npeoGpasosarens qactore [TH 1, npn Heod-
XOAAMOCTH, KOMOEHcaTop peaktHeHOH MomnocTn KPM. Cuntosod wkad vipasicHus

COMEPAHT KOMMYTALHOHHBIT Annapar, ¢ noMOoukE KOTOPOIo OCYHISCTRIASTCH KOMMY-
TAUMA NMUTaduA anexTponprusoia M uenrpobexuoro nacoca H nubo K prixony TH, nn-
00 Kk cexuun Y,

B samwuiaoM sane HC pasMellleHo 0CHOBHOE M BCIOMOTATENLHOE 000PYI0BAHHE
HC. Ocuosnoe obopyaosatine pionovaet vacocs HIHT, TH2, anexrponpuasoas MI,
M2, B cocTai BCNOMOMATeNLHOID 000PYA0BAHNA MOIYT BXOAHTE: APCHAKHEIC, NO#IP-
HBIE, BAKVYM-HACOCK] 3a/IBWAKH (OCHOBHOH (IiyHKLIHEl KOTOPBIX HBIACTCH BOBCE HE Pe-
FYIHPOBAHKHE JABICHHA B 1Py DOIPOBOLE, 4 0DECICUCHRE YCIOBHIT HOPMAIBHOTO [IYCRY
Hacoca). K 1omuiHiTeasHoMy 000pYI0BAHT TAKKE OTHOCAT 00PaTiBLle KAalaHsl WK
BEHTHIN, NPEIOTBPAlLaHe o
Ero OTEIOUEHHH; BEHTHAATOPE, 000rPEBATCIH W APYTOS BCIOMOTaTEIBHOE 00OPYI0-
BaHHE. YNPapIecHHEe UM NPOMIBOIMTCE OPH ITOMOUH HCTOMHHTEIBHBIX MEXAHHIMOB
MM, FIM2,

',il'fl'l"']]‘ll-i.'l-[ BEINOOHOIY JEABICHHA B '||':I:. EI‘HI]E"“."I!”_'['..' i':IGE'L:]|ULlF1|3L'IL:'|' L'I-lf'|f."-|._"- _'}|||-|n’..|.i‘|-.1'-.-'_
HYA BXOHOR HHdopyaliedl, Ha OCHOBAHUM KOTOPOH NPHHHMACTCA pelieHue 00 HiIMe-
HEHHH BLIXOHOTO BO3ACHCTRIA.

SATHODS MEpeMelienie MHIEOCTH CEBOER HACOT 1IPH

CHrHanbl YIPABICHHA H WAMEPHTENBHBIC CHIHalR o1 obopyaosanns HC cobupa-
foTes B wkady yvopasnenns Y. 3necs we npodexodT X odbeadHenue B 0JHY of-
U0 HHBOPMATHOHHYI0 JTHHHED CBA3H, KOTOpas DOIKTOYACTTH K TEXHOIOTHYECKOMY
wouTponepy TE.

_"u-_ MHWAT

I
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Fexuonornueckuil kKonTponnep peatnsver odumit anroputy yopasiedis HC w ob-
MCH HH(OPMALIME © aBTOMATHIHPOBAHHON CHCTEMON VIIPABICHHH TEXHOIOTHHECKHM
kominekcoM ACY TK., CucreMa renemerpun obecneunBaeT nepeiaduy Ha nynbT JHC-
METHEPA NApaMeTpoB COCTOHHHA CTAHIMH, CHTHAIOB BOIHMKHOBEHUS asapMHHONR CH-
[YAUHH B IPHEM KOMAaHI YNPAaBIeHHA ¢ NYIbLTa anenerdepa. B kauectee vudopmaru-
OHHOTO KAHANa MOTYT HCIONLIOBATLRCH PA3IMYHBIE CETH MEpeadun JaHHBX — OT Tele-
(POHHOH CeTH 10 PAIROKAHANA 1 KAHANOB CBATH MeCTHBIX onepatopos ceTh GSM,

[Iporpamynoe obecnievenpe TK conepsut pal dyvHKUHOHATLHLIX (MIOKOB, peani-
30BAHHBIX HA ITPOrpaMMHOM YpoBHE:

— YIPABJIeHHE OCHOBHOR HACOCHOH YCTAHOBKOI;

YOPABISHRE JONOTHHTEIEHON HACOCHOH YCTAHOBKOH, HANPHMED MOMAPHEIMH
HACOCAMM;
- VOPapIeHHEe APEHAKNBIME HACOCAMH,
— HiMepeHne ¥ obpadoTka napametpos obopyaosadxs HC;
YAPABRIEHHE OTOIJIEHWEM H BeHTHIS el nomemennit HO;

— OCYLIECTEACHHE (PYHKIHA OXpaHbl 0T HECAHKIHOHHPOEAHHOMD NPOHHKHOBEHUH
MOCTOPOHANK THIL Ha TepprTopuio HC;

— O0CAYRHBAHHE TOKAIBHOMD TEPMHHATA

— fepesada HHPOPMALHK O napamert
ACY TK n obpaboTka CHTHANOR YIPABISHHH, TIOJIVIAEMBIX OT Hee.

WX M pesHMax padoTsl obopynosanHas HC xa

(OCHOBHBIM 3BEHOM YHACTEYIOUIHM B NPeodPazoBaHUH SHEPIrHH JUTH IPHBOAA HACOCA
ABIIACTCA MPeodpa30RATENE HACTOTHI.

[peobpasosarens 4actorbl CAVAMT U8 [1EBHOTO PA3T0HA W TOPMOKEHHA HACOCHO-
FO ArperaTd, 8 TAKKE JINA PeryIMpoBaHHA CKOPOCTH €10 BPalleHHs Bo Bpems paboThl,
Paccsmorpum noapodHo ¢ro cocTan,

CxemMa COCTOMT M3 CIeAYVIOUINY KOMITOHEHTOB {pHeviok 8.1 )

— anementsl LILL3 v CLLC3 npeacrapasior coDOR ceTeBoi QUIbTR,

— JAAee CHeIYeT HeYNparngeMblii BeinpaMuTent Ha auojax VD1 VD6, uiyvHThH-
poBaHHBIX KoHacHcaTopamu C1oo.C3 ans orpasiueds NPOHIROIHON HANPSKCHHE Ha
TTHOAAX,

koHaeHcaTopsl C7.. . C8 BEMOYeHB! B CXeMY JUTH SAMBIKAHHA NEPEMEHHOH CO-
CTARMAKOIEH HATPAREHHS 3BEHA NOCTOAHHOIO TOKA HA 3eMKD, @ TAKKE JUIA Toaasne-
HUA PaJIHOIIOMEX;

— FNEKTPOINTHYSCKHE KoHAeHcaTopbl C9 w C10 neobxo Ml 408 SalliiThl TPaHIH-
CTOPOB ABTOHOMHOIO MHBEPTOPE OT HEPeHATIPA#KeHnii;

— ¢peToanol VD7 HeoDXOAHUM 108 HHAHKIUAHE HAIHYHE 3aps/ida Ha eMEKOCTAX CH-
NOBLIX LEneit npeodpasoBaTes;

ABTOHOMHBI HHBEPTOP Hanpsmewus da tpadsueropax VI VL myvetapo-
BAHHLIX Anogame VDE . VIDY;

tpadcihopMaTopel Toka TAT . TAZ venonsiyioTes ans 3apeaeHns ofpaTHOH Cas-
1M NO TOKY BO BHYTpeHHEl cHeTeMe yIpasieHus npeodpaioBaTe/iem;

— aveiika Bl psimonnger GyHKIAIO TaTYHKE TOKE 3BEHA NOCTORHHOO TOKA,

140400, 2006.340.000 113
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Hag toro wrod npeobpazopatens padoTal © NOJIKTMEHHBIM K HEMY JABHTATEIEM
[k KAk 9370 TpebyeTen, HeoDXOMHMD CIeaTh COOTBeTCTRYIOUING HACTPOHKN, 4 HMEHHO
3IATE COOTBETCTBYFOIIHM NIAPAMETRaM HCOOXOIHMBIE THAYECHHS.

B paspabathiBaemoil cucTeMe WISKTPONPHBOAA OVIVT HCIOIBIOBATLCH CAeAYIOWMe
BOSMOEHOCTH NPeolpasosaTens:

hVHEIHA 3HeprocOeperaiollero vipasieHn;

— perpoeHdblid TIHL pervaatop ana peryinposadns 1as/leHus;

PYHKIHH MHOTOMYHEIHOHAILHLIX BXOIOB H BbIXOIOB U8 330dHHA LaBICHHA H
A0 ABTOMATHEH.
Kparko onimeM nepedscIcHHBEC TYHKTSI.

8.2 UnHecadne pewnMa aHeprocOeperaoilero VIipapIeHis

B pesnme sHeprocheperaliomero peryiHposanud npeodpaiosareib aBTOMATHYLCKH
NOHHAAET (FKOHOMHT) NOTPeOICHHE IHEPTHH B CAYYAC HH3KOH HArpyiku JABHIATeNs,
ODBIYHOTO, WIH CHSUHATLHO NPpeIHATHAYEHHOTO 108 paboTel ¢ npeobpasosatelis. 1pw
padoTe B 9TOM peaiye HpeodpasoBaTelb OUCHUBACT (DAKTOR HATPY3IKH JIBUTATEIS No
BEJHYHHE TIOTPEOIASMOr0 WM TOKA M PEryJIHPYET BRIXNOIHOE HATPHKEHNE, NoJasad Ha
JABHIATENL NPH YMEHBILICHHH HAIPYIKH TOILKO HEODXOAUMYIO MOIHOCTE, HeMm ganibiie
npeolpaioBatels paloTaeT B PSEUME 3HEPTOCOePeraliIero peryIuposiHis, TeM Ho-
nee AOGEKTHBHO OCYILECTRIASTCH JKOHOMUA TOTPeOIACMOE MOLHOCTH, DJKOHOMHSA
MOTPEdIASMOH IHEPTHH OCYIIECTBAASTCH MeHee MpPeK THBIO B TOM C/IVYae, KOT/a Ha-
MPYE3Rd NPCBBILIIACT ?”r"'u HOMHHAN BT SHAYMCHHUS MOMCHTA Iirfla'.i[]]_l._'III!H NMBHIATEA, l.?r
peskmMe aHeprochepemenna npeodpaioBaTels He 0DSCNCUHBAST IKOHOMHIO HITHUIKE
HOTPedIaeMOl MOUHOCTH CHEUMANLIBIX JIBHIATEICH TAKAY, KAK [INHHACILHbIE ABHTA-
FelIM M IBAFATEIH, IPEIHATHAYEHHBIC JUTR PaloThl N0 BOJLOH.

Huwie nepeddcnsaored crvIend pelHdMa IHeprocheperaoiersy  pervinpoBaing
NPeODPAs0OBATENA.

1 Ipeobpaiosateds HauMHaeT HOPMAILHLIT patron aeuratend. [Ipn s1oMm, B npo-
HECCE Pa3roHa JIBHTATeNd, NpeodpaioBaTelb He BRINOAHACT sHeprocheperaioee pery-
JHPOBAHHE.

2 [lpeobpaioBaTells HAYHET BRIIOIHEHHE IHEPrOCOCPETAIIIETD PEryIHPOBAHIS

NOCHE JOCTHACHUA BLIXOAHOH YacTOTOH SHAUCHHA, 38/1aHHON0 3AIATHHKOM HacTOThI.

3 IlpecDpazosarents BBIMHCAAST HACAILIO MOANOIANISE IHAMCHHE BLINOLHOTO Ha-
HpAREHMA, HCXDA M3 VeroBril paboTe 1 koadpuumenta sneprochepesenns K2, sa-
AarHoro B napasmerTpe nlvo,

4 BeIxoaHOC HANPAKSHHE HIMESHACTCH /10 HISAIBHO (OJIXOIA LSO SHAMCHHA.

5 llpeobpazopateb BRINOIHAET (YHKIMI GBTOMATHYECKON NOACTPOHKH (pemumM
MOWCKA) JUTH HAXOKASHHE MUHHMANLHOTD 3HAYEHHA BRIXOAHOH MOILHOCTH, 11e00X0/1H-
MOTO JABHIATEM, (PYAKUAR aBTOMATHUYSCEON HACTPOHKEH (PedHM MOHCKA) HaxOIHT
MHHHMAILHOE SHAUCHUE BBIXOIHOH MOWHOCTH, NOAABASMON HA JBHTATCIL IIYTEM H3-
MEHEHHA BLIXOJIHOTO HATIPAKEHHA CTYTICHAMH, XapPakTePHCTHEH KOTOPLIX 3A/1aHEl B Na-
pamerpax nl01 w nl02,
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FOPMOAKCHUS JBMCATEN NPpeodpaiosaTelh He OCYILeCTRISeT aneprocheperaoies pe-
FYJIHPOBAHHE,

Haubonee »hbexrmBroe 3HANSHHE HANPRKEHHA, NOAABAEMOID HA JBHIATE b, 33BH-
CHT OT thakTopa Harpyskd Asuratens. B pesxnne sneprocheperaiomero peryiiposaHns
MPeoBpasoBaTeNh BLIYHCIHET HACANLHO-NOAXOASIICE JHAYSHHE BRIXOIHOM HANpame-
HUA ¥ VCTAHABIIMBAST €ro Takum ofpazom, HTo peailbHan notpedaseman JBHraTeIeM
MOLLHOCT L MHHUMHEHPVETCH {pHeyHor §.2).

"
]
[

L

—— s

Prcviok 8.2 — 3apHeHMOCTE NOTPeDImeMOil NPHBO0OM MOILHOCTH
OT HANPHKEHHH [IPH IHeprocheperaiolles yIipasieHm:
Ly MM = 1 2) MM = 005

B aoxvMenTanni no npeodpaiosaTe/ o NPUEBOAATCH 3HadeHus koxppuitnenta K2
A CAYHAR HCTOILIOBAHHA Peo0pasoBaTed ¢ aCHHXPOHHBIMH JIBHIATC/IAMH CTaH-
JAPTHOTO MCTIOMHEHHA THOO © JBHMATEIAMH [TPeIHA3HaYeHHBIMH CTICLHATBHO JII Yac-
TOTHOID peryauposadnd. B nannom ciayvaae K2 = 36,23 (napamerp n096),

Hapasmerp nlO0 yeTaHapIHBaeT HPeies HIMEHEHHA HANPHKEHHA B PeKMME [TOHCKA
ONTHMANBHOH €10 BeIHYHHBL 34J4eTCH B NPOLUEHTAX OT HOMHHAILHOTD HANPAKeHHH
aeurarend. Jduanazod ero wamenenus 0. 100%. B aannom cayaae n 100 yeranasinsa-
erca B 100%.

[Mapamerp n97 yeTaHARTHEIET HHKHHIT fIpees WIMEeHeHHA HalPAXCHHA B SHEPIro-
cOeperaioeM pekuMe NPH MAKCHMAIBHOR YacToTe, B IPOIEHTAX OT HOMHHAIBHOTO
HanpsxeHnd asurarend. B aannom cnyvuaae nU97 1agaeres papibiv 2050,

[Lapamerp nO9E yeTaRaBIHBACT HHKAHT TIPS HIMEHEHHA HAPAKCHEA B DHEpPro-
cOeperaILeM pPeRHMe [IPH MHHHMAILHOH 4acTote, B IPOUSHTAX 0T HOMHHANLHOIO
Hanpsxenus apuratens. B nannosm enyuae n098 papen 12%.

[Tapasmetp n(99 sanaer BpeMa 3a KOTOpoe OVIET NPOHCXOAHTE BBIMHCACHHE Cpefi-
HEH MOLHOCTH (IPH 3Heprocheperariimes YIPapieHHl, 3a1aeTCH B BHAC eIHHNIT Bpe-
MEHH. 38 eHHHLY BpeMeHM NpuHaTo 25 ve, npeaes 200 eananu. B gannos cay4ae aTa
YCTARKA 0CODOH POIH HE HIPAST BEWITY TOrO, 4TO BPEMEHa MIMEHEHHA BCTHYMWHE] 3a]12-
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HHA Ha JaBIeHie MHOPO DOALING BeITUMHEl 210l verasxn., [osromy nl9Y aanaem pas-
HEIM | (23 MC) 10 yMOITHAHHK.

¥.3 Onwucanune serpoennoro T -peryastopa

Huseprop nmeer serpoeunyio cuetemy T -pervmiposanis. Bee aeao B oM, 410
CaM IIPeodpaszoBaTe/ib HE COISPHHUT CHCTEMBI PEryAHPOBAHHA CKOPOCTH, H MO3TOMY
BOIMOAHOCTE €€ PErYAHPOBAHUA, THO0 PErvINPOBAHNS JAPYIHY BETHYMHH, 3aBHCAILHX
OT CKOPOCTH MPEIYCMOTPEHA B BHAS JaHHOro peryastopd. Boee ocHosHBIE napamerpbl
PEryAATOPOB 33AI0TCH B MUCIOBOM BHIAC, 8 TAKKE 33aSTCH THI peryauposanns. Bee-
ro npeaveMoTtpedo asa Tana [ -pervinposatus: peryavposanie ¢ andbepeHinpo-
Banmem oDparHol CEAIH (PHCYHOK B.3) H OCHOBHOM PEMHM PeryviHpoBadid (PHCYHOK
8.4),

+ DEﬁ;cr:r

KoHeuHoe ) ! .
3HaYeHue L~ )| P hjl +"‘ perynnpoBaHnR
Sl e T S
| + | l
e 0 - _
+

Curnan ofpathon cesau

Puevnor 8.3 — Pesoum TTHT-peryvauposanya ¢ auddiepe HIIHPOBAHHEM 0DDATHOH CBHTH
h A-per)

Vo i

e

Hrgnw, ame, N

fiadm o dyrnd
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e

+
KoHeuHoe ] } * OowexT
aHaueHwe ’ i ' S perynvpoBaHvaA |
_ A B | + -
]
» o

Cwurvan obpatHOW CBA3K

Pucyror 8.4 — Ocnosuoil pesum TTH]]-peryinposasns

Cxema, NpeIcTaABISHHAR HA PHCYHEES 8.5 NOSCHACT NPHHLNI BIHAHES YCTABOK, OT-
pocamnxcd K T -perviaropy, Ha ero pesusb.
Inavenus yerapok, ortsevatommx 3a M/ -peryvanposanue OyayT onucansl B cle-
AyIoLeit riase W OyAYT ABAATLCH Pe3yILTaToM pa3padoTin peryiaropa Hanopa.

s BT e N ey floin TSeama
| ) | )
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Pucynok 8.5 — Myuguvonansras cxema M -pervastopa
.4 Onuecavune HUIKIBAY CMbIA BROJIOE H BLIXOOB

[Mpeotpasosarenn 3GIHY UMCIOT CneUMAIHIRPOBAHHBI aHanoroesd sxon FY a4
JUNAHMA CKOPOCTH (MAM Apyrol peryMpyemMol BeIHYMHBL) B BHIC NOCTOAHHOIO Ha-
npsaenua O 10 B, Obpardas cease sasonuTes no sxoay FLHpe yeraske mapamerpa
ni43 pasnoil | seaduuHa ODPATHOH CBATH JTOUKNA 3a0aBaTLCH B BHIS NOCTOAHHOIO TO-
ka 4...20 A, Ecnw n043 pasen 0 1o oDpaTHas CBA3L 3AJAETCA B BHIE TOCTOAHHOIO
Hanpaaxennd O, 10 B,

Kpose CrnendantivpoBaiibix BXOJT0B MPEoDPaioRaTellh HMEET TAKme WedTh MHO-
FOGYHKIHOHAABHBIX peneiinbix Bxonos, MX snadenns nporpaMMipyiTes napaMeTpi-
vt n035,..n039, TNapamerp n035 onpeaenser dvukumio Bxoaa 52, nl36 sxona 53, .
n039 gxoga 56, Bxoa 51 seeraa 3anporpaMMHpoBaH Kak BXOJ MYCKA/OCTAHORA TTPHBEO-
e

Kpose MHOroQyHKUHONANLHLIX peieiHbBIN BXOL0B NPEODpasoBaTelh HMECT TAKKE
ABEE MHOFODYHKUHOHAIEHRY pencibnx Beixoja (MA nopmaneno pasosmenyTeiid, MB
HOpMATEHO 3aMeayTeId, MO obuomii; M1 nopaaneno pazomisyTeil, M2 obumii), ko-
TOPEIE porpaMMupyioTes napaMerpami: MA-MB-MC — n040, MI-M2 — n041. Dru
BRIXO/B! NPEANOIANaeTCH HCHOIL30BATE B KAUECTRE aBAPUHHOIO BBINOIE M BLIXOJA,
CHIHAIHZHPYIOUIETD 00 OCTAHOBE NPHEOIA.

ST
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Boisoan no pasaeny BoceMb

biaronaps JOCTHMEHHAM COBPEMEHHOH CHIOBOH DNCKTPOHHKR TOABHIAACE BO3-
MOKHOCTE PEAIMIOBATE NOHODYHKITHOHATBHENT RTEKTPOIPHBOL HCIOALIYA 1€ 1UEBRIH
ACHHXPOHHBL YIEKTPOABHIATENL H COBPEMEHHBIH KOMDNAKTHBIN YacTOTHLIH npeodpa-
F0BATENb. JlaHHa# KOHCTPYKIHSA NOZBOIAST HCNONBI0BATE (IYHKLUHA 3Heprocheperan-
Wero  yinpasnenus, serpoendsidt TIH-peryastop ans  peryavposadus  JaBicHAA,
fYHKIMH MHOTOGYHKUIHOHATEHEIX BXOAOE H BRIXOOOB 118 Ta1aHHd JaBAcHHA B 3a1aM
ABTOMATHEH, HTO DO3BOIACT CO3AABATE HATCAHBIC H WHeKTHBHBIE HACOCHBIE YCTAHOE- |
KH U HYHI HAPOIHOTO XO3SHACTR,
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Y TEXHAKO-DEOHOMWYECKHE PACYETEI

9.1 TexHHKO-3KOHOMHYECKDE CPABHEHHE RAPHANTOR MPOEKTHRIX PelleHH i

B menycknoii kpammdukaunonnoil padore Pa3padoTala CHCTEMa ARTOMATHIAIHH
HACOCHOH YCTAHOBKH CLAHLHK NOJKAYKH BOOLL KHIOIO KOMILUIEKCA HA OCHOBE AEKTPO-
OPHBOLA © YACTOTHRIM I:[‘II_"U'._J|'I;I.':‘.UHHIL"_'II._“-1 H ACHHRPOHHRIM AICKTPONERCATETEM.,

B nactosues speMs pacrnipencieiine gcefi NPOH3BCICHHON B HHAYCTPHANEHO PASBH-
TBIX CTPAHAX DACKTPOIHCPTHA OCYILECTBARCTCH NPHMEPHO B CASAVHMUSH MpoopLUyn:

04 S - JERTPONPHBO,
0 %o - oCBCLIeHME!
25 % - npouee.

B cBoio oMepeih, W3 10 AICKTPOIHEPTHY, HANPABIEHHOH Ha padoTy AeKTPOITpH-
BOAOR, [ Q00K HACOCOB H BEHTHIATOPOB NPUXOAHTes okono 60 %, Taxuum obpazom,
oonce 4 %% (2, 1o HEKOTOPEIM OlleHKam, 1 Gonee 50 %) seeil BrpabaTHBaEMOI B MHDE
RICRTPOTICRIHH HATIPABIHSTCA Ha HY il ZNERTRONPHBOO0E.

LHenTpodesnbie BeHTHAATOPLI, HACOCHT W KOMIIPECCOPDl OOLEIMHAKTCH B OMH
Ly HArpy 3oy HbIX MENAHMIMOE 114 RICKTPONPHBOIA, TAK KaK HX XapakTepHeTHEHR ¢
TOUKH 3pedys TpedoBannil 1 venosnil padoTsl WICKTPONPHBOILE HMEIOT MHOTO o0Iera.
BOABILAA HACTh KICKTPOIIMHED OB YRASAHHEIY MOXATHIMOR HRITHSTCH HEPETYAHPY CMBI-
MH.

Tpa nmnuoHHRE CNOCODR PEr¥THPOBAHHA TIONAYH HACOCHBIN H BSHTHILA TOPHBIX V(-
FAHUBOK COCTOAT B NpOCCENHPOBAHHKE HAMMOPHBIX JIHHHA H MIMeHeHMH oDWeTo 1Hea
PADOTAUOLLINX ATPEraToR o CAHOMY H3 TEXHOIOTHMECKHN [TApaMeTpoR - JIaRISHHID B
FPYOONPOBOIE MM B AHKTYIOUIEH TOYKE CETH, YPORHA B NPHEMHOM WIH PeryIHpY K-
LM pesepryape B Ap. 3TH CIOCOUB peryIHpOBAH 3 HANPaBICHL] HA PeIeHHC NOCTAR-
MCHHBIN TEXHOMOTHYCCKHX 3a1aY (MOLACPHaHHe 3aJaHH0I0 JaBIeHns) B IPAKTHHECKH
HY ¥HHUTBIBAKYT JHODIMCTHYSCKHY ACTICR 1O T

FAHCTIOPTHPOBEH BOJIRI,

BMECTE ¢ TeM, THAPABIHYECKO: M IERTPOTEXHHYECKOE 0DOPY10BAHHE HACOCHBIX
CTRHIUH DOBIYHO BROHPACTCA 110 MAKCHMATLULIM TEXHHYECKMM napaMeTpaM (noaade,
HAOPY W /AP. ) CHCTEMBI BOAOCHADKEHHS H BO0OTREACHHA. (JIHAKO B PeAlbHOM KHIHM
RS RIBACTCA, UTO BHOEL BEOJIHMBIC B IRCTINYATAN MW AACOCHEIE VUTAHOBEH BBIXOJAT HA
IPOCKTHRIC PEKHMBL B TEUCHHE MHOTHX 6T, Th0o He Beixoant soodie. [loatomy cv-
MECTEYHOWHE CTAHUMH, KAK NPAaBHAO, paloTaioT B PeKHMEX, CYIIECTEEHHD OTIHYAI0-
LHXCH 0T PAcHdTHBIX. KPoMe 1010, MMCIOT MECTO CYTOYILIE, HEALTEHLIC H CEIOHHbIE
KOICOAHHH PACXOI0R W HAIOPOR, OOYCIOBIEHHBIE NMEPEMEHHBIM BOAOAOTPeDICHUEM, B
PE3VILTATS 31000 F'IiEII.F'IIZI"ﬂII:._‘ PEAHME HACOUODR OEASLIBAIOTCH JTATIEKD O] ]"'EIL_’!'H"III"{ SOH HX
AAPARTEPHCTHR { KAk NpasHiIo, | MCHBLIYHD 'i."H?I['H_:III}-'j'.

Hi"lll""-l_'\' C NORARICHHEM HAASHRHOMD PErYITHPYEMOTD JIEKT POTIPHBOMAL COSTANTHCh
NPCANOChEINKH 178 [1:51'5|'l;]ﬁﬂ'[ KH NPHHIRITHATEHO HOBOH TEXHOITOTHH IPANCIOPTHRORKH
Budbl © L IABHEIM PEUYIIHPOBALACY PADOYHY TAPAMETPOR HACOCHOH YCTAHOBEN 0CT Hie-
NPOHSBEGINMTCNBHBIX 3ATPAT 3 IWKTPOSHERTHA W C HIHPOEAMHA BOIMOKHOCTAMM TTORLILLIS-
HHE TOYHOCTH K "|[.I.|"i|]k."['~:111|5|1'-"k'| M TEXHOTOMHYSCRMX EpHTepHCh ['l':_ll.fl"i.'!l'[l:-] CHCTCM 1O 1AM K.
[Ipy 3TOM TEOMETPHUSCKHM MeCTOM pabouyy TOYCK HACOCHO VETAHOBEN CTAHOBATCH
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AAPARTEPHCTHREH TP '.?1'II1E'II.'IH{‘,'I_{"H._ d He "'H'll|"'L|.|'~."["..‘|'Z'III.'I'III{H HACOCOR, KK | CAVHae r]-:_‘l:n.-
(AHPOBAHEA NOJ0UH HACOCHEBIX arperator ¢ NOCTOAHHOH YacToToll Bpatue ns,

C oMo s PErYIHPOBAHHA HACTOTL BPalUeHH 108 HIMeHeH M PACKOIR dHEPIUK
1 CPABHCHIIO © IPOCCEIHPOBAHHEM NOCTHTASTCS 3HAMHTENBHBIH NOTeHUNaa chepewe
HHA IHEPIHH,

[ lposeldennble LeAsIM PAAOM PATTHUHLIX OPraHK3alHI HCCTe 0BAHMA 110 IIPHMEHE-
LHED PErYITHDYCAMOrO AMEKTPOMRH BOIR T'}'['IL_HF-"'-lml'\-illill'ﬂ_'-.[lﬂl?-, A4 TAKMEC WMOIDIIIHECH B Ha-
LHEM PACTHOPHACHER IORYMCHTBI, HOMONB30BAHHBIE TIPH HAIHCAHHT HACTOACH palo-
[bl, NOSBONSOT CROPMYIHPORATE CIE/IVIONME OCHOBHLIE BLIBOBI!

I Hanbosee sdipertuBibiv cnocofoM  peryMpoRanis aCcHHXPOEHLIX KOPOTKO-
SAMEHY TRIX ABHIATCICH ABISCTCH HACTOTUBIH CHOCOD, NMO3BONHIONIHI 8 HanbobLIed
CIRHIRHHE OCYILCCTRIATE JROHOMHYCCK NeAecO0OPasible PewrHMBl paboThl Bo Boém
AHANAFOHE PeryIHPOBAHHE MPOHIBOIHTEIEHOCTH |:-,E1|ﬁ-u-}.[|;_‘x;1||[1';!'-,14_114._

MogepHnsauna JelicTBVIOIMY  HEPErY IHPYEMBIX AWEKTPOINPHBOAOE C  TICBIO
HEPrOCOCPeIKeHNs NO3BOAALT TIONYIATE MAKCHMANLHO BOIMOWKHBIT KOHOMHUSCKMI
npperT 2a CUT MHIHMANLHBIX KADHTAILHBLIX 3aTPaT.

3 HacTOTHOS yOpaRIeHHE ABMMLTCA OCHOBHBIM CLOCODOM JIOCTHRCHHA MAKCHMAL
HAOK HPOHIBOAHTCABHOCTH GCHHXPOHHOMO JICKTPOIPHBOAA B CTATHHYECKHX PeHMax

4 lexnonornueckue ocobeHuOCTH LICKTPOIRHBOOR |'}'|:]ﬁu—.‘-.1+:?-;etH||-:~.er3; [ IYE BT H -
0T CHHTATE WX KK k'I-L-'III:--:_'h']Hl.'l-(1-]‘||'=.‘|5|'|I|‘ll:_"||-ii:|JIHIrI1' 'l'_IL.'I{I'F'I['.IJI|'?IHIH?I_I,]-I_ ]'!-;IL"&U['.'LJ{IJ|[|1-_: B OC=
IMOEHOMN B CTATHYSCKHX PrEAANMAX,

BecoMuiM apryMeHToM B Boibope HACTOTHO-perynupyvesors npueoia (YUPTD craan
MPEHMYLIECTRA AUNHNPOHHONO JTRHIATENA! BRICOKAR HANEHHOCTD, (IPOCTOTL B 3KCILIYVA-
FQIH, BLICOKAH CTeneHb @M el OT BHEIUHeID Cpelbl, CPARHMTLILHO HHIKAA CTOM-
WMOCTE H MATRIE ARCITYATANHOHH LIS -3,'|.J|':|<'|.||1|,

|||'|1'. HPHMCHCHHH YaCTOTHRIX II|‘"._‘H'f_h|".'I'H'|H.;1I'g_'_']u._‘r[ MOWEHO ORIISNTHTE MPAMBLEe W KOC-
BEHHEBIE HCTOUMHHEN JKOHOMHM,

KO IpsamMomMy HCTOUHUEY IKOHOMHH OTHOCHTCSH 3KOHOMMIS ANEKTPOIHEPTHH 34 CUe)
'!'RI'.'“.'III'-I .I.Il_"!{I|“H.'|II}‘.‘I|ELH.'I([ B JARHCHMOCTE O PEATRHOTD i!li_}_'li_:llIIL'I-['F'!LJI:_'L'Il.}Il!.1I-| H HHACHHRE
O 3TOH NPHYHIE noTpeldaseMOol YIeKTPOIHePIHA B CIIvYae CHUACHHA PLAIbHOTO BO-
10MOTPEDIEHNA B CHETEME KOHEYHRIMK TTOTPeOHTENIMH:

K. KOCBEHHBIM HCTOYHHKAM FKOHOMMH GTHOCHTCH CEVIOINE:

— CHHMKEHHE PACXO0NA BOAL B BOJOCHADAMIOUIEH CHCTEME 33 CHET CHHIKeHMH no-
[efh, CBAAHHBLIX ¢ H3OBITOUYHEIM JABITEHHCM (VBENIHUYEHHE JABIEHUN B VOO POBOIS
Ha | armocdepy odecnednraeT VReINUeHHe yTeyek ua 2-7 %)

CHITARZITME PACXON06, HANPABIEHHX 11d OpodiMIak THIRCKHI 1 KanuTansHel pe-
MOHT COMYKEHHH W 0DOPYI0BaHM (Kak MIEKTPOTIPMBOEOB H HACOCOE, 14K 1 TPYOO-
[TPOBOMTOH),

I
HOM HCTC YHHTRIBAIOTCA H OLeHHBAIOTCA, npuserenne YPIT naer paa nononuiTe isHbIX

MPEHMYIIECTE:

-
apany © MIIOWEeHHBIMH COCTABITAMMITH M ANCPTOCOSPERCHEY, KOTOPLIZ B KOHE-

PROHOMMIO TETUTE B CHOTEMAN TORFYCrO BOJOCHADKEHAS 33 CUeT CHHKSHHWS [10-

FEP BOALL, HECYILEK 1ei1I,

BOSMOWHOCTE CO3I4EATE TPH HEO0OX0THMOCTH HAMOP Bbhille OCHOBHO MO
I
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— ¥MCHLLIIEHHE HIHOCA OCHOBHOTO ODOPYI0BAHHA 34 CHeT IIIABHEIX NYCKOB, VOTPE-
HEHNS PILIPABTHYECKHX Y/1aP0B, CHHKERHA HANOPa (N0 UMEHIMUEMYCSH OIBITY B KOMMY-
HWIBHOH CHEPEe KOTHYECTHO MEIKHX PEMOHTOB OCHOBHOTO 00OPY10BAHHA CHIKACTCS B
aBa pazal;

= BOZMOWHOCTH KOMIIEKCHOH aBTOMaTHIAUNY CHCTEM BOIOCHADKEHH,

Mo naptbiv cnenmanneros nyetntyta EPRI (CLIA) stddermienocts pecypeoche-
peiicHs HpH Henoasiosadit YPTT corsvepuma ¢ axonomuyeckum sdderiom ot snep-
rocoeperenni. B oTeuecTBeHHOM IPAKTHKE PEKOMEHIYCTEA HCNOLI0BATL Kodddiim-
CICE Y BCNHHCHH AKOHOMIMCCKOT0 aiperxra K — 1,3,

Ans nacocnoit yeranosky Osul Bribpan npeobpazosatens 3G3HV-BIIK dumpmi
OMRON. B npHpojie HacocHOR YCTAHORKH TIPUMEHACTEH aCHHXPORHEN IBHIaTeNh ¢
KOPOTEOIAMKIY TV poTopos SAM2IENSS V3,

B aannom cayuae npeobpasopareib HactoThl NOAKUOYACTCA HENOCPEJCTBEHHO K
OAHOMY 3NEKTPOTIPHEOAY H PYKOBOART €70 padoToll B 3aBHCHMOCTH OT 3a1301E61% Na-
PAMETPOE M NOOYHAEMOH OT JaTYHKL HHGOOPMALLMH,

B rakom cnvaae afiert 01 paboThl AEKTPOIPHBOLA ONPEETSNETCS WL NOHHMKe-
HHEM PACXO/IA WIEKTPOIHEPIHH, @ TAKKE BCEMH KOCBEHHEBIMM MCTOUHMKAMY JKOHOMHH,
B paipeie OUHONO VIPARIAEMOTO MIEKTPONPHBOAA 110 CPABHEHNIO ¢ ero paboToil Gel
HAL DEFIHOO ¥OPARNCHEH,

Moamouente 4acToTioro npeolpazoBaTeIia K OJIHOMY YISKTPOTPHBOLY Leeco-
OOPATHO HA TeX OOLeRTHY, M2 P MeKTPONPHEC HMESTCH B €THHCTBEHHOM IRICMILIAPE ¢
Cro padoTd He UMEET KOMITICKCHOH B3aNMOCESIH ¢ HHBIMH NPeodpazoBaTe saMi.

Tpn Taxom BapHaHTe HCNONBIORAHMA MPEOOPATOBATENR HACTOTHI TOMYHALTCA Mik-

P ] Tene ] W e Foe L lama

= CHMATBHAA ¥IENBHAA CTOWMOCTE Npeodpazosatens Ha | kBT mowocts asuratens, no-
E CKOUBRY HPH HEOOXOIHMOCTH IEPEOCHAIIICHHS KEKI0I0 HOBOTO 3EKTPONPHBOIA Npe-
; DOPATOBATEINEM, CTOHMOCTE HOBOMO HpeeOpazoBaTens OVIST YUHTLIBATLCA B IOTHOM
% OB,
YUHTHIBAS  TeHACHUMIO CHUKCHHA  CTOMMOCTH  3ICKTPOHNBIX  npeobpasosatencii
HAUTOTEL B TTOBBIICHHA CTOMMOCTH KTHBHEIX MATEPHAIOR, N3 KOTOPRIX H3TOTOBIRIOTCH
E_ FICKTPOUBHIATEIH, AAHHBIC CHETEMBL HHTEHCHBHO OYIVT PASBHBATLCH,
= Mokwsarenes HAUIYVYLIRIO BAPHAHTA. KOTOPEIT onpeaenseTces Ha ocilobe CPABHH-
g;.' TEALHON IKOHOMHYECKOH 3POERTHEHOCTH, £CTh MUHHMYM TIPHBEIEHHBIX 3aTpat. Tpn-
BEJICHHBIC 33TPATBEL MO Ka®/TOMY BAPHAHTY NPEICTARIAINT M3 Ce0H CYMMY emerojlHhIx
= FATPAT [POMIBOICTRA H KAIWTAIBHLIX BIGKSHHA, OPHBEJCHHLIN K OJHHAKOBOH pai-
E MEPHOUTH B COOTBETCTBHH ¢ HOPMATHEOM DAIEKTHBHOCTH 1O KaX/I0MY BAPUAHTY.
[pusenernpie 32TpaTel ONpeALISIOTCA N0 CACAYIOWE Jropmye:
b
H 3 -E, l{i+H|’ ©.1)
E
E Pae 3, - IPHBCASIIBIE SATPATE [0 PACCMATPUBASMOMY BapHAHTY TEXHHYECKOTO PEITe-
£ HUH, PyO. 10
= Ey — nopyarnensii kosdUIHCHT skonomiteckoil 30heKTHBHOCTH KanuTaIbHBIX
saoskennil, E, = (L1...0,33;
E
& Aaim
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ke KallHTANERHEIC A LTPATHI ITo IiiJ.-I-C_II.'I_‘-.]:-.' H;I_l"lHLlH %, |‘|'-,G

A R I YRS Ij{-\_'lI..:..lellljlk?ll':llJIL' HTPATHL 1T HLI_'_.-]-.','[L]_‘-.I} BAPHAHTY, I'_":"'. o0,
B cocrape cronmocTh sarpar K v M 1onsusl 6617 VUTEHBL 3aTPATHL JIMLIE 34 OT-

JHUHBIMKY ICMEHTAMH,
9.2 TpuseeHne CPpaBHHBAEMBIX BAPHAHTOR K CONOCTABHTERHOMY BHI

Plockuiuky TexHINCCRIC NapaMeTpLl HCHONEIYEMOro W GA30ROT0 ek IpOABHIATE-

AeH ACCKOObED OTAHIAIOTCH — HEODXOAHMO NPHRCCTH MX 3ATPATEL 10 OAHOID YPOEHA

MPCAYKTHEHOTO 3ehekra myTem spciaeuns Kofduminenra sKBHRANCHTHOCTH

(9.2)

e i WEHDEUHCH L. KOTOPBIE ¥UlTLsaeT YBeIHYeHHe (B AaHHOM CIyuae) nepel Y-

HOHOH CH0CODHOCTH HCIIOIBIYEMOTO JIBHIATEN 10 OTHOIIEHHID K Ga30H0OMY:

m =18
m_, =23
m Ta
a — 1.4
n LB

HAMEHCHHLC ST CITY ORI HUTIOTEIYEMOr O

iy — KOMPGUIMENT, KOTOPLUT VUHTRIBAE] k
IBHITATECNH 10 OTHOIICHMIO K DA30B0MY, 45 = 2;
Ay KOMPDHUHEHT BAASHHOCTH, 2, = |2,

a
e
-
=5

9.3 PacueTsl KanuTalbHLIX 3aTPaT [0 CPABHHBACMBIM BAPHAHTAM

BeAHUMHY KanuTanbueIx 32TpaT oupeieiseM no dropuvne
K= +K +K
! " (i)

rae | 1_. HITPATED Ha [Il"ll]l.1l._'l['|l_'|'|..']”‘|l..1 HAMCTHA Jlﬁ_h'[']".‘-l.}ﬁl!ll._'.ll._"ﬂ (ONTOBRAA [T2HA )., p},ﬁ,_

Koo Ky — 3aTparel Ha TPAHCIOPTHPOBKY, MOHTAHK i HAJAIKY, .
CIOBYI0 LeHy 0npeileany no popmyie
L, = (l+p ) i
' “ (¥.4)
riae U, — NPOSKTHaS CTOMMOUTS N3ISAMA { LOTHAA CTOMMOCTD HIEIs )
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[P — T A0eILHOCTR COOTBETCTEY HITHX VICKTPOTEXHHYCCKHY M3 nenHi.
CHITOBRIE IICHE! 1o DA30REIM K HOBLIM H TITCTTHAM I:H.;_L|"IL[;_'|J| raMm b JOTHKHB YYUTHIBATL-

CHAIPH O THHARGBOM ¥PORHE DCHTEDETRHOCTH,

CTOHMOCTB 000PYI0BAHM ONPEIEIHM i3 HPEHCKYPAHTOB (PUPM-TIPOHZBOHT eI
'.-f-il":lilik'rl._‘ HETETH L.

o 25020.17 pvi,
Ly Jleuratens cepun A02-42, ..., .“‘" 12302017 pyG

\ . Il 207375,00 pyh.
21 Peaeiinas cxema ABTOMATHEM. ..., ... O -
i SO132 .70 pwyin

o Macoo. o e e

{ i FLE. +L | 25020017+ 207375,004 539152 20=391547.37 pvih (9.5)

HOBOE WENHe:

. _ R B} 37 1 nvio
Dy Jlswrarens cepun SAM2EOSE V30 ”" 152500.00 py6.

. - = 0T 160 5
2y Hpeobpasosarent. .. ..., ..”"~ W07160.00 pyo.

- L, = 3915220 pyi.
LY |].,|k"i.1'f ............... . . ’

G =i, P rTL, = 13250000 -307160,00-59 152, 20=-5988 1 2,00 pv. (9.6)

PenrabensHoctn 3NCKTPUMECKHX MAluMy cpenHedl M Manoil MOUIHOCTH, HHIKO-

ROLTIOH ANNapaTypnl, CHIOBRY Npecdpazosateieii: p, = 12%.
LInToBax nena;

0a30B0e HEETH e,

L, =0, (T+p /=301547 37 (1401 2)=438533.05 pvé.,

HOBOS H3ACTHE,;

L, ~C., (14p, 5988 12,00 (140,12 -6 70669.44 pyé.

bkl Pd EBL HO TPANCHOPTHPOBKY, MOHTA# H HAJAIKY OHPenenumM Ha ypousie 3% 01

: CUOMMOCTH HETEIMY

B

K., =K, =K, =15%:-1] 9.7

K, . =15%- 11, =0,15-438533,05=65779.96 py6.,

K | 5% 11, =001 5-670669,44=100600,41 pyé.

Fanurallbibie 3aTpaThl 10 GA30BOMY HI1CI1HIO

F40400 2016340000 113
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K, -LL,, 2K, =438533,05+2-65779.96=570092.97 py.

Kanuransuele 3aTparst 0o HOBOMY H3AEIHIO
KoL 290K~ 670669 442 10060041 =871 870,26 pyvi.

il Ipsin
PesvnbTarht pacyeIoB KanHTAIEHRIX 3ATPAT 3aHeceM B Tabnnuy 9.1,

K=K, -a=570092,97-3.36=19] 551230 pvo.
K/ =K, -a=871870.26-3.36=2929484.00 pyo.

Tabnuua 9.1 - KanmaisHele 2atpars

Cymma 3aTpat 1o BapHalTaM,
Hannmenosanne 3apar pyo. _

| _ ] | Dazosslil HOBBIT
Jatpatsl Ha npuodpeTelme obopyaosanns, 11, _ 438533,05 67066944 |
- 34TpATHL HA TPAHCTIOPTHPOBRY, K 63779 96 0060041
;33'['pa'rh1 HA MOHT®K W Hatanky, K, o 657749 96 10060041
Buecre, K ) ST0092 97 BI1870,26
E}_A};ﬁ,ﬂ C YUETOM KOMMPUIHENTA IKBUBANCHTHOCTH, 191551230 | 2920484.00

Y PActeThl eRerOIHBIN KCTUIYATAHOHHBIX 3ATPAT MO CPABHMBAEMBIM BAPHAHTAM

Flpn onpeaeicenun skoHoMuqecxoil 20MpCKTHBHOCTH HOBBIX M3NCIHH HeobxoaHmo
YCTRHOLBHTE PasMep 3aTPaT Ha dKCILIYATALHIO 3THX B3denuit. Hanume skenavatannon-
HEIE 3ATPATBL BEAKYAIOT GMOPTHIALHOUHLIE OTYHCIEHHA, 3ATPALLL HA PEMOHT H 0b-
SIVARH BRI, 3UTPUTR HA ATERTPOINCPIHKD 1 ONPedcHaOTEH 110 [tJ{J]JM}'J'['EZ

M=M, +H,  +H,

[TV

. (9.8)

rae M, — aMopTHIAUHOHHBIE OTUYHCICHUE B IO

Moy — 3ampatel na rexymmii pemont u ofchyxHBaHHE, B KOTOPBIE BXOIHT CTOH-
SIOC T OO0 FATRATRL MATCPHAJIOR, HEGﬁKDﬂHMLIx A PEMOHTE W ARCIIYATALMH,
JAPADOTHAA AT PEMOHTHOTO H 00CTYIKHBAIOLIETO TIEPCOHANA;

M, — CTONMOCTE rOJ0BRIX 3ATPAT AKTHBHOH 3ERTPOIHEPIHH.

Ob11He aMOPTHIAIHONHBIE OTYHCASHUS ¢ JOCTATOMHON CIeneHbI0 TOUHOCTH MOTYT
ObITh OlpeneIeHHBe o GopmMyne:

o0 (9.9

Swcwr
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rage H, — obian rozosas vopua AMOPTHIANHOHHRIX OTYHCTenni, Yo, H, = 12,96%;
K — KnuTansieie 3a1paTsl 00 CPABHMBAEMBIM BAPHAHTAM.

CHL KT 12,96-1915512.3

. =248250,39 pyé.
Hns 6a30oRoro ninenus: [ 300 100
K 12,96-20294
T Hﬂ“ 1 guzj?gﬁﬁl,lz p_}"ﬁ
Mits HoROrO Winenun: IO o0

[Hockonbky KOHKpeTHLIN JalHBIX ATA ONpe1eTeHH IATPAT HA TEKYIIHH PEMOHT H
OOCNYHRHBAHME HET, HOACHMTAEM 3TH COCTABHBIE SHEroiHbix FKCIUTYATAUMOHHBIY 33~
TPAT HA YPoBHE 8 % OT KANUTAILHBIX 3ATPAT.

s Gason0ro waneg: Mo 008K =0.08-1915512,30-153240,98 pyd.
Lot nomoro aaea: Vo =008 K, =0.08-2929484,00-234358,72 pyd.

CrouMocTL 3aTpar AKTHRHON HEPrin 108 JABHraTens:

N, =11 -h-k, lm—{l -n+a)
i . (9.10)

rie L, - cpeanuit tapud 3a 1 kB x u aktrenoi sueprid. Cornacio mcﬂcpa.nhnomy
RKOHY 0T 20.03.2003 N 35-03 (pea o1 30.12.2015) "06 NIEKTpoIHepreluke” B gHBa-

4 _PYO.

pe 2016 roga coctaput 4 py. 3a 1 kBT x u: kBT .
h — koauuecTso Yacor paboTel ABMTATEIA 32 101, h = E?ﬁﬂ ‘{fmﬂ;

. K, — cpemiuil KoapOUUMEHT 3arpy K auraTend, k, = 0,7:
f; P — HOMBHATLHSS MOWHOCTE MEHTaTe s, P,=110 I"‘E'T;
- n — KIL neuratens, ecan k, = 0,7:
A4 Gazoporo winenua: 1= 079 :
L] — L
= 299 Tosoro waneaus: 1= G931
i O — OTHOCHTETBHAN BeMUHEA SUTPAT B PACTIPEACIHTENRHBIX CeTAX noTpedHTes,
- OTHECCHIUN NOTPEDIACMOI MOLHOCTH aBHraTend, & = 0.04.
= CTONMOCTL FOA0BBIX 3ATPAT AKX THBHON IHCPI HK:
: A0A BAIVBOTO WG
2
z P 110
M= bk (T =4 0,7 8760 —— - (1-0,79-+0,04)=853819,67 s fron

N 0,79
3 S HOBOTO M2
5
= p 110

VL T ek = (Tt ) =4-0,7 - 5760 Tusl (1-0,951+0,04}=303959,8 pvi. 1041

Ul ,
E:_-_
1
_5.._ I
E 140400, 2016340000 113 -
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[ Vpe b L LD PACHC TOB OSSR IRCTL VR T HOHHBIY 3ATPAT CBLACM B a0 LY L :

ML= M PHL =248250,39+ 15324098+ 853819,67=125531 1,00 pvi./ros

=

H,=W, AW M =379661,12+234358,72+3039359,80=917979.64 pyb./ron

M=K -a=1253311.00-3,36 2078449 pyidron

M = - a=917979.64 -3, 36=308441 1,6 pvb./ron

[abimnun 9.2 — Exeroinble aKCIUYaTaHOHHBIE JaTPATH]

. YMMA JATPAT IO BARHAHTAM,

HauMeHoBaHHe 3aTpal pyo.To
- Dasosbi HOBhIH
AMODIHIAUHOBABIE OTYHCIeHHn, F, 248250,39  379661,12
daTparel Ha TERYILMA peMonT, M., 15324098 . 234358,72
L TOMMOCTE 3aTpaT akTHBUOR axeprun, M, | 853R19.67 30393980
HuaecrTe, H 1255311 (0 G 70T79.64
: \IN ;,?I . :}.'-ll..’ll.'l.".] KOHDMPHITHCHTA JKEHBAJICHTHOCTH, 421784490 108441160

B cusan ¢ pocToM cTOMMOCTH NICKTPHYECKOH IHEPIHH OCODSHHG OCTPG CTAHOBHTCS
BOOPOC 00 IKOHOMHUYECKOM H PAIHOHAILHOM €€ noTpedIeHnH. [MoaTomy npoekTHpO-
BAHHE NPHBOAE © MHHHMANBHO BOITMOMKHRIM MOTPEOICHHEM MHEPTHH ABISETCH Cera/IHs
ARTY L TEH RN,

YOS Pacue e NPUBSLeHHBLY ATPaAT H aHTA

HonyueHne 8 pesyibTaTe BEIDOINCHHS PACHETOR 3HAUSHUA KANHTATLILIX JATPaT
CHRCTOLHLIX DRCIUIVATALHOHHBIX 3ATPAT 10 KadI0MY H3 CPAaBHHBACMEIX BAPMAHTOR HC-

|:|.".|:'.-'i:-;_'"'.| JLTH l'l:|]"'-.'_|.'q_".|'~.~||||!": :|'|-\-"||':!-L:_'|_L"|i_'|||f". 1l ""Il JUTH KEE 100 Hilrl”{'.l‘ll“ Iy I::||'1|'|:‘|,|_'-,_||‘_
RN

3.=E KoM =001- 1915351 2.30+421 7844 ,90=4409396,13 pvb_ron;
3.=E K M =0,1-2929484, 00+ 308441 1,60=3377360.0 pvh./ron.

PeiyIBTaThl PACHETOR CBEAEM B TalIMIy 9.3

ATHLIEA Y — L BODMBEIC IKOHOMHAYECK UE MOKAIATCIH

I IHE 3TPat Bennudia 3aTpar 1o sapuadtam
ANMCIIORANKE 3TPa

CASOERIH HORBIT
Kanuraibnse satpatel K, pyd. 1915512,30 2U29454,00
Fokeromible aReIvATAUHOHHEE 33TPpaThl M, .
- ’ | 217844 .00 JEdd .60
EARS ARSI}
ClprBedeiHBICe sATPaTL 3, pyO./iod 4409396, 13 AATT 360 00
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ABLEHPYA NOIYICHTILIC POIVAILIATEL, 174eM BRIBOL, YTO ONTHMAILHLIM PelleH-
EM HBIHETCH HCNOABIORAHHE HOBOID 0OOPY TOBAHMH.

Y6 IKOHOMBH 3IeKTPOIHEPTIHEA

NMEPOBOH ONBIT NOKAILIBACT, 4T0 JKOHOMHOE H PallHOHANBHOE NOTpediciine Hek-
Tprarenrifn DO LT .'~1E[']ﬂﬁ PEadMsayeTon 3d CHET ONTHMHZIANHK €2 HCTTONL30BAHKH,

JEOHOMHES SNeRIPOIHEpPTHH Oex yORITKA WHTCPCCOBR MOTpedureici MoweT ObTh
AOCTHEHY LA TONBKD BHEAPEHHEM IHEPTOCOCPLTAONHE TeXHMIOTHIT 1 METO/IHE, KOTO-
PhIE OOTHMHIHPYIOT PEAlbHOe NOTPedIeHHEe JIeKTPHYECKOT SHEPIHH.

Kak yKe OTMEHQI0CHL BhIIE, B CAYYAC MpPHMENeHHS NpeodpasoBaTens “MacTOTH
CUVIHNECTEIACTER MOJUICREAa e I0IeHHA 8 FHAPOCHCTEME HEFABHCHMO OT Pacxoad, ©
MOAOLIELIO PErVIHPOBIHRA HACTOTR APALICHHS NIEKTPOABHTaTena Hacoca. JlanHoe vT-
BEPAISHHE MOKET ORTh TOATBEPHEACHD CHLAVIOUHMH 3AMPOTOKONUPOBAIHLIME (k-
THHCCKHME JTaHHBIMA. Ha cTaninn noakausy npeaHasHadeninoid g nosgaun Xono Ho
NHTECBOH BOIEL B HECKONLKG HHIRIX JIO0MOE ¢ 0DILHM Hacenenuem 5026 ueiorew, Ha
Hacoe K-90/35, momnocteio 1] kB, 6611 yeTanoBIen npeodpazoBatels yactoTol. | pa-
ik, npUBEACHARIT Ha pucvitke 91, Dot CcHAT BO BpeMs paboThI IpeodpasoBatens H
HINKWCTRHRPYET NPOULCe PeryiHpoBadHa. B TeveHHe CyToE Pacxo] Bodbl MEHHETCH
e 8 6 pers. Houso 08 MUHUMATCH, 2 YIPOM 1 Bedepos HabNioZaoTes MakcH MY Ml

Hanop M ! pacoa

&

——

Epeas A
i M '_
e s 053 X 1014 Mk 630 193 2226
Pucviowr 9.1 — Peskns paboTel HACOCHOH CTAHLHH € YCTANOBIEHHEIM

OPEnPaIOBATCICH HATTOTH

Havnnii rpadimk narnsano oredpamacT PGeKTHRIOCTE MCIONBIOBAHHA YACTOTHO-
Lo npeodpasosates. JHHW, NOKA3LIBAOWEAA HANOP HA BXOAC, OTODPAKALT €10 HEPaB-
HOMEPNOCTL Bo Bpemenn. Kposve Toro, rpaipur orobpaiaeT HepasHOMEPHOCTE PRCX0Ia

acm
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BOILL B pA3HOE BPCMA CYTOK (PAZHKLA MEHKAY MHUHHMANBHEIM H MAKCHMAALHLIM PACX0-
AOM B TEUCHHE GAHHX CYTOK COCTARAACT Hpamepro 500 % - ot 10 no 60 kyG.w/bac),
Pieoneonps Ha 3ToL YIekTpoHacos, cHabmeHTRT YaC TOTHBIM npeodpasosaTeneM. obec-
EYNEACT B TeUeHHE PAcCMATPHBASMOTO BpenMeHH MPARTHYCC KK [ROCTORHH 1L }“PBEEI-II:
BEINGSO0O TARBNSHHA 33 cyeT TUTRRHON PErY THPOLRR A CHROPOCTH BPARIIeHKE NBAraTe-
2% nacoca. Jake npr peIkom HIMEHSHHH pacxo/a (B YTPEHHHE H BEUSPHHE 4achl}, Ha-
[OP B CHETEME NIOLISPKHBALTCS NOCTOSHHBIM.

B aannoM KoHKpeTHOM €T¥HaC, 1IPH CPRRHCHHH PErYIHPYEMOrO PeXUMA HACOCE ¢
NePEIVIHPYCMEBIM, OBUTH NOTYYRHE CHEVIONINE Pe3VIBLTATE:

— AROUOMUS INERTPOHICPrHE — 54%% (33 CHeT ONTHMH3ALIMK PACXONa INepIHRY;

— DKOHOMHA XONIOIHOH MHTECROA BodRl — 34% (33 cueT oTeyTeTRHA H3GRITOTHOTO
ARBIAEHIA HOYBIO ),

Ha preynre 9.2 0ToBpasmenbl pedyInTaThl patoTsl CTAHINK B PEKUME BKIIOYSHHOIO
M BEIRIOUCHHOTO NPeodPasoBaTeNd, NOITEEPRIAROIIHE MKOHOMHID THTLEBOH BOILI,
Mpy wemouennon YPTT epeanuii pacxon Boel Ha OIHOIO AGUILIA B CYTKHM COCTARIAN —
165 51, a npH seiwaensos — 251 . Lpy y10M, Kak BHAHO 13 PHCYHER, OTHOLWEHHE
MAKCHMAIBHOTO PACKOAA K MHHHMANLHOMY HIMEHHAOCH ¢ 6:] 10 2501,

a0
r{+ S E— - -
- 1
() e T I_l. | :_|__
- B i : —+
o — . 1 — J B — — |: -
Y- AT ilalE
: s 0l Tl * 1k
3 N B N el : T _ H ;
= T |
= 2 4] I — ' i :r-| | |4
E , . i N E
—_ ,.I;] -I 1.. . . -
R b bl B ]
= 01 2245 6 7 8 91011121314 1516 17 18 18 20 21 22 23
; Bpewms
E
‘l:l HFF patoTtaer TIYP( BblknoYer
£ . -
: Pucynor 9.2 — TMouacosofi pacxou sosast npu prinovensom YPTT u des nero
a3
E
- JROHOMUR HIEKTPOIHEPTHH cocTarmia S1%, a IKOHOMAMS BOIW — 24%. CTOMMOCTS
CIROHOMIEHHOIT Bodel B 1,6 pas Gonblie, 4eM CTOMMOCTh CIKOHOMIGHHON 31CKTPO-
E FHEPUHILL ﬂU[IU:I}{HTE'ﬂhHﬂH IROHOMMEA H BOALI M FIERTPOINLPIHY BOSIMOMHA 11 CUeT
z CHFWCTRA JUBIACHHE B MarHCTPRLI] [0 PllbHO ONYCTHMOIO B HOMHBIC Yacn [lonod-
3 HLIC LPPLL SKOHOMHY e SBIROTCS HOKOYeHen. Kax NPABHI0, IKOUOMHE IHEPTHH
= IPH TAROM HCTTIONB30BAHUK Hpeobpajobaresell cocTasnier 25 — 60% W BblLIe,
'_f: ) e
E 140400.2016.340.000 113
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PaspaGorannelil 6 fanHol BRITYCKHON KBaanhukaunonnol padore npusoa Hacoc-
HOH YCTAHOBKH CIPOCKTUPOBAH ¢ Y4eToM TPeSOBAHMIT 2K0HOMUN 3NEKTPOSHENI T,

9.7 Pacuetsl skouomuyeckoro e rta

Buecre ¢ BRIDOPOM AYHIIMY TEXHONOTHYECKHX PelUeHHil npu pazpaboTRe HOBBIX
CHCTEM DONIBIIOE BHAMAHKE OTBOAHTCA PACCMOTPEHIIO dKOTIOMUUeckoro adiiexTa, Ko-
TOPLIH NOMVYAETCA B PEIYILTATE ITUX PaipaboTok.

I'ononoil skonomusecknil addekt oupenenserces no hopumyie

'3:3:1—3..? (9.11)

e 35 — NPHBCIEHHBIE 3aTPATR 10 DA30BOMY BapHanTy (TabnHua 9.3);
Jy - NPHBEASHHBIE 3ATPATEL [0 HOBOMY BAPHAHTY (Tadiuua 9.3).

D= 4409396.13- 3377360 = 103203613 _ o

F"LI!E:'I..'IH?H]J}"}{ Y HEHHBIE eIy ILTATLL, @ HMEHHO, NMPHBCTEH I 'HHIPHTEI., SMOMEHO
CREZATE O TOM, 4TO ONTHMAILHBIM BAPHAHTOM 18 APOSKTAPYEMONR 3K TPOMEXAHHe-
CROH CHCTEMEI €CTL BuIOpanHbil 1eHraTeAL B [TY, nockonery, npewiie Beero, ecTr IHa-
UHTCIBIAA SKOHOMIS ®ICKTPOIEPIAM, CHUKEHHBIE CKETOMHLIE IKCTUIVATAIIHOHHBLE
SETPATLL (B CEATH C IKOHOMHON 3aTpatoil AeKTPOIHEPrHE H HCIIOJIE30BAHMENM KadecT-
BEHHOIG A0POroro adopyaoBaliMA 3aTPaThl HA JHCPTHIO M PEMOHT 3HAMHTENBHO HH3-
LLIEC ),

DronovHueckril sduherT OT BHCAPEHNA CTAHUME YTIPABISHHA, OCHAIEHHLIX Npeob-
PAIOBETEIIMI YACTOTEL, YCTPOHCTBAMH TUIABHOIO NYCKL, 4 TAKKE 00BeIHIeHHE CTak-
R ynpasienns B ey cueremy ACY TIL ocHoran sa chenyiomnx daxtopax:

I TIpanan IKOHOMHA 0T CHHEEHHA NOTPCHICHHS MEKTPOIHERTHHE MPH PCry. IHPOR-
HHH NPOI3BOIHTEILHOCTH HACOCHBIX arPeraTos (1158 PasHEIX 00BCKTOR 0T 25 o 50%),

2 [Mpiamas 3RoHOMEA 32 CHBT CHHIKEUNS HENPOHIBOAUTENRHEIX VIEUEK BOILL IIPH
ONTHMHIEIHN JABISHHA B HATIOPHOM TPYOONPoORoIe (He Menee 25 — 30 % o1 obimero
olrbEMa yTEUCK),

3 Jkonomud pona 3:apaboTHOH 1aThl 93 CHET COKPALLAEMOTD AGKYPHOIO Tepeo-
FIEILEN.

4 Peskoe cHumenne apapuiiHoCTH Ba ceTsx (He Meree vem B 5 — 10 pas).

5 YBeINUeHHE AC MClIee HeM B 3 paia Pecypea i MEKPEMOHTHBIX CPOKOR HACOCOR,
WICKTPOABHIATEEH, KOMMYTAITHOHHOTO 000PYI10BaHNSA.

O CHIGKERHE 32TPAT HA eKTPHYECKOS OTONAESHHE Ha odbexTax, Ontosoe obecie-
HEHHE JTEWYPHOMD HEepCooHaTa.

T Peikoe yBenndeHne Haa@kHnoCTH CHCTEMEL B LETOM, 34 CUeT YCTPAHEHHS «ielo-
BEYECKOIO (haKTOpay H ABTOMATHYECKO THATHOCTHKN CHCTEMOM Beex ef AIeMerroB u
CBOURPEMEHHOIO YCTPAHEHHA BOIMOKHBIX ABAPHITHEIX CHTYAUMIM,

M

140400, 2016.340.000 113
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Brisoan no paageny Jenath

B nansoM pasiene OsU10 IPOBEIEHD TEXHHKO-3KOHOMHYECKO: CPaBHEHne Ga30B0ro
H HOBOO (NROCKTHPYCMOTO) BAPHAHTOB PEIHIALNKN CHCTEMB! ABTOMATHSALNHE HACOC-
HOH YCTAHOBKH CTAHLMM NOJKAYKH BOMLL, 1 HMEHHO, NMPOH3RENCHBL PACYHETE KAallHTAllb-

Lhdn SLipdd, CARelOAHDLIX SRCIIYITAUHOHHBIN IATPaT, IPUBEISHHLIX 38TPAT 110 (asoBo-

MY OH NPOCSETHOMY BARMAHTAM, ODOCHOBAHWE MER Lo BROHOMHKM 3JICETPOIHCPIHHE, A

Fabhads PacHeT JEOHOMHYCCKOO M ][::]L'J-.' M OT BHEAPCHHA CHCTEMEl ABTOMATHIALIMH.
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[ BESOINMACHOCUTE AWSHEEATE TBHOC TH
(] 3anaun B oONacTH OXpas Tpy/la

Oxpaba Tpyaa — 370 CHCTeMa NPABOBLIX, COUHATBHO-IKOHOMHHCCKHX, Oprain3aln-
OHEO-TCXHAYCCKHX, CAHHTAPHO-THIHCHHYCUCKHY H .lL"-El.JlﬁlIU-II["HJ[]HI.'I.;LH']'I[LI-L’I..'HHR Mepo-
II[‘HHI'IIH H CPCICTR, HATIPABICHHLIX HA COXPAHEHHE HWHIHH, 3A0POBLI H l]'-‘:n'_'[l‘.ll._‘ﬂlih_'l:'lﬁ—
HOCTH HENOBCKD B NPOLCCCC I'['I}','lU]!-H“ ACHTEABHLTH,

B coorpercTrrb ¢ DenepantibiM akonom ot 17071999 N 181-03 «Ob ocnosax
oxpanel Tpyaa B Poceniickoi Degepauuny yenoBHA TPya Ha padouem mecTe, De30-
MACHOCTE TEXHHYCCKHXY NPOUECCOB padoThl MAIIHH, MEXAHHIMOB, 0DOPYAOBAHNA U
OPYTHX CpeJIicTE NPOUIROOCTEL, COCTOHHHH CPCICTB KOJIEKTHBHOH W H|L'[|i5|‘3|iL'11'-'13-'|-FJ||Ur|
FAIMTEL, HCHOMLIYEeMEBIX pulﬁmiumﬂ.‘n, A TAKMKE CAHMTAPHO-0OBLITOBLIC YCIOBMA 0 HEI
COOTBCTCTROEITE ']'II'.II..‘L_JI.\‘H&I.E-]HH.‘-! HOPMATHEHLLY dRTOL 00 GRpPARS TR .

Janadeil OpPradoeBR OXpaibl TRY1a HBIIACTCH l'!ll'!rli.’l'i.]t}l'liﬂ OPUAHHZAIHOHHBN H TEXHH-
HECKHX MEPONPHATHI 1o obecnedetiio DCI0MACHBIN YCIOBHH TPYIA B KOHKPTHBIX
NPOMABOACTREHHEIX VeIoBHAN, B Jannol 4acTi BelnvCKHON padoTel paipadoTaHbl Me-
PrOTTDMATHA T o0ecnedeHHIO }"«_“.'I'."HJII;'! FPy A Hd HACOCHOH CTAHTIMK.

10,2 OnacHeie 1 BPeHBIE NPOM3EQICTBEHHBIC (PAKTOPE! HA HACOCHOH CTAHIIMK

Ha nepconan HacocHoll cTaniun 0OCyRHBAIOIIETO HACOCHBIE YCTAHOBKH COTTTACHD |
FOCT 12.0.003-74 «KnaccuuKauns onacHsx o BPeIHBX QAKTOPORY MPHCYTCTBYIO]
CACAYIOLINE (hM3MHECKH BP/IHLIE B OTIACHBIC IPOWIBOACTREHHBIE (FAKTOPLL

HOBLIIEHHOE THAYCHHES HANPAKEHHA B AEKTPHYCCKON [eNH, 3aMBIKAHHE KOTO- |
POit MOET NPOHIONHTH HEpes TEND HeloBeKaL
MOBLILEHHBI YpOBeb BHOpaln;

— TIOBBIIEHHEI YPOBEHB MTPOHIBOICTBEHHOTD LIVMA,

MOBLILIEHHAA HIH TOHHACHHAA TEMIEPATYPa Bo3 1y Xa padoucii 30HbI;

— NOBBIIICHHAA HIH TIOHHKEHHAA BIAKHOCTL BO3LYXA,

— NOBBIIIEHHAR HIH TOHHACHHAN NOJBHAHOCTL BOIY XA,

~ OTCYTCTBHE HIIH HEAOCTATOK eCTCCTBEHHOTO CBETa;

— HeA0CTATOMHAN OCBELIEHHOCTL PadOYEH 30HbI. -
10,2, 1 Bpeanoe po3/IeHCcTEHE NapaMeTpol MUKPOKIHMATA

Bpeanoe BOFEHCTBHE NUPAMETPOB MHKPOKAHMATA NPOABIASTCA B NOBLIIEHHOH
WIIH TTOHHKEHHOM Temieparype Bo3ayxa paboyeil 30HBI, NOBLIICHHOH HIH NOHHAEH-
HOM BIIARHOCTL BO3AY XA, MOBBILITEHHON HAH NOHHAKEHHON MTOABHAHOCTE ROTIY X,

Ha cocTosHue HeloBeHeckoro opramiiMa O0NsIH0E BIHAHHE OKA3LIBAIOT METEORO-
JAOFHYECKHE YCIOBHA B NPOM3BOACTECHHLIX NOMelleHHAN, lak, Hanpumep, Temnepary-
P, BIAFEHOUTE, H CROPOCTE NICPeMELICHHA BO3AVRA BIAHAKYT HY FEIIO00MEH MEKLY Te-
IOM YEIOBEKA M OKPYRAaOUIEH CPe1oH,

Vi i
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COCTONHNE BORMYITHON CPE/IBl MPOH3BOJICTEEHHOMO NOMEINEHHA B 3HAYHTEILHO
crenenn onpenenser venosus rpyiaa. [osromy canutapieivi npasuiasu o0yeinasin-
BACTCH ODCCTICHEHHE HOPMAITEHEIX METEOPONOTHYESCKHX YCIOBHI,

Ha pabouem mecte oneparopa, npomisoicseHHas 1eATeLHOCTE KOTOPOID CBAAHA
C NpoBEISHHEM ONEPAHH 110 YIIPARACHHID HACOCAMM, A TaKKe conpameHa ¢ QHInde-
CKHM HANPRKEHHEM (NePeMEEHNE B IPOCTPAHCTEES, NEPeMELICHHeM MEJIKHX H3IAe/IHH
HITH TIPEIMETOR TIPH BRITIOAHEHAN paloT Kak CHIA, TAK H CTOA ), XapaKTepPHCTHRY KaTe-
ropun padboTel momao otHecTy K Ha (CanllnH 2.2 4.548-96 «l'nruenvueckne tpebosa-
HUH K MHEPOKJIUMATY MPOH3ROICTBEHHEIX TTOMEIEHWIT ).

s cospanns onmuManbioi pabotocnocolHocT pekoMeniyeres cobmoaars cae-
AVIOILME ONTHMATLHBIE M JIONYCTHMBIE MaPaMETPhl MHKPOKIHMATH, YKa3aHHbEe B Tad-
manax 1001w 102,

Tabamua 10.]1 — OnTyMalibHble HOPMLL MHEPOKJIHMATA HA paDoyeM MeCTe oneparopa

. _ Orvocutensias | CropocTs 1BH- |
Kareropus | Temneparype |
Iepuon rona _ BIAAHOCTE BOIIV- | SKCHHA BOIAVXA,
pator BO3IYRa, " . - w/ -
N o, L R
. | . L AT _
NOnoaHBIH " 19-21 40-60 0,1
= 1 = | I 1 I -
EMNLIHA 20022 30-610) 2

Tatnuna 10.2 — JlonycTiMble HOPMBL MHKPOKIUMATA HA pabodeM MeCTe onepaTopd

- . OrHocHTENBHAR CROpOCTE 1IBH-
Kateropus | Tesmneparypa . _ _ - o
[lepnon rona . T | BI@KHOCTE BOITY- | WEHHA BOFIYXA,
patoT BO3AYXa, °C o -
: xa, Yo Mic
MOJOHBI I 17-23 , | 5-75 0.1-0.3
- | gl — — s ! .
[emneii | . 18-27 | 1575 _ 0.1-0.4

[lpi remneparypax sosayxa 25°C W BBINE MAKCHMATEHBIE BEIYHALL OTHOCHTE b
HOH BJIQMHOCTH BO3AYXA JOIAHEI TPHHHMATLCS B COOTBETCTBHH CO CNENYIOILMMU Tpe-
COBAHHAMH MAKCHMAILHO TONYCTHMbBIEC BEITHUHHE OTHOCHTENBHON BIAKHOCTH BOZIY-
X HE JIOKHB! BEIXOIHTE 38 [TPEIehl:

— T0% - npu Temneparype Bosayxa 25°C,

— 63% - opu TeMneparype Bosavxa 2670,
— 60% - npu Temneparype Boszayxa 27°C;

— 55% - IpH TeMnepatType Bosayxa 28°C,

[Ipy Temneparypax Boaayxa 26 - 28°C ¢KopoCcTh ABIKCHHA BO3IYXA B TEILTLIH [1¢-
PHOJL TO/1A AGUKHA NPUHHMATECH B COOTEETCTBHU © CEAYVIOMME TPeOOBAHMAMM: CKO-
POCTE JBHEEHHA BOYIYXNA, A8 TeNI0r0 0eproaa roja, AoIwHa COOTBeTCTBOBATE JIHa-
nazoy 0,2 - 0,4 mic - npu kateropuy pabot 1la.

TTpy obecneueHHH A0MYCTHMBIX BEIHHHH MHUEPOKIHMATA Ha padodHy MecTax:

— mepenaj TeMOepaTyPhl BO3AYXA N0 BRICOTE J0MHeH Ob1Th He Dojee 37C,

— Nepenai TeMIepaTyphl BOIYXa 10 FOPHIOHTAIH, & TAKKE €€ HIMEHECHHA B TeYe-
HHE CMEHbl He JIOJKHE] NPEBRIIIATE NPH KaTeropun padot Ila - 5°C

T

140400.2016.340.000 I13 =~

i 1 LI
fan ) T S R




ChA

LT LR

o GNIIRE

100222 OrreyTCTEHE MITH HEZIOCTATOK €CTECTEEHHOIO CHETA, HeLOCTATOUHAR OCRe-
HEHHOCTE paboyeil 30H bl

Bpemuoe BosaelcTEHe NapaMeTpos OCBCIICHHA NPOSBISSTCH B OTCYTCTBHH WM HE-
JNOCTATKE SCTECTBCHHOTD CBETA, 4 TAKKE HEJOCTATOMHOH OCBCILEHNIOCTH pabouei 30H k.

[oMemenns A0 KHLL UMETL KAE eCTeCTBCHHOE, TAK H HCKVCCTREHHOS OCBELICHHE,
Beneacrane Toro, 9ro paboTa oneparopa COOTRETCTBYET PAIPHILY IPHTENLHOR padoTh
1 & (Bocoras tounocTs (CHul 23-05-95 «BEcTecTBeHHOE H HCKYCCTBEHHOE OCBELIE-
HUEn ) ), eaeayer cobmaTs cagayiomme TpedoBaHIA, NPEIbLHBIAeMbEle PadoueMy Mec-
[y,

ECTecTBEHHOE OCBSTUEHHE OCYIIECTRIRETCH Yepes CBSTONPOeMbl, 0hecneHBAKILINE
HeoOxoMMBIH Koadbuument ectectrenion ocpetieHnocT (KEO) ne nume 1,2 %,

MCEYCCTREHHOE OCBEHICHNE B NOMEIIEHUAX JIOKHO OCYUIECTRIATBCH CHCTEMON
PABHOMEPHOIO OCBEIICHMS,

B kavecTBe HCTOYHHKOR CRETA [PH HCKYCUTBEHHOM OCBEUIEHHH NPHMEHSAIOTCH npe-
MMYLLECTBEHHO NOMHHECUEHTHBIE NaMibl THITAG (b,

OcBelenHocTs Ha paboden MecTe OHeparopa 1o/EHA COCTaRIATE He menee 200 1K
HPH cHeTeMe 0DILero OCBeltieHns U He Menee 750 K npu cuereme KOMOMHMPOBAHHOIO
OC BETIIEH M,

Jns ocBelennd  NoMeNeHAR  yalle Beero NPUMEHHIOTCH  CBETHILHHKH  CepHM
JUTO36 ¢ 3epralvioBaniBIME PELISTHAMH, YKOMIUICKTOBAHHLIC BLICOKOYACTOTHRIMH
myckoperyanpyioinsye annapatami (BY TTIPA). [pusvenenue cBeTHIBHHKOE DE3 pac-
CeHBaTeNel 1 IKPAHHPYIOLIMX PeILeTOR He TONYCKAeTed.

ApKoCTh CBETHIBHHKOB ODUISTO OCBEUICHHWS B 30HE YINOB HINyueHHA oT 30 jo 90
FPAIVCOB C BEPTHKAILIO B ITPOJAGIEHOH W DONEPEUHON IIOCKOCTAN A0IKHE COCTABNATE
ne Goaee 200 KM, @ 3a0ETHEIT VIO CBETHILHUKOR J0/17%eH GblTh He Mehee 40 rpa-
IYCOR,

Koadmunent sanaca (K,) 4708 OCBETHTENBHBIX YCUTAHOBOK OOGLIETO OCBCIIICHUA
JOKEH NPUHHMATBCH paBHBIM 1,5,

Kospuinent nyvibcanvn He nomkes npessinath 3%, qto ao00mHo obecneym-
BATHCSH TIPHMECHEHHEM TABOPAIPAAHBIX JAMI B CBeTHABHNKAX obDuero ocseulenns ¢ BY
[TPA s moGeIX THNOB CERETHIBHHKOR.

10.2.3 TMosblleHHOE FHAUCHHE HATTPCHHA B ']J[L‘J{'IPIILICEECUL"I LLETTH, 3aMBIEQHME
h'i‘."]'l:'l-]'!ll.1]h1 MOHCT I[|I'.I['.I]1'i{'lﬂ'l'l[ HOPEed TeMo HeTOBCKL

Tpebosanus anekTpodesonacHocTy oTpaxensl 8 [paBunax verpolcTsa aiekTpoyc-
taposok (1Y), CCBT (TOCT-12.1.006-84, ['OCT 12.1.019-79, T'OCT 12.0.0530-81,
FOCT 12,1.045-84), TTTD, HTh, CH 357-77 «Huctpykims no npoekTHpoBaHuIio CHI0-
BOMG OCRETHTEABHOIO 0OOPYI0BAHAC NPETIPHATH .

[IpH IKCIUIYATALHMH WIEKTPHYSCKOIO 0DOPYI0BAHHA HEODXOIHMO NOMHHTE O BO3-
MOAHOCTH CAYHARHOTO NPHKOCHOBEHNH WK HPHOIIKCHHA K TOKOBEIVIIHM HacTiM 1
NPHKOCHOBEHHA K METALIHYSCKHM HETOKOBEIYLLIHM HACTAM, CAVUHAHHO OKAZaBIINMCH
MO/ HATIPAKEHHEM, O NEPEX0Ae B TPAHCHOPMATOPE BEICOKOrO HANPI#ACHIA Ha HUIKOE,
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O Nepexone Tora HHIKOH YacTOThE B HET B BRICOKOH, 00 ﬂﬁ[]el'll.‘.lliilﬁl[lﬁ ANERTPOHCRD, Y]
HITH O HATPEBRS TOKOGBESIYIHX Hdl rei.

10.2.4 Saumra o1 Bo3ISHCTEUA NOBBIICHHOIO YPOBHA BHOPALHH

[puuruoil BUOpaln ABIAIOTCH BOSHHKAOIME IPH paboTe MallliH H arperaros He-
YABHOBEIICHHEBIE CHIOBLIE BOIACHCTBHA. MX HCTOMHHKAMH MOryT DBITE BOIBPATHO-
NOCTYVNATENBHBIE JBHAKYUIMECH CHCTEMBl, HEYPABHOBEIUEHHBIC BPAlLalHECH MACChI,
VIAPHEIE TIPOLECTH.

PaspaboTka MEpONPHATHH 10 CHIKEHHIO OPOHIBOACTREHHLIX BHOPALHA 100H#HA
MPOHIBOINTECA OJHOBPEMEHHO ¢ PELIEHHEM OCHOBHOH 131a4M — KOMILIEKCHON Mexa-
HH3AUHH M aBTOMATHIALMH NPOH3EOACTEA. BBCACHHE JIMCTAHUAOHHOID YIPABICHHA
VHACTEOM NOZBOIHT MOTHOCTRIY PELIMTE TPODASMY 2a1HTEL OT BUOpaLHiL.

Mepbl IO VOTPAHEHHIO BHOPALIMM:

T,

— CHH3HTE BHOPALMHIO MOWHO, CHH3HE HJIH JIHKBHIHPOBAE BRIHYAJIAMOMUIYIO CHITY,
Meroa HaseisaeTes «bopeia ¢ BHOPALMe B MCTOUHHKS ¢ BOSHHKHOBEHHAD.

— HekmodeHne BOIMOEKHOCTH padOThl MEXAHM3IME B PEIOHAHCHOM PLMHME TarXe
yaMeHbiaeT Buipaio. MeTo HasslBaeTed «OTCTPOHKS OT PesnMa PeIoHARCE.

— Bubpoaemoduposanue. MeTo 0cHOBAN HA NPEBPAIIEHHA MHEPIHH MOXAHHYC-
chpX KoneOanMii JaHvoil CHCTeMBl B TEIUIOBYIO, T. €. YBeIHUCHHH Koxbimuuenta
aespuposanun K.

— BubGporamenne. CyTe METOA 3AKIOMACTCR B NPHCOLIHHSHHH K 3alHIAEMOMY
OOBERTY JTOMOMHNTENLHEIX CHCTOM, PCAKIHH KOTOPBIX YMEHBLIAWT BHOPALMH CaMoro
ODBCKTA.

Bubpowsonaumns. ITOT METOM NPHMEHAT [UIA 320 TR OCHOBAHHA, ¢ KOTOPBIM
CRATAH BHOPHPYIOUIHH MEXAHHIM,

[Mapamerpsr o8uwel ¥ nokanbioi subpaunn pernamentupyiores [OCT [2.1.012-90
«CCBT. BubGpannonnas GezonacHocte. Qbmwue tpebosanusay, CH 2.2.4/2.1.8.566-96
«llponseoacTeeHias BUOpaliHg, BUOPALMA B ITOMEIICHHAX WHALIX H ODIICCTREHHBIX
IAHNH».

10.2.53 3aMra o7 HOBLILLUEHHOID BOYICHCTRHS NTPOMIBOACTBEHHOID HYMA

[HIyM — 3TO COBOKYMHOCTL 3BYKOB, HEONATONPHATHO BO3ACHCTBYVIOUIMX HA OPra-
HHAM YelIOBCKD M MELAIOIIHX ero padoTe W OTABIXY,

[LlyM BOZHMKAET BCIEJACTBHE YNPYrHx KOJEOAHHH KAk MAWMHB B LENOM, TAK H OT-
AenbHBEIX ee getaieil. [TpianHel BOTHHKHOBEHMA 3THX KONeDaHnil — MeXanuyeckne, ad-
POAMHAMMYECKHAE, THAPOJIHHAMMHYMECKHE W MICKTPHYSCKHE ABICHMHA, ONpeicidembie
KOHCTPYKIMEH W XapakiepoM padoTLl MAlIMHbl, & TAKKE HETOYHOCTAMM, JONYIICHHBI-
MK TIPH €6 HATOTORISHHH, H, HAKOHEL, YCI0BHAMM IRCIUIYATallHg, B CBAIM C THM pas-
AHHAKOT WYMEBL MEXAHUYCCKOTD, aipOJIHHAMHHCCKOTO, FHAPOJIHHAMHYSCKOIO W MICK-
TPOMATHHTHOTD MPOHCXOMIACHHA,

OCHOBHBIMH MCTOYMHHKAMH  1IYMI, HPOHCXOAICHHE KOTOPOID HE CBAIAHO Heno-
CPeACTBEHHO ¢ TEXHONOTHUSCKRMHE ONCPalHAMH, BRINOTHACMBIMHA MALNHHOH, 9BI1R10TCH
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NPEHIE BCEro MOJIHHIHHEN Ka4eH s W 3y0uaThle nepelayvn, a TaKKe HeYPaBHOBECLLICH-
HbIE BPALLAIOILMECH HaCcTH MAlllHHE.
JNA vMEHBIICHHSA 1IYMaA B MPOH3IBOICTBEHHBIN TOMEIIEHHAX ITPHMEHART:
— IBYKOW3OIALMA [MOMELEHHH CMEKHBIX ¢ IIYMHBIM NPOH3IBO/ICTBCHHBIM YYACT-
KOM;
AKYCTHHECKHH JKPaH;
—  KaDHHA HADAOJICHHA ¢ AHCTAHIIHOHHBIM YITPABACHHEM;
— 00pabdoTKa CTEH W NOTOJAKOR 3BYKOHI0NHPYIOEH 00ILHBROI;
BHOPOMIONHIIHA OOOPY A0BAHHA;
— TAYWATEIH adPOAHHAMHUCCKOID IIYMAa;
CPENCTRBA HHAHBH/IYAIBHOH JALMTLL { HAYIHHKH, TIEMBL, OHPYILH).

Yposud 3pyviEoBoro gasncind (Y 3/1]) B oxTapHBIX nonocax HacToT, YPOBHK 3BYKA W
KEHBATEHTHEIE YpoBHH 3avka onpetenedel 8 CHull 11-12-88 «3ammra o1 wyman u
TOCT 12.1.003-83 «CCBT. ym. Obume tpebosanis DE30MACHOCTH,

OGIHIOBKA BHYTPEHHUX NMOBEPXHOCTEN NOMEIIEHHA 3BYKOWIOMAIHOHHBIM MaTe-
puanom obecneddbaet ¥ 31 na 6-8 J10, npu aroM naowans o0nHuoBaHEOH NOBEPXHO-
CTH QOIAHA COCTABIATE He MeHbie 60%. Toammua 3BYKOHIONAIHOHHOTO MaTepHaia
npuMenseTes pasion S0-100 s,

1L.2.6 Opranyzanus pabouero MecTa orepaTopa HacoCHOH CTaHLNH

Jas paboTaoimx, YUacTBYIOENX B TEXHOJOTHUECKOM NpoLecce 1o 00C1Y KHBAHHIO
H HaOMOAEHHIO 328 pabDoTON HACOCHON YCTAHOBEN, [0IMHB ObITE 00eCTIeueHsl YA0DHbE
paboyHe MecTa, He CTeCHAIOLIME HX NeficTBHI BO Bpema BeINOIHEHHA padoTe. Ha pa-
OOUYMX MECTEX JOUIKHA OBITh NPEAYCMOTPEHA IOIMAAL, HA KOTOPOH PasMellalorcs He-
ODXOHMBIE YCTPOHCTEA JUIH YIPaRIEHHA ¥ KOHTPOJIA 33 XOA0M TeXHOIOTHUECKOTO
Npolecca, 8 TAKKE CPeICTRA CHIHLIH3AUHN | ONoBellleHns 00 aBapHiHBIX CHTYALHAX,

Hacochas cranuma — 10 3aMEHYTOE [OMEIIEHNRE, B KOTOPOM HeoDXOIHMO CO3/1aTh
YENoBNA 14 padoTel obcayvikiBaloniero nepeodata. Hacock © HX NpHBOIAME #B1HIOT-
CA CHALHBIMM HCTOUHUKAMH TENIA B DoMeeHnin. B npoesre HeobXoAMMO Pealli30Bh-
BATh BEHTHIANMI) HA OCHOBAHHH ONLITA YAKE YCTPOSHHBIX CHCTEM BEHTHIHLHY HA YIKE
CYIECTBYIOUIME HACOCHBIX CTAHLHAX.

[Tvek HACOCOB NPOHIBOWTCH NPH OTKPBITEIX 3A/BHAKAX HA HANOPHOM BOAOHPOBO-
Ae. ODenyKHBAHME HACOCOB W 3ANBIKEK (PON3IBoIATeS ¢ nona. CHop ApeHamHbIX BOJI
NPHHAT YEpes Tparn B OLITOBYI) KaHAIH3ALMK HACOCHOH CTaHITHN.

B kadecTse Mepbl 3allidThl OT THAPABIHYECKOTD YAapd, BhIZLIBACMOIe BHEIANHEIM
BEIKIHOUEHHEM HACOCOB, HEODXOHMO NPEelyCcMOTPETE VOTAHOBEY KIanaHa-racHTeNnd B
NEPROM KOJIOJLE HA HATTOPHOM BOAOIPOBOE.

Bokpyr saanus HACOCHOH CTAHIMK TOKHA OBITE NPEAYCMOTPEHA 30HA CAHHTAPHOM
OXPaHBl, orpasieHtas abopoy 1w oselenenian. | panuia 30860 NPeyCMATPHBACTC Ha
paccToanuy 15 M B cooTsetcTBin co CHull 2.04.02-84.

PatGora HacOCOB NOINOCTRIC ABTOMATHIHPOBAHA.

PaGoTa nos TagneHHeM B CeTH BOSMORHA,

Jucm)
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— HO JAKPBITYVIO CETh, 000PYACBAHHVI) KOMTICHCHPYIOUHMH YCTPOHCTBAMH,

— B PErYJIHPYIOUIYIOD eMKOCTE (peiepeyap), IIpH 3TOM eMKOCTH J0/UKHBL OBITE 000-
PYAOBAHB ABTOMATHHECKHMH KJIAIAHAMH HIH YCKTPHPHIIHPOBAHHBIMH 32/IBHAKAMN,

[Tpy apapiiiHOM OTENOUEHHN pabovera Hacoca npelyCcMOoTPeHo aBTOMATHHECKOES
BEIHIMEHHE PEILPBHOND HACoga,

Ana apToMaTHIANH HACOCHBIX AIPEraTol HCIOUILIVETCH KOMILICKTHAA annaparypa.
Oua odecnednpaeT KOHTPONbL 33 JaBIleHHeM B CeTH, 38 COCTOMHHEM ITHHHH VIPaRICHH
M CHIHANHZAUHK. ANMaparypa nojsoiser AewyYPHOMY NEpeoHany OCYUICCTRIATE KOH-
a00TON HACOCHEIX ATPeraTos.

B aproMartiyeckoMm peiknMe NPOIECcehl YIIPABICHHA BCOMY arperaraMy OCyluecTs-
AAIOTCH B VCTAHOBICHHOH NOCIEA0BATEILHOCTH DE3 yHacTia o0CIyKHBAOLIETO N1EPCo-
HAllg, POl KOTOPOrO NPH 3TOM CBOJAMTCA K HATAAKE, [ePHOIHYECKOMY OCMOTRY H Ha-

TPOdb 3d HATHYHEM BOJBlL B €MEOCUTHX W

OIIOAeHMIO 33 COCTOAHMEM ANnapaTypsl 4 0DOPYI0BAHWA B IPOLHECCE IKCITYATAIIHH.

abouce MecTo onepatopa Juis obecnedeHHs NpoM3BOACTECHHOH JSATEARHOCTH
ODOPYAYETCH KPecaoM (CTYJIOM, CHACHBEM)} © PErYIHPYEMBIMH HAKAOHOM CIHHKHE
BEICOTON CHASHEH, DproHoMudeckie TpeDoBaHHA NPH BRIOJIHSHHN padoT CHId H CTOH
npuseaensl B FOCT 12.2.032-78, TOCT [2.2.033-T8.

10.2.7 Meppi N0 CHHASHHIO W YCTPAHEHWIO DMACHBIX W BPeAHLIX (PaKTopos HA pa-
BOodeM MECTE ONepaTopa HACOCHLIX YCTaHDBOK

BaskHpiM 1eMEHTOM NPCAOTEPAILEHHA HeDIAronpHaTHOIO BOYICHCTBNA Ha 4eNo-
BeKd BPEAHBIN (AKTOPOB, CONPOBOKIAIIIKK padoThl Ha 00LEKTE ABIACTCA CODIROIC-
HHE COOTBETCTBYIOUIMX CAHWTAPHO-THIHEHHYECKHXY TpeboBaHni npu  obecneueHnn
De3onacHeIX VONOBHIL TPY/Aad Ha JaHHbX padoyHx MeCcTax, B TOM YHCIIE TIPOEKTHPOBA-
HMKO, CTPOMTENLCTBY H PEKOHCTPYKLMH NOMEIIENHH, TIPE/IHATHAYESHHBIX JUTH 3KCIITYa-
TALHH TAKOTO pola oDopy 10BaHHH,

T8 HOPMAIHZAIHK NIAPAMETPOB OCBELICHHOCTH HEODXOIMMO HeTKOE CODMIO/IEHNHE
Tpeboranuii CHull 23-05-95 «BEerecTieHHOe H HCKYCCTEEHHOE OCBELUCHHEY.

K npoM3socTReHHOMY OCBeIUeHHIO 18 CO3MaHHA HalIVHIINY YCIO0BUR And Bu/ie-
HHA NPEIBARIRIOTCH CREYVIONIHE TPEOORAHNA

— (CBEMEHHOCTL Ha paDoqeM MECcTe JONAHA COOTBCTCTBOBATE XaparkTepy 3pH-
reRHOH padoTel (onpeenseMomy 10 0DLEKTY PAIHYSHNA, (POHY, KOHTPACTY 0DBEKTA
¢ thonom), Veennuenne OCcBeIeHHoCTH padoteil MOBepXHOCTH VIVUILACT BHIHMOCTh
ODLEKTOB 34 CHET NOBRIIIEHHE HX APKOCTH, YBEAHYHBACT CKOPOCTE pat/HYeHHA AeTa-
Netl, 4TO CKA3LIBASTUA HA POCTE TIPOH3BOAHTENLHOCTH TPY A, OJIHAKO HMELTCR npesel,
ApH KOTOPOM JanbHeiiinee YBeIndeHHe OCBELICHHOCTH TOYTH He jaeT HpderTa, no-
'F[I;P,“..j::,' I:Il._‘i'lﬁ};ﬂ__'l_l-l,'-dl'_} YIVHLIATE KaHCCTBCHHBIL HHE'I'L]]-.' I'L"F'JI‘I'L“"I'HHH OUBCLIICH MR,

— HeoOxonumMo odecneddTh 10CTaTOYHO PABHOMEPHOS PACTIPE/ICNIEHHE APKOCTH Ha
padOuei NOBEPXHOCTH, & TAKKE B NPEACIAY OKPYRAWEro NPocTRancTEa.

— Ha paboyel 1noBepXHOCTH HE JOUKHL NPHCY TCTRBOBATE PE3KHE TEHH,

— Heobxoanmo Takke BRIOHPATE NPABHILHBIH CIIEKTPAILHEIH COCTAR CBETA, T.€. CO
CHEKTPATRHON XapakTepreTHEol Danskoi K condeuHoR.
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Bee anementh 0CBeTHTEIBHEIX YCTAHOBOK (CBETHIIBHUKH, OCBETHTE/ILHBIE CETH H
[0} Ao0#HbL ObiTh JOCTATOUHO JIONFOBEHHBIMY, VICKTPODEIONACHRIMH, 4 TAKKEe He
JOITKHE! OBITE MPHYAHOR BOSHHKHOBEHHA 110WADA HIIH B3PLIBL.

TiaTtensHolil B perviaspHB VX0 38 YCOTAHOBKaMH eCTeCTBeHHOD H HUKYCCTBEH-
HOIO OCBEIIEHHS HMEET BAWHOE 3HAYEHHE A COHAHHA PAllHOHAIBHEIX YCIOBHH OC-
BElEHHA, B YaCTHOCTH, I8 CORIAHNA TPeDyeMBIX BEIHYHH OCBeIeHHOCTH Des 1o1n00-
HHUTEIBHBIX 3UTPAT WIEKTPOIHEPTHH.

B veranoBrax ¢ JUIOMMHECHCHTHBIMH JTAMITAMH HEOOX0IHMO CIEIHTL 33 HCTIPABHO-
CTBHIO CXEM BEMIOHEHHS (He JA0NAHO ObiTh BHIAMMBIX [J@3Y MUTAHWA JaMIl), & Tak#e
NYCKOPErVIHPYIOUIHY ANIapaToBs, © HCHCIIPABHOCTH KOTOPLIX, HANPHMEpP, MOMKHO CY-
JIHTE TI0 3HAMHTENLHOMY [IVMY JIPOCCEneH.

UHeTHa CTEKON CBETOBLIX [POEMOB JOTARA MPOBOJAHTCA HE PEIKEe ABYX pas B roj
U1 NOMEIEHHH ¢ HE3HAYMTEIILHBIM BbIACICHHEM BT, a 118 CBETHIbHHKOR 4-12 pa3
B0/, B 3aBHCHMOCTH OT XapakTepd 3aNblIeHHOCTH DPROH3IBOACTBEHHOM TOMEIIEHHUE.

Ocoboe BHHMaHHe cieyeT o0panars Ha npoBeieHie MepolpuaTHi 110 0310poB/1e-
HHKY BOSIYILHON cpeibl, TAK KAk HX cODUIICHNE SBISETCE OJHHM H3 HEOOXOIHMBIX
VOIIOBHI 30P0OBOTO H HPOHIBO/IH TEILHOTE TPY A,

Tpebfyemoe coctodlne Bo3ayXa padodei 30HB MomeT OblTh 00SCNEUeHO BRINOIHE-
HHEM ONPEeIeIeHHbIN MEPONPHATHI, K OCHOBHLIM H3 KOTOPEIX OTHOCATCHL

Mexaunsauua B aBTOMATH3ALNA NPOHIBOJICTEEHHLIX TIPOUECCOR, JTHCTAHIHOH-
HOE VIIPARIEHHE WMU. DITH MEPOIPHATHA HMELOT DOILIIOE 3HAMECHIE ANH 3AHTE O
BOFICHCTBHA BPEIHBIX BCLUICCTE. ABTOMATHIAUKWA poueccos, CONpoBOH TR CH
BLIJICACHUEM BPCIHBIX BEUICCTH, HE TOMLECQ NOBBILIACT [NPOHIBOJIHTEIEHOCTL, HO M
YAVHIIACT YCIOBHA TPY/LA, NOCKOIBKY PabOvHe BLIBOASTCH U3 OMACHOH 30HbL

— TlpUMeneHre TEXHOTOTHHECKHX TPOUECCos W 0DOPYIOBAHMA, HCKIOHMAIOULINX
ODPAI0BAHNE BPE/THBIX BEILIECTE WK NONAIAHHE NX B padotyo 30HY.

FalNTa 07T HCTOYHHKOB TENIOBRIX WATyUeHHd, DT0 BAMKHO 08 CHHKCHHH TCM-
IepaTyPhl BORIYXA B IIOMEILSHHH H TEIUIOBOTO BO3IEHCTENA HA pabOTHHKOR,

YOTPORCTRO BEHTHIALHE B OTOIICHNS, YTO HMeeT OONLLUIOE SHAYCHHE 1718 0310~
POBACHHA BOIVIITHOH CPeibl B NPOH3BO/ICTEEHHEIX TTOMEIICHHAX,

[fpusenenne CcpecTs HITHBHAYATBHON 3aILHThL

boaninoe BHUMAHHE HEOOXOIHMO YISIUTE BOMPOCAM IEKTPOOEI0NACHOCTH.

(JCHOBHBIMM MEPAMH JALIHTEL OT DOPAKCHUA TOKOM HBIANTCH

- OfecnedeHue HEJOCTYTHOCTH TOKOBEAYIIHX H4aCcTed, HAXOIAIIMXCH 101 HAIPH-
WMEHHEM, ANA CAYHaHHOro CONpHEOCIHIOBEHWA,

TUICKTPHYECKOE PAasIe/IeHHE CeTH;

— .:'f'lli_"']'l_-:'.;l.l:]l._‘]lnl._" OMACHOCTH TRO[EACHH I||'!Il! NOHBITCHHH HaAllPHACHHA HA HHF'III} Cebx,
KOMYXEX W IPYIHX HacTax ekt poodopy A0BaHHA, YT0 JJOCTHIAETCA IIPHMEHCHHEM Ma-
JblX HANPAKCHHH, HCNOIBI0OBAHMEM JIBOHHOH M30AALUNH, BbIPARHHBAHNEM NOTCHLMANE,
JALHTHEIM 333eMISHHEM, 3ayICHHEM, 3aUTHTHRIM OTKITHOHCHHEM W T./.,

— TlpuMeHeH"e CICUHANBHBIN WEKTPOIALNTHLIY CPEACTE — NEPEHOCHBIX TIPHDO-
POE I IPHCNOCODIEHHI;

— Oprannszanys 0e30nacHon WKCNIYaTald MIeKTPOYCTaHOBOK,
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OGcaysuBanie HACOCHBLIX DIIOKOB XapakTepH3yveTes CBOHM KOMIIIEKCOM ONACHBIX H
BPEAHLIX MPOHIBOICTREHHEX QaKTopoR, (NMMACHEIMH W BPEIHEIMK TPOHIEOICTBCHHBIMH
pakToOpaMi NIpH 00CAYKHBAHHH HACOCOB ABIATCH BLUIENCHHA B BO3IYX paboueit 30Hkl
BPEHLIX BELIECTH, NOBLIICHHLIT YPORCHL 1WIYMA 1 BHOPAIIHH, BOIMOKHBIE HAPYIICHHS
FEPMETHYHOCTH CHCTEM. HAXOIAUWMXCH 00 JaBAeHHeM, NOBBIINCHHOS HANPHACHHE B
WICKTPHUSCKHN CETAX, JABMAVIIHCCA MAINHB 1 MEXAHHIMBL, TTOJBHMHEIE HacTH 000~
PYAOBAHHA, HEJIOCTATOMHAR OCHBEUICHHOCTE paboUuch 30HBL HANHHHS NPaMOi H 0Tpa-
AeHHOH DNeCKOCTH, NOBLILICHHAA NYITBCAIIWA CRETOROTO TTOTOKL,

10.3 TpeGosania Ge30nacHOCTH NMPH AKCITVATALMN B PEMOHTE HACOCHOH CTAHIIHH

MHCTPYKIHA 110 TeXHUKEES De301acHOCTH M OXpaHe TPY/Ia COCTARIACTCA HA OCHOBA-
HHH NPaBMA W NOIMKEHHH, YIBEPAICHHBIXN COOTBETCTEYIOWNM MHUHUCTEPCTROM {BE-
JOMCTBOM )

— JKCTUIYATAUHIO WIEKTPOYCTAHOBOK HACOCHBIX CTaHIMH CASIyeT OCYUIeCTRIATE
COrMAcHe TPeDOBAHHAM TIPABKI 110 OXPAaHe TPYAd NPH MKECIIVATAIHE 2IeKTPOYCTaHO-
Hi}EK.

NEPCOHAT, ODCHVEHBAIONINH WICKTPOYCTAHOBKN HACOCHBIX CTAHUMH, JIOKCH
MMETh COOTRETCTRYIOIIYIY PYIY N0 UIEKTPODEIONaCcHOCTH,
NPH IKCILIYATAUHH HACOCHOI cTanuny pabOTHHKH 0DA3aHbL!

1} ofecneunTs HAOIOMEHHE W KOHTPOIL 38 COCTOAHHEM H PEXRUMOM pabo Ll Ha-
COCHBIX ArPerartos, KOMMYHHKAUWH, CPelICTh aBTOMATHIALHE B BCIOMOMaTelbaroro
OOOPYIOBAHHA B COOTBECTCTBHH € HHCTPYKIIMAMH 110 HX JKCIIYATALIHN,

2) NPOBOAHTE OCMOTPEL U PEMOHT 0DOPY/IORAHHA B YCTAHOBRIEHHBIC CPOKH,

3) MOASPKHBATE HAIICHALLME CAHNTAPHOE COCTOAHHE B TTOMCIIEHNM]

4) BECTH CHCTEMATHYECKHH VYT OTPADOTAHHBIY HACcoB alPeraraM W NponiBso-
JUTL JATTHCH B AYPHANAX IKCAAVATALNH WK HA KOMIBIOTEPHBIX HOCHTEIAN,

— JeEypHble paloTHHKN JOJKHBL HEMEANEHHO OCTAHOBUTL HEWCTIPABHBIH arperar
M 3AYCTHTh PesePBHBIL PN NOABICHIH B HACOCHOM AiPerare HeucnpaBHocTeil.

— ZANPEHIACTCH CHUMATE NPEIOXPAHHTILHEIC KOWYXH H 1P, 3alUHTHBIE YCTPOHCT-
Bad BO BpeMA pabOTEl HACOTHBIX YCTAHOBOK,

— pabOTHHKH, ODCIYKHBAIOLIMEG HACOCHLIE CTAHIMH J0JHHBL ObITL O0CCIICUEHE
CPEACTBAMM HHAHBHAYANBHOH 3a1LHTH.

— 1IpH cMeHHo padoTte paloTHHE MOWET 3aKOHYMTEL padoTY HE paHee TOro, Kaw
CMEHIHME NPHMET 07 HEro 00CYIKHBAHNE HACOCHBIMH arperaraMu.

— [IPHEM-CIAYa CMEHBl ASKVPHEIMH paDoTHHKIMM OCYIIECTBIASTCH no rpadHKy,
VTEEPHICHHOMY PYKOBOJIHTENEM, OTRETCTHEHHBIM 33 SKCNAYATALIHID HACOCHBIX CTAH-
Wi, € 3AMHCEI0 O BRITOMHEHHO pafoTe B wypHane caadn cven. Havenenus 8 rpaduke
PA3PELLIAOTCH TOLKO PYKOBOANTEIEM, YTBEPAHBIIEM TpadHEK.

Bee MHCTPYKUHMM MOANHCEBAOTCA HAYATBHHKOM YUACTKE W YTBCPWEIAOTCA 171a8-
HBIM HHEeHepoM. B ka0l HUCTPYKIMH MPHBOJNTCH NEpedeHb TeX AWTAHOCTHRIX
AL JUIA ROTOPBIY THAHHE JAHHOM HHCTPYKUMH 0 CAa4a 110 HEW NPOBEPOHHLIN IK3aMe-
HOB O0%3aTEILHbL,

.
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10.4 ObecniedeHne noxapHoi Ge30NaCHOCTH

[MowapHas 3alHTa — 3T0 KOMIUICKC OPTaHH3aUMOHHBIX H TEXHHYCCKHX CPEICTE, Ha-
HPpaBieHHBIX HA NPEIOTEPpalleHte BoslelcTrni Ha modoH u1 onacHblx (aKTopos no-
HApa W OrpaHHYeHe MaTePHAlLHOTO YiuepDa oT Hero,

OCHOBOIONATAIONIMMEI JAKOHOAATEIBHEIMH AKTAMH B 0D1aCTH NoKapHoi Gesonac-
HOCTH SBAAITCH Peaepanbirlil 3akon o1 21.12.1994 N 69-03 "0 noxaphoil Gesonac-
HOCTH", ONpeae/aiomnil obume npaposLIe, MOHOMHUCTEHE W COUHANBHBIC OCHOBBI
ohecreyenus nowapHoil dezonacHocTd B Poceniickoi hepepanny, Meaepansibii 3a-
kou " godposonsHoil nowapuoi oxpane” w Meaepancupiil sakon ot 2207 2008 N
123-D3 "TexHnyeckuil periaMenT o TpeboBaHuAX NowapHoil GezonacnocTu”, yeTaHas-
THBAOIIHI OCHOBHBIE HOJOMEHAR TEXHHYUCCKOTO PperyIMpOBIHMA B YKa3aHHOH cpepe |
obuHe TpefOBIHNA NOKAPHOH DE30MACHOCTH K 0DBESKTAM 3a1HThL (TPOAYKLIHH).

Tpebosanus & crnocobam obeCeyeHHd NORAPHON 0e30MaCHOCTH CHCTEMBL TPOTH-
BOTIOWAPHOH 3a1HH TR

- NPOTHBOTIOMEAPHAR 3alUHTA JOCTHIAETCA NPHMEHCHHEM ABTOMATHHECKHX YCTAHO-
BOK NOWAPHON CHIHANHIAUHA ¥ DOWAPOTY IIEHHA;

— OPraHH3audg ¢ NOMOUILE TEXHHUYECKHX CPeaCcTB, BHEAOY2d aBTOMATHYCCKHE,
CBOCBPEMEHHOIO ONOBCIEHHA B IBaKyallii T,

OFPAHHYEHHA PACIPOCTPAHEHHA NOMKAPA 3d LIpe/ielibl 0Uara J0CTHIAeTCs yoTa-
HOBAEHHEM TIPEASIBHO JOMYCTHMBIX 10 TCXHHEO-3KOHOMHYECKHM pacyeTam [LI061a-
JeH, NPOTHRONIOKAPHEIX OTCEKOB, CEKIHI, 8 TAKHe YKHOCTH 3IaHHH 0 COOPYHEHHN,
HO He Donee onpeeNeHHbLIX HOPM;

— B UIAHHAX U COOPYACHHAX NPEAYCMATPHRAKT TEXHHYECKHE CpecTna (1eCTHHY-
HEIE KJICTKH, MPOTHBOIOHAPHEIE CTEHBL, HAPYHRHBIE [OMKAPHLIC ECTHHIIBL, ABAPHITHLIE
JHOKH), HMEIOMIHE MECTO YCTAHARIHBATE TIPH TIOMKAPE W OFHEONACHOCTH KOHCTPY KLU,

MOMAPE MOTYT BOTHMKHYTE OT 2ICKTPOYCTAHOBOK, B KOTOPBIX TMPHCYTCTBYIY
HATPCRAROIIHECA TTPOBOHHKH IEKTPHHECKOND TOKA H FOpHYee BeleCTRO (H3041Ms
ITHE NPoBoHUKOB ). [IpH KOPOTKHX 3aMBIKAHRAN UICKTPHYSCKHE NPOBOAHNKY OBICTPO
PazOrpeBaloTed A0 BRICOKHX TeMIICPpatTyp,

— BO WIDEWAHWE BOIHHKHOBEHHA NVEAPOE, KYPEHHE Pa3peilacTed TONRKO B CNEIH-
AILHO OTBE/IEHHbLIX MECTAX.

[TpenyeMaTpHBacMbie TIPH NPOSKTHPOBAHHM 31aHHH M YCTAHOBOK NPOTHEONOMKAP-
HBIE MEPONPHATHA IABHCAT NPEAUIS BCETO OT NOMAPHONH WIH BIPLIBHOH OMacHOCTH
PAIMEIIEHHBIX B HUX NPOHIBOICTE W OT/ACIBHEIX TOMEUICHHH,

Hopmamu noxaphoit dezonaciocty HIb-105-03 "Onpeaenenne kareropuil nose-
[EH M, 3AaHHIT M HAPYALIX YCTAHOBROK 110 BIPEIBOIOMAPHON H NOAapHON OHACHOCTH
MPeAVCMATPHBAETCA CNS/IVHMIEe KATCIOpHPOBAHE NPOMBINUIEHHBIX H CKIAICKHXY 110~
MEIIEHHH, 31anHil 1 CoOpYREHNH 110 BIPLIBONOKAPHON W NOKAPHON ollacHocTH: A, b,
Bl...B4, 1. /L

Kareropuy npodiBoicTs No 0OKapHON OMacHOoCTH 8 DOJIBIIOH CTENCHH ONIPEC-
0T TPeDOBAHKS K KOHCTPYKTHBHEIM H 1UIAHUPOBOYHEIM PELICHHAM 3IaHHA 1 COOPYHe-
HUH, @ TakKKe JAPYTHM BOITPOCcaM 00eCTiede s Nowapo- ¥ HIPEIBOOLI0MacHOCTH. nn
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OTBEHAOT HOPMAM TEXHONOMHUECKOTD NMPOSKTHPOBAHKA HIH CICHHAILHBIM NEPEHHAM,
VTBEPATAEMBIM  MUHUCTEPCTEAMH  (BEAOMCTBAMH ). PYKOBOICTBOM NpH 3TOM  MOCYT
cayauTE pagiia verasosky anektpoyeranosox (1170,

Yenosus BOIHMKHOBCHHA NOKAPA B 30aHHAX M COOPYKEHHAX BO MHOIOM olipeie-
TAKOTCH CTENEHBI WX OFHECTOHKOCTH (CIOCODHOCTE $IAHHA HITH COOPYREHHA B 1EI0M
CONMPOTHRIATECH PAIPYILIEHUIO NPH nowape ). 31aHis 0 COOPYKEHNS 110 CTENeHH OrHe-
cToitkocTit coracHo CHrll 2.01.02-85 noapasjenswores Ha naTe creneded (1, 1, 1,
IV 1 V) Crenens orHectolkKoCTH 31aHua (COOPYKREHHA ) 3ABHCHT OT BOrOPAeMOCTH 1
OFHECTOHKOCTH OCHOBHBIX CTPOHTEILHBIN KOHCTPYKLUHH W OT PacnipoCTPaHEHHs Ord#
[0 3THM KOHCTPYKLHAM,

Cornacno kraccuukaing nmpowisoacTsa no noxapuoi onacnocti (HITh-105-03)
HACOCHAR CTAHIMK OTHOCHTCA K kareropuu J1 (Heropiovne BEUICCTBAE M MATEPHAIL B
HKOJEOTHOM COCTOHHHK ),

10.5 Meprl no obecneveniio mMekTpobeonacHocTi 31eKTPooDOPYIOBAHKA B ¥CO-
BHAX NMOBLILEHHOH BIaKHOCTH

g rammMTe p;L{_:q_'rJ AHOLIMX OT ONACHOCTH NOPAAHCHHE WICKTPHHECKHM TOROM T1PH
Mepexo/1e HANnpSAeHHs Ha METANIHYeCKHE HETOKOBELY INE YacTH (HAnpUMep, npH Ko-
POTEOM 3aMBIKAHHE), HOPMAILHO HE HAXOISUIMECH 1M0J| HANPAKCHHEM, [PHMEHANT
JALIMTHOE 3asemMierne. 3aHTHOE 3a3eMIIeHHe — HPeIHaMEPeHHOC COS/IHHEHHE HETO-
KOBE VUMY 4acTeld a1eskTpoofopyI0BaHiA, KOTOPBIZ MOTYT CAVHANHO OKa3aThCd 11071
HANPAKCHREM, C FA3EMIIAIMIIHM VOTPORCTROM,

3ANMTHOS 3a3eMIeHHe TIPeICTABIAST CODOH CHOTEMY METAUIHYCCKIX 3a3eMInTEe-
nell (ANeMenToR 3AIeMIHIOIEre YOTPOHCTBA, HEeNOCPeICTBCHHO KOHTAKTHPYIOIWIAXY ©
IeMIIei ), TOMEMIEHHLIX B 3eMI0 U MeKTPHYSCKH CORAHHEHHBIX CNENHATBHBIMH 1TPO-
BOJIAME ¢ METALIHYECKHMH YACTAMH AIEKTPooDOPYI0BAHNA, HOPMATEHO HE HANOAA-
HIHMHCH 110/ HANPAKESHHEM.

JampTHoe 3azeMienie 2PHeKTHEHO FJAMIACT YEA0BEKA OT OIEACHOCTH [IOPAKeHHA
MIEKTPHYECKHM TOKOM B cetax Hanpswenus 1o 1000 B ¢ usoniposanHON HellTpanbio o
B CeTAX HanpaweHuem Britne 1000 B « ¢ juobniv periMoM HelTpain.

10.5.1 ¥YeTpolicTBo 3a3eMIeHHn

SazemiieHHe yeTpoeHo B coorsetersuy ¢ Tpebosaniamu [TY D, CHull 3.05.06-85 1
HHCTPYKLHEH 110 YCTPOHCTRY CeTell 3a3eMICHHN H 3anyIciHs B JIeKTPOoyCTaHOBREX
(CH 102-76).

3A3eMIICHHE CIICAVET BBITOIHATE:

a) OpH  Hanpakenusx nepeMendoro toka 380 B ow o BBHuE M OOCTOAHHOTO
roka 440 B ¢ sele BO BeeX WIBKTPOYCTAHOBRAX,

0) NpH HANPAMEHUAN TEPEMEHHOI0 TOKa Boile 42 B M NOCTOAHHOTO TOKa BRILIE
110 B To1bKO B SIEKTPOYCTAHOBKAX, PASMELISHIIBIX B NOMEIIEHHAX ¢ NOBLIIEHHON
OITACHOCTBIO H B OCO00 ONACHBIX, @ TAKKE B HAPYEHBIX YCTAHOBKAX,

B) MpH  M000M  HANPR#CHHH  [EPEMCHHOTO  TOKa M [OCTOHHHOTO  TOKa  BO

TrC
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WIPBIBOONACHBIX VOTAHOBKAX,

3AIEMIRTENN MOTYT ObITH KaK CCTECTBCHHBIE, TaK H HekycoTBenuble. [puués, ecnn
CUTECTBEHHBIE JIEMIANTENH HUMEIOT CONMpPOTHBISHHE PACTEKAHHIO, VIOBIIETBOPAKIIHE
rpebosanuam 1Y, To veTpolicTBO HCKYCCTBEHHBIX 3a3eMiHTeneh He TpedyeTes,

B kauecTpe ecTecTBeHHLIY 3a3%eMANTENeH MOryT ObITE HCIOIB30BAHEL

a) NPOMOAEHHBIE B 38M/IE¢ BOIONPOBOIHBIE W IPYIHE MEeTAIHYECKHE TpyOOpoBo-
Al 3 MCKIOHEHHeM TRYOONPOBOIOE TOPIOYHY W 1eMKOBOCIIAMCHAFOLIHXCH HH/1KO-
CTEH, FOPIOYHY HITH BI3PLIBYATHIX Ia3068 B CMECeil;

0} obcasneie TPYOBI, METAUIHHYECKHE H Aeae3o0eToNHbIe KOHCTPYKIMH 313HHR 1
COOPYREHUH, HAXOAAIIHECH B HENOCPSICTEBEHHOM CONPHKOCHOBEHIH ¢ 3eMIEi;

B) CBHHIOBbIE 000J0UKH KaDeedl, MpoloReHHbIX B 3eMIe U T.01.

B kavecTse HCKYCCTREHHBIX 333eMIIHTE/IEH Halle BCero NPUMEHAIOT YITIOBYHD CTAh
660 My, cTansHbie TpyOBL aMaMeTponM 35-00 MM M CTANBHBIC IIHHBI CEHCHHEM HE Me-
iee 100 Mu”.

Crepanu JUHHOR 2.5..3 M norpysaores (3a0MBAOTCA) B IPYHT BEPTHRANLHO B
CAEeUHAIBHO TOATOTOBISHHON Tpadmee (preynok 1001 )

Pucynor 1.1 — YOTaHOBKA BCPTHRATEHOTO 3Q3CMANTEIA B TPAHIICE

Beprikanbune 3a3emInTe]d COoelHHMOTeR CTANRHOR MON0Col, KOTopas NpHBapH-
BAETCH K KAAIOMY 323€MIIHTENI.

[Mo pacronomeHnio 3aseMIHTeNei OTHOCHTEIBHO 3a3eMIAEMOro 0DOPY/IORAHHA
CHCTEMB! 3ATEMIIEHHA EIST HA BLIHOCHBIE 1 KOHTYPHBIE,

BuinocHoe 3a3eMienne XapakTepuiyeres TeM, HTo ero 3dieMINTeIb BBIHCCCH 3a
[peaeisl IIOIANKH, Ha KOTOpe yeranosiedo obopyilosanie (pucynok 10.2) TaxkmM
crnocofoM mOLAVIOTeA 18 3a3eMIeHUA 000PYI0BAHHA MEXAHHUCCKHX H COOPOYHbIX
nexob. BriHocHoe 3atemienne HasbiBAIOT TAKKE COCPENOTOMEHHbIM,

CyecTREHHBIH HETOCTATOK BEIHOCHOID 333eMISHHA — OTIANICHHOCTE 3a3¢MIHTENY
OT SAALACMOT0 0DOpYI0BAHIA, NOITOMY FaieMIHIONINe YCTPOHCTEE 3TOr0 THIIA
[PHMEHANOTCA JIHINE TPH MATLIX TOKAX 3aMBIKAHAA Ha 3eM/1I0, 8 HACTHOCTH B YCTAHOB-
kax a0 | KB, rae moreniman 3aieMaMTeNs He [PeBbILACT IHAMCHUS JOIYCTHMOTO Ha-
NPAREHHA TPHKOCHOBEHHA,

Jlucm
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Pucynor 102 — CxemMa BRIHOCHONO 3a3eMITCHHA!
I — 3azemasemMoe odopyloBaHie; 2 — 3a3eM/IHTENH

MELLEHHA WIEKTPOIOB 3A3eMINTENN ¢ HAHMEHBIIUM COINPOTHBACHHEM IPYHTA (Chipoi
FIMHHCTRIA, B HH3HHAX B T, 11.). HeoDxoauMocTs B VETPOHCTBE BEIHOCHOTO 3a3eMI1EHH

|
,-'LL]I.."FIJIHIH:'I'HI:'F"-.1 BHIHOCHOTD FA3CMIICHAAE ARITACTCH BOIMOEHOCTE thﬁﬂ]'ﬁﬂ MCCTA pas-
i,
H

MOWET BOIHHEHYTE B CAE/IYHOIIMX ClIYHAnx:

— [PH HEBOAMOKHOCTH 110 KaKHM=1HOO0 NPUYMHAM PA3MCCTHTE 333CMIANTEIL HA
FALHILAEMOH TEPPHTOPHIK]

— MPH BREICOKOM COMPOTHREICHWH 3CMIIH Ha MAHHOW TEPPHTOPIN (HanpuMep, nec-
HAHBI WIH CKATHCTRIH TPYHT) H HATHYHHA BHE JTOH TEPPHTOPHH MECT CO THAYNTENHHO
AYHILEH NPOBOJIHMOCTLIO 3EMITHL

— [PH PACCPEAOTOUEHHOM PACTIONOMEHRH Ia3eMIAeMoro obopylosanus (1anpm-
MEP, B FOPHBIX BRIPaDOTEAX) i T. 1L

FOoHTYpHOE 3a3eMIIEHHE COCTOMT M3 HECKOJThKHX COSJIHHEHHBLIX 3a3eMIHTeNeH,
JAIMELIECHHBIX 0 KOHTYPY (MEpUMETPY) IVIOWALAKH, HA KOTOPOH HAXOIHTCH 3aiem-
asemMoe 0DopY/I0BAHHE, @ TAKKEe BHYTPH 2Toil naomaiky (pueynok 10.3). Takoi min
TIEMIIEHHA NPUMEHAIOT B YCTaHOoBKAx Beiine | KB, Kontyphoe sasemiaeHne Haswisa-

CTCH TARAD PACHPeAc/ICHIBIN.

oo o o

Pucynor 0.3 — CxemMa KOHTYPHOIO 333eMACHIA

15,2 HopMHpoBaHHE NapaMeTpoB 3alIHTHONO 3a3¢MIICHHA

FAUMTHOS 3a3eMIICHHE NPeAHasHaucHo U8 oDecneyeHna De300acHOCTH YeI0BeKa

NpH NPHEKOCHOBEHHH S0 K HETOROBCYIIFAM HacTHM “ﬁi'i]'?:'- AOHAHHA, f-'li‘-'q-'-lﬁ“l'-' Uhadddb-

T
R
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_ _ i [Mapamerp - . Benuunna
B sazemnienuns | KOHTYpHOE
Jlmiia sasemanrend, | . 20m
I iyOHHa sanowme s anm THTENA B IPyHT, h _ . 0,65 M
KoadupuiMeHT Ce30HHOCTH, hJ. | 2,0
YAeabHOe CONPOTHBICHHE TPYHTA, P o . TOOMM
Hunamerp sasemnmrens, d ] 53MM
Ulupuna coeJHHRTEALHOES ||n mu] b . S50MMm
Honvekaemoe CONPOTHRICHHE CHCTEMBI 3azemierud no 117, E{ v | 4 O

LEHMEH 0 HAPRECHHeM, a TakES [1pH BO31eHCTEHM HAMPHACTHEH LAl <, ITH BEJTHYH-
Hbl HE JOJGKHEL MTPEROCKOAHTE JIUTHTCNBHO JONYCTHMBLN

I'illi"i:'l'.llr..:I"..Ill‘:—:;['-lllI. I

B ITY 3 HOpMUEPYIOTCH CONPOTHEISHMA 3A3¢MIICHNA B 3aBHCHMOCTH 0T HANPHKEHUA |
yekTpoveTadosok. B oaektpoveranoskax Hanpskennem ao 1000 B conpoTtuanenne
FATEMIIONIETD YCTPOICTRA TO/HHO OBITE HEe Bl 4 OM] eCiH e CyMMApPHIR MOLl-
HOCTE HCTOMHMKOB He npessiuaet 100 kB-A. conpotusiedne sazeMieHud J10J#KHO
OBITE HE Dostee 10 O,

B wiekTpoyeraHoBkax ¢ Hanpasendesm wekrpocerd U= 1000 B ¢ cunoil Toka 3a-
mpikanuda | < 300 A nonyexaercs conpotusiedne asemnenns Ry < 2507 Iy, no ne fo-
aee 10 Om. BEonn gaseMagionee YCTpoHCTBO HCNOAB3IYETCA OAHOBPCMEHIID LA DICK-
TPOVCTAHOBOK Hanpakenuem 10 1000 B u seime, o Ry £ 125 7 I3, HO He BBILIE HOPMbI
aekTpoveranorgr U< 1000 B (4 wnu 10 Oum). B 21ekmpoycTaHOBKAX ¢ CHIIOR TOKA
saMbiKaHus I3 = 500 A, B; < 0.5 Owm,

10.5.3 Pacuer saiemicHus

PacueT 3a3emIeHHs CBOMICH K ONpeIeeHie YHeIa sa3emunteneil 1 JVIHAB co-
EAMHHTENBHON NOM0CK, HEXO0IA W3 JONYCTHMOTO COnpoTHBIeHUA 3asemienna. Mexos-
HBLE JaHHBIE I8 pacyeTa npuseiets 8 1adanie 10,3,

_'i';@.'n_!llat [0.3 — Hexontbie JaiHbie

| B gavectse 3asemintens puiOupaey cransavio Tpy0Oy anamerpon d=235MM, a B
Ka4eCTBe COSTHHHTENBHOTO MEMEHTA — CTATBHYIO NONOCY WHpHHOH b= 50MM,

2 Buibupaem sHaueHHE YIETBEHOTO CONPOTHBICHAA IPYHTA COOTBETCTEYIONeS HAW |
OJM3IKOE N0 3HAMEHNKY VICILHOMY CONPOTHRICHHIO IPYHTA B 3aJaHHOM panoHe pas-
MELLEHIA TIPOCKTHPYEMOH YCTAHOBRN,

3 {}]I]."'R.‘.'li..‘.'lﬂl.'}] SHAUCHHS JICHTPHHCCKOrO CONPOTHEACHHSA PACTCRAHHED MoKd B
ICMHD C OHBHOYHOTD Sa3eMIAHTRITH I

ST
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b lg +2 - |= 40,62 Om.

2,70 0055 2 74.2-2.7)

rae 2= 100M - yaesHoe ConpoTHRISHHE TPYHTA;
ke, = 2.0 - koadupiument cezonHocTH;
| =2,7M - aanna saseManrens;
d = 55MM - nuamerp 3azeMunTens;
t=h+05=0,65+0,5-2,7

JHHBI 33CMITHTEITH.

(10.1)

"=21M - pacclosHUe OT NOBEPXHOCTH TPYHTA 10 cepe-

4 PaccudTeiBaeMm HHCIO 3asesinTelen oes VUOTO B3aVUMHBIN NMOMEX, ORIGhIBACMBIX
FICMINTCIAMHE OPYE Ha Jpyra, Tak HA3RIBIEMOrQ HBINCHHA BIAHMHOLID "'JI‘C[HLHHPQHH'

HuA

R 40,62
R,

n 1015 =110

(10.2)

5 PaccuprniBaem qHCIo 3a3eMINTeNeH © WMHETOM }{'['I'J[!}I|}LIHHL‘I[ Fd RPadHpOBELH

10
n=l - — =17,24= 18,
. 0,58

rae 17, = 0,58 - koadupuiHeHT IKPAHHPOBAHHA.
[purnMaeM paccTodnde MesTy satesiamtensmn a =1= 2.7,

6 OnpeaensesM UIHEY COSAHHUTCIBHOR NOI0CH
L, =1,05n-a=10518-2,7=5103 s

=

FETLHON THOIOCK

(10.3)

{104}

! PaccumreiBacy NOJHOS 3HAYCHHE CONPOTHRIICHNA PACTCKAHHKY TORA ¢ COCIHHN-

»K, . 21 702 2.51,03°  _

R, = 0,366 —=]g =L = 0,366 ——Ig - =5,20m.
. 5 g - 5 - ) _
,,  b-h 51,09 © 0,05-0,65 10.5)

8 PaccumrblBaes MoaIHOS IHAYCHHE CONMPOTHRICHWH CHETCM B FAICMITCHHH

) ’ .'Il'-'l\.'l"l'i
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R -R 40,62-5,2
R = BT DO 2.820m
SR e 4R on 40,62-0,5145,2-0.58-18

{10.6)

rae 7= 0051 - kooipHHEHT IKPAHHPOBEAHNS [0I0CHL.

Conporurnente R, = 2,82 Om MeHBIIE J0NYCKASMOTQ CONPOTHRIEHRA, pasHoro 4
Owm. Crienosarelisto, JHaMetp 3gzevantens d = 55 mm npy uuene satemianteneit n = 18
ABRMTACTCH TOCTATOYHEIM J1TH L'II:_'IL.:I..,'III.,,"-I-:,‘HIIH el LLLH T I ||[]l1 HHI[I}.'['IIIHI:‘! CHEMS
Hus sasesanTened {pucvakn 1004 0 10.5)

—

SACTIHATTORE=

‘oo e
ol

Pucynor 104 = Cxema noayvuennoro KOHTYPHOTO 3a3¢MICHHA

0_65% 77

" 0,035

- .

S 7 0%

— -

Pucvior 1005 — Cxema pacnonomeHis 3a3eMIHTENCH
(pa3smMephl YKA3aHEL B METPax)

BrIBoABI N0 pazneny ACCHTh

13 [rarznesne «be30nacHOCTE ANIHEICATENBHOCTH Y ]It‘l,‘l,r.lnﬁ]ln PACCMOTPEHE BPCIHBIE
H OIaCHbIE t].'lElH"['U]III;I. BOFHHKAICIHE HA HACOCHOH CTAHLIHH, MPOAHATHIHPOBAHL opTa-
HH3AllHA r.l:'lﬁ'[‘.l'lli_"['u MOCTA ONEPaTOR, 'I']‘!L"ﬁﬂliﬁ]lkl}l De30NacHOCTH MpH IECOAYVATALIHH H
peModTE, pACCMOTPEHD H PACCHHTAHO }l.!']'|'f|ﬂﬁl2lliﬂ FAFCAIICHIA !.'It..‘I{'[']'Jﬂi'rﬁﬂ["}'.'l‘-’JHﬁH[lﬂ
HACOCHOH CTAHIMK,

JIncr
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SARKTMOYEHHE

B srinyckdol KBalHQUEANHOHHON padoTe paipadoTaHa CcHOTEMA dBTOMAaTHIALHH

HACOCHOH  VOTAHOBEM  CTAHUWM  NOJAKAYKH  BOJLL HHIOMO  Komnescd.  Uncrema
paipaborana Ha Daze peryaupyeMore acHHXPOHHOMD MEKTPROMPHBOLL ¢ HACTOTHBIM
YIIPABIEHHEM.

Hexons 3 3a1aHHBIN BEJIHMMH JABNSHHS M 3aTpaThl BOJLL, Oblla paccuMTana
MOLHOCTEL MIEKTPOABUrareils Hacoca W BuIOpansl ABHraTens tHoa SAM2E0S4 ¥3 u |
YACTOTHRI npeodpazopare s THIa JGIHV-B1TK anonckoi dupyvu ONMRON,

CHHTeIMpOBAHL  OJHOKOHTYVPHas  cuetema  yvopasieuns o [IH-pervistopos
JABIEHUWA,

Metogom UHGPOBOre MOISAHPOBAHHA B nporpaMmiosM nakere Matlab npoeeneno
MCCIEOBAHHA THHAMHYMECKHX pekumos CAP.

Texuuveckas peanuzauud paspadoTanioll CHCTeMbl YNPABIEHHA BLITIOIHEHA HA
Gaze nporpaMMHUpyeMoroe noriyeckoro koutponiepa MCOS dumpymnt M3TA,

PeavibTarsel MOACAMPOBAHMSA OKa3AIH, Y4TO pazpadoraHnas cieTemMa obecnevnsaei
JATAHHBIE XAPAKTEPHCTHKH CTaOMINIAINK JABICHHA BOABL NPH HIMENEHHH 3aTpat

B kL.

HManomennoe BeIE paspeinacT COClIaTh BbIBGL, HTO A TdHES  Hil BBINMYCHKHYHD
KBUTHQHEALHOHHVIO  padoTy  BRIDOAHCHO,  CHpPOoeRkTHPOBAHHLIE  WIEKTPOIIPHEBEO
YIORICTEODAC] IE'II..'?GR'I'I‘H.!]II[}I"J B HICKTRONPHBOIAM HACOCHBLIX VOTAHOBOK [0 KaYecTRy

MEPEXOAHBIN TTPOUSCCOBE H OBICT ["'R‘-l,'l.ﬁ."l.ilL' FEHHY. i
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