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nogrcu

[anee 6bInn ncnonb3oBaHbl cneayoLmne CUMBOSbI:

Cutyauusa obwen onacHocTu. HecobntogeHne npegnucaHnin BegeT K pUCKy npuumMHeHus yuiepba
noasimM 1 npeaMmeTam.

CuTyaums onacHOCTM 3feKkTpuyeckoro paspsiga. HecobrniogeHve npeanucaHvin BedeT K PUCKY
npUiMHeHns yuiepba niogam.

MpumeyaHus

NMPEAYNPEXAOEHUA

Mepea Hayanom NOOGLIX onepayuim HEO6XO0AMMO BHUMATENbHO NPOYMTaTb PYKOBOACTBO.
XpaHUTb TEXHUYECKNE MHCTPYKUMM AN ByayLlero ucnonb3oBaHums.

Bce aAnekTpnyeckne n rmapaBrnnyeckmne coegnHeHuA OOJTXHbI OCYLLECTBINATLCA
KBaJ'IM(*)MLI,I/IpOBaHHbIM N KOMMNETEHTHbIM MepcoHariom, obnagalwmM TEXHUYECKUMU 3HAHUSMN,
YKa3aHHbIMU B npaBunax TeXH1UkKun ©es3onacHocTu B CTpaHe MOHTaXa o6opy/:|,OBaH|/|$|.

Mog kBanuMUMpoBaHHLIM MEepPCcCoHanoM noApa3yMeBalTCs Nuua, KOTopble COrnacHo ux obpasoBaHuio,
onbITy 1 00yyeHuto, a Takke Onarogaps 3HaHWSIM COOTBETCTBYHOLLUMX HOPMAaTMBOB, MPaBW U OMPEKTUB B
obrnactm npegoTBpaLLEHMS HecYacTHbIX CryYyaeB W YCMOBUW 3dkcnnyaTaumm Oblin  yNONTHOMOYEHbI
OTBETCTBEHHbIM 3a 0Ge3onacHOCTb Ha MpeanpuaTUM BbINONHATL MOy AeATenbHOCTb, B npouecce
OCYLLIECTBMNEHNST KOTOPOW OHM MOryT pacnos3HaBaTb M wusberatb nwbon onacHoctu. (OnpepeneHuve
KBannuuumpoBaHHOIo TexHu4eckoro nepcoHana IEC 60634).

MoHTaxHMK 0053aH yb6eguTbCcsi, 4YTO YCTaHOBKa 3MeKTponuTaHust obopygoBaHa paboTocnocobHon
YCTaHOBKOW 3a3eMIIEHMs!, B COOTBETCTBME C AEWCTBYIOLLMMMW HOpMaTUBaMM.

Ons ynyyuwenHuma 3awuntbl OT nomMmex B OTHOWEeHUW Opyroro OGOpyﬂ,OBaHVIFI pekomMmeHayemMm uCnosib3oBaTb
OTAENbHbIN SJ'IeKTpVI‘-IeCKVIﬁ npoBoA AnA NUTaHnA nHBepTepa.

HecobniogeHve npedynpexaeHnii MOXeT co3flaBaTb OnacHble cUTyauuu Ans rogei U NpuMBecTu K ytpaTe
rapaHTUu Ha usgenve.

OTBETCTBEHHOCTb

MpoussoguTenb He HeceT OTBETCTBEHHOCTU 3@ HEWUCNpaBHOCTW, ecnu obopyaoBaHue BbINo HenpasBUIbHO
yCTaHOBIEHO, noagepranoch HEeynonHOMOYEHHOMY obcnyxunBaHuio, N3MeHeHNsM i
3KCMIyaTUpoBasnocb C MNPEBbILEHMEM PEKOMEHOOBAHHLIX paboymMx npedenoB unu ¢ HecobnogeHNeM
NPOYMX MHCTPYKLMIA, NPUBEAEHHbLIX B JAHHOM PYKOBOACTBE.

MpousBogutens cHMMaeT C cebs BCSKYHD OTBETCTBEHHOCTb TakkKe 3a BO3MOXHble HETOYHOCTU, KOTOpble
MOryT OblTb OOHapyXeHbl B JaHHOM PYKOBOACTBE MO 3KCMfyaTtaumMn U TEXHNYECKOMY OOCMNY>XMBAHMIO, €CIN
OHW SABNSAKOTCA CreacTBMEM OMNeYaToK Uiy nepeneyaTtku.

Mpoussogutens ocTaBnsieT 3a COOOM NpaBO BHOCWUTbL B CBOW WU3AENWS M3MEHEHUS, KOTOpble OH COYTET
HY>KHBIMW UIN MONE3HbBIMU, HE KOMMPOMETUPYS X OCHOBHbIX XapaKTePUCTUK.

MponssBoanTenb HeceT OTBETCTBEHHOCTb TOMBbKO 3a 00OpyAoOBaHWE, C WCKITHOYEHUEM AOMOSHUTENbHbIX
pacxofoB unu yuiepba, CBA3aHHOrO € NIoXon paboTon yCTaHOBKM.
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1 OBWWE CBEOEHUA

MHBepTep AnA TpexdasHblX HacocoB Obin padpaboTaH ANsA HarHeTaHUs AaBfeHus rMAPaBINYeCcKUX
YCTaHOBOK, MyTEM U3MEPEHUS AaBNeHus 1, B Ka4eCcTBe onuun, UsMepeHus pacxoga.

[anee B gaHHOM pyKOBOACTBE MCMONb3YEeTCA COKpalleHHOE Ha3BaHWe «UHBEepTep», Korga pedb uaeT o
XapakTepucTukax, obLimx Ans yCTponcTB.

NHBepTep cnocobeH nogaepXunBaTb NOCTOSAHHOE AaBriEHWE B rMAPaBINYECKOM KOHTYPE, U3MEHSAS YMCIO
060pOTOB B MVUHYTY COEQUHEHHOrO C HUM 3f1eKTpoHacoca, 1 Npy NOMOoLLM 4aTYMKOB aBTOHOMHO BKIOYaeTCs
W BbIKIIOYAETCHA B 3aBMCUMOCTU OT MMApaBNNYeCcKnX 3anpocos.

MiMeeTcs MHOXECTBO pexumoB paboTbl u onumin. C NOMOLLBIO PasfMYHbIX perynmpyemMbix napameTpoB u
BXOAHbIX M BbIXOOHbIX KOHTAKTOB MOXHO NMOACTPavBaTh paboTy MHBepTepa K YCOBUAM PasfiNYHbIX CUCTEM.
B rnaee 6 "3BHAYEHME OTAENbHbLIX MAPAMETPOB" noka3aHbl Bce 3aaBaemble NapaMeTpbl: AaBleHune,
BKItOMaemMas 3almta, CKOpPOCTb BpaLLeHns 1 T.4.

[anee B gaHHOM PYKOBOACTBE MCMOMb3yeTCHA COKpalLeHHOEe Ha3BaHuWe «WHBEPTEep», Koraa peyb MAeT O
XapakTepucTukax, obLimx Ans ycTpomucTs.

1.1 [MpumeHeHus

Bo3MmoxkHble 06r1acT NpUMEHeEHMs MOryT ObITb crieaytoLume:
- Xunbie goma
- MHorokBapTupHble goma
- KemnuHru
- BaccelHbl
- CenbCKOX03ANCTBEHHbIE (hepMbl
- BopgocHabxeHne 13 CKBaXKuH
- OpolueHne Tennuu, cagos, nonen
- TNoBTOpHOE UCNoNb30BaHUe OOXKOAEBOW BOAbI
- [NpoMbILWNEHHbIE YCTAHOBKM
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1.2 TexHUYECKUE XapaKTePUCTUKU

Tabnuvua 1 nokasbiBaeT TEXHUYECKNE XapaKTepucTtukmn 060py,EI,OBaHVIFI, OTHOCSLLLEroCcs K JIMHMMK, ONUCaHHON B

pykoBoacTBe
TexHNYECKNe XxapakTepUCTUKN
AD22AC | AD15AC | AD1.0AC
Hanpskenue [VAC
Do o sonty . 220-240 220-240 220-240
MuTtanne ®asb) 1 1 1
UHBEpTEpa Yacrora [Iy] 50/60 50/60 50/60
Tok [A] 25,0 18,7 12,0
HanpsixeHue [VAC] 0 -V alim. 0-Valim. 0 -V alim.
dasbl 3 3 3
YacroTa [I'u] 0-200 0-200 0-200
Makc. Tok [A cpegHekBagp.] 11,0 9,0 6,5
Bbixon MuH. Tok Hacoca 1 1 1
UHBepTepa [A cpenHekBagp.]
Bblgensemas anekrtpuyeckas
mowHocTb Makc. [kBA] (400 B 3,3 2,3 1,4
06./MVH.)
MexaHuyeckasi MoLHoCTb P2 3CV/22kW 2CV/15kwW 1,3CV/1kW
Bec 6roka [kr] 6.3
MexaHn4YeCcKMe | (ynakoska MCKMIOYeHa) '
Makc. pa3amepbl [MM
XapaKTepUCTUKun (ﬂanBiIC.qupMp.[) ] 173x280x180
Paboyee nonoxeHve nboe
KaTeropusa sawuthbl IP 20
Makc. Temnepatypa 50
okpyxatowen cpegbl [°C]
Makc. ceyeHune npoBsoaa,
NPUHUMaeMoe BXOAHbIMU U 4
BbIXOAHBbIMW 32XUMaMK [Mm?]
MoHTax MwuH. gnameTp kabens,
NPUHUMaEMbIA BXOOHBIMMN U 6
BbIXOOHbLIMM KabenbHbIMK
canbHukamu [Mm]
Makc. anameTtp kabens,
NPUHUMaEMbIi BXOOHbLIMUN U 12
BbIXOAHbLIMM KabenbHbIMK
canbHVKamu [Mm]
'wapaBnuyeckue | [ivanason perynuposaHus 1 — 95% AuanasoH wWKanbl
XapaKTepuUCTMKy | Aasnenns [6ap]
PerynupoBaHna | on HaTunk notoka
M paboThbl
Tunbl 4AaTYMKOB AaBNEHUS Paunometpudeckuin (0-5V) / 4:20 mA
[aTunkm H.Ikana [aT4MKOB [aBneHis [6ap] 16/25/40
opAepXvBaeMblv TUN gaTymka Mmnymbcsl 5 [Vpp]
noToka
CoenvHeHve e [locrnegoBaTernbHbI MHTEPGENC
o CoegvHeHune MynbTU-MHBEPTEPOB
e Xop 6e3 BoAabl
DYHKLMM U e AmnepomeTpuyeckas Ha BbIXOAHbIX dasax
3aWmUTHI e [leperpeB BHYTPEHHEN 3NEKTPOHUKN
KET e  AHOManbHOe HanpsXeHve NUTaHns
e [IpsAAMoe KopoTKOEe 3aMblKaHUe MEeXAY BbIXOOHbLIMM
dasamm
e HeucnpaBHOCTb JaTyvka AaBneHus
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TexHn4yeckue XapakKTepucTtunukmn

ADS55AC | AD4.0AC | AD3.0AC
Hanpskenue [VAC] ) ! )
(on. +10/-20%) 380-480 380-480 380-480
MutaHue dasnl 3 3 3
uHBepTepa Yacrora [I'u] 50/60 50/60 50/60
Tok (380V- 480V) [A] 20,5-16,5 16-12,0 12,5-10,0
HanpsikeHue [VAC] 0 -V alim. 0-Valim. 0 -V alim.
daszbl 3 3 3
YacroTa ['u] 0-200 0-200 0-200
Bbixoa Makc. Tok [A cpegHekBagp.] 15,0 11,0 9,0
WHBepTepa MwH. TOK [A cpegHekBagp.] 2 2 2
Bblgensemas anekrtpuyeckas
moLyHocTb Makc. [kBA] (400 B 8,2 6,0 45
06./MVH.)
MexaHwnyeckas MoLHOCTb P2 7,5CV /5,5 kW 55 CV /4 kW 4 CV /3 kW
Bec 6noka [kr] 11.0
MexaHu4eckne | (ynakoeka uckmoyeHa) '
XapaKkTepucTukm | Makc. pasmepsl [Mv]
(In.xBbic.xLivp.) 251x370x180
Paboyee nonoxeHve nboe
KaTeropusa sawuthbl IP 20
Makc. Temnepatypa 50
okpyxarowen cpegbl [°C]
Makc. ceyeHve nposoaa,
NpUHMMaemMoe BXOAHbIMU U 4
BbIXOAHbIMW 3aXXUMaMu [MM?]
MoHTax MuH. anameTp kabens,
NPUHUMAaEMbIA BXOOHBIMU U 11
BbIXOOHbLIMM KabenbHbIMK
canbHukamu [Mm]
Makc. anameTp kabens,
NPUHUMaEMbIi BXOOHbLIMMN U 17
BbIXOAHbLIMM KabenbHbIMK
canbHVKamu [Mm]
F'mapaBnuyeckune Ananason perynuposatus 1 —95% fgmanasoH LwKarnbl
XapaKTepuUCTMKy | Aasnenns [6ap]
PerynupoBaHna | on HaTunk notoka
M paboThbl
Twnbl 4aTYMKOB AABMEHNS Paunometpuyecknn (0-5V) /4:20 mA
faTunkm HJKana OAaT4YNKOB ,lil,aBJ'IeHVIH [6ap] 16/25/40
opAepXvBaeMblvi TUN gaTyvka "
mnynecel 5 [Vpp]
noToka
CoenvHeHve e [locrnegoBaTernbHbI MHTEPGENC
e CoegvHeHue MynbTU-MHBEPTEPOB
e Xop 6e3 BoAbl
DYHKLUMM U e AmnepomeTtpuyeckas Ha BbIXOAHbIX dasax
3aWUThI e [leperpeB BHYTPEHHEN 3NEKTPOHUKN
3awumtel e AHOManbHOe HanpsbkeHWue NMTaHus
[ ]

dasamm

MpsiMoe KOpOTKOe 3aMblkaHue MexXay BbIXOOHbIMMU

e HeucnpaBHOCTb AaTyMKa AaBNEHUs
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TexHn4yeckue XapakKTepunucTukmn

AD 15.0AD | AD11.0AC | AD7.5AC
HanpsxeHue [VAC]
(Llon. +10/-20%) 380-480 380-480 380-480
MutaHue ®a3m) 3 3 3
nHBepTepa YacTota [y 50/60 50/60 50/60
Tok [A] 55-44 42-33 29,5-23,5
HanpsikeHnue [VAC] 0 -V alim. 0 -V alim. 0 -V alim.
dasbl 3 3 3
YacroTa ['u] 0-200 0-200 0-200
Bbixoq Tok [A 06./MUH.] 41,0 31,0 22.0
WHBepTepa MwH. Tok [A cpegHekBagp.] 2 2 2
Bbigensemas anektpuyeckas
moLHocTb Makc. [kBA] (400 B 22,0 16,0 11,0
06./MyH.)
MexaHuyeckasi MoWHocTb P2 20 CV /15 kW 15 CV /11 Kw 10CV/7,5kw
Bec 6noka [kr] 16
MexaHM4eCcKMe | (ynakoska UCKMIOYEHa)
X KTepUcTukKkm | Makc. pasamepbl [Mm
apaxrephe (,U,J'I.XBFI):IC.XLUpVIp.[) ] 265x390x228
Paboyee nonoxeHve noboe
Kateropusa sawuthbl IP 20
Makc. Temnepatypa 50
okpyxarowen cpegbl [°C]
Makc. ceyeHne npoBoaa,
NPUHYMaEMOE BXOLAHbIMU U 16
BbIXOAHbLIMW 3aXMMamMun [Mm?]
MoHTax MwuH. anameTp kabens,
NPVHYMaeMbIn BXOOHLIMU 1 18
BbIXOAHbIMY KaGenbHbIMK
canbH1Kamu [Mv]
Makc. amameTp kabens,
NPUHYMaeMbI BXOOHbIMU U o5
BbIXOAHbIMY KabenbHbIMM
canbHVKamu [Mm]
runpaBnuquKMe [nanasoH perynupoBaHus 1 — 95% QuanasoH LwKasbl
XapaKTepucTuKn |Aasnenus [6ap]
perynuposaHusa | on, Hartumk noTtoka
1 paboThbl
Tvnbl 4ATYMKOB AABMEHUS Paunometpuyeckun (0-5V) /4:20 mA
[aTunkm II._llJKana OaTYNKOB El,aBJ'IeHVIﬂ [6ap] 16/25/40
o44epKMBaeMbIn TUN AaTyuka Mnynbest 5 [Vpp]
noToka Y
CoenuHeHve e [locrnegoBaTernbHbIV MHTEPGENC
e CoegvHeHue MynbTU-MHBEPTEPOB
e Xop 6e3 Bogb!
DYHKLMM U e AmnepomeTpuyeckasi Ha BbIXOOHbIX hasax
e [leperpeB BHyTPEHHEW 3NEKTPOHNKU
3awmThb! 3awmTbl e AHOManbHoOe HanpsbkeHWe NMTaHus
[ ]

dasamm

e HeucnpaBHOCTb AaTyMKa AaBNEHUs

MpsiMoe KOpOTKOe 3aMblkaHue MexXay BbIXOOHbIMMU

Tabnuya 1: TexHuyeckue xapakmepucmuku
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1.2.1 TemnepaTypa oKpyxatoLwemn cpeabl

Mpy TemnepaType OKpyxalllei cpefdpbl Bbille, YeM ykasaHHass B Tabnuua 1 VHBepTep elle MOXeT
paboTaTb, HO HY>XHO YMEHbLLUUTL TOK, NoAaBaeMblii UHBEPTEPOM B COOTBETCTBUM C yKaszaHMAMU PucyHok 1.

120 « o
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80

60 ¢ il

40

Makc. BbIXOAHOM TOK [%]

20

0 10 20 30 40 50 60

Temnepatypa okpyxatoLiei cpeapi

PucyHok 1: lpachuk CHUXeHUsI mokKa, 8 3agUcuMocmu om memMnepamyphbi

2 MOHTAX

CTporo BbINOMHATbL yKa3aHwWsi, NpYMBEAEHHble B [OAHHOW r[NnaBe [Afi9  BbINOMHEHUS MNpaBUIbHOMO
3MEKTPUYECKOrO, MTMAPABIMYECKOrO U MEXAHNUYECKOr0 MOHTaxa. [Mpy npaBUIbHOM BbIMNOIHEHHOM MOHTAXE,
MOXHO NnoJaBaTb NUTaHME K CUCTEME M NEPEXOAUTL K HACTPOWKaMm, onmcaHHbiM B rnaese 5 BKITIOYEHWE U .

Mepen Hayanom noObIX onepauuii MO MOHTaXy cregyeT NPOBEPWUTb, YTO Bbl OTKMIHOYUIN
nMTaHue oT ABUraTens u oT MHBepTepa.

2.1 KpenneHue ycTpoOouUCTBa

MHBEpPTOP AOSMKEH MbiTb MPOYHO MPVKPENIEH HaAneXalmnmy KpenexHbiMy cuctemMam K ctabunbHoin onope
N OOIKEH BblaepKunBaTh Bec arperata. KpenneHue BbINOSHAETCS BUHTaMK, BCTABMSIEMbIMY B CrieumarbHble
OTBEPCTMSA MO Kpal MeTannuyeckoro nncTa, kak nokasaHo Ha PucyHok 2.

Cuctema KpenneHuss W oOnopbl, K KOTOPOW Kpenutca arperaTt, [AOSMKHbl UMeTb Haanexallyto
rpy30noabeMHOCTb, paccuMTaHHylo Ha Bec arperata, cM. Tabnuuy 1.

Ob6opynoBaH/Me MOXeT MOHTMPOBaTLCHA PSAOM APYr C APYroM, HO Heo6XoAMMO rapaHTMpoBaTb CBOGOAHOE
NPOCTPaHCTBO, Kak NnokasaHo Ha PucyHok 2 no 6okam, rae pacnonoXeHbl OTBEPCTUSA ONS BEHTUNALUM ANS
HOpPMarbHON LIMPKYNsUMM Bo3ayxa, Kak nokasaHo Ha PUCyHOK 2.
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2.2 CoeanHeHus

JocTyn ko BCEM 3MEKTPUYECKUM COEOUHEHUSIM OTKPbIBAETCS, BbIHYB BMHT M3 KPbILKW, KaK MOKa3aHO Ha
PucyHok 3.

5 i

PucyHok 3: CbeM KpbILKX AN 4ocTyna K CoeguHeHnsIM

I'Iepep, Ha4varom OI'IGpGLI,VIVI no YCTaHOBKeE WNn TeXO6Cﬂy)KI/IBaHI/II'O, HY>XHO OTCOeOUNHUTb
MHBEpTEep OT CeTU 3NEKTPOoNnUTaHuAa un nogoxaatb MUHUMYM 15 MUHYT nepen Tem, Kak
NpuKacaTbCA K BHYTPEHHUM HacTAaM.

Y6eantech, YTO HanNpshkeHne n YyactoTa Ha Tabnunuke nMHBepTepa COOTBETCTBYHOT nNapameTpam
ceTu NUTaHus.

2.2.1 JneKkrTpuyeckume coeanHeHus

Ona  noBbIlWEHMS YCTOWYMBOCTM K BO3MOXHbLIM MOMEXaM, KOTOpble HanpasmfsloTcsas K  Apyromy
obopynoBaHuWio, peKoMeHaYEM UCMOSb30BaTb OTAESbHbIN ANEKTpUYeckuin kabenb Ans NUTaHUS UHBepTepa.
MoOHTaXXHUK [OImkeH ybeauTbesl, YTO YCTaHOBKA 3neKTponuTaHus obopydoBaHa xopolwo paboTatoliein
YCTaHOBKOW 3a3eM/1eHus], B COOTBETCTBUM C AEUCTBYIOLLMMU HOPMaMMU.

BHUMAHMWE: HanpskeHne NMHUM MOXET MEHATLCS, KOraa 3NeKTpoHacoC BKIHYAETCA MHBEPTEPOM.
HanpspkeHne nuHnum MoxXeT konebaTbCs B 3aBUCUMOCTM OT Hanmuns Opyrnx yCTPOWCTB, COEANHEHHbIX C HEN,
N OT KayecTBa CaMOW MNVHUW.

PucyHOK 4: aﬂeKTpVI‘-IeCKVIe coeagnHeHnA

2.2.1.1 CoeguHeHue nuHum nutauma AD2.2AC-15AC-1.0AC

CoeguHeHne mexay TpexdasHon/ogHodasHoM NMMHNEN MUTAHUSA U MHBEPTEPOM BbIMNOSTHAETCS MOCPEACTBOM
3-X XunbHOro kabensa (Hyneesas asa + 3asemneHue). [Mpu 3TOM XapakTEPUCTUKN MNUTaHWUS LOJDKHbI
COOTBETCTBOBATb NapameTpam, ykasaHHbIM B Tabnuua 1.

BxogHble knemmbl 0603HayeHbl Hagnucbtd LN 1 CTpenkow, HanpaBneHHOW B CTOPOHY KIEMM, CM.
PucyHok 4.
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CeueHve, TMN 1 npoknagka kabenen nuTaHWs MHBEPTEpPA U ONS COEAMHEHUS 3neKTpoHacoca OOSDKHbI
BbIOMpaTbCA B COOTBETCTBME C OEWCTBYHOLIMMM CTanHZapTamu. Tabnuua 2 faeT ykasaHus Ha ceyeHue
ucnone3dyemoro kabens. Tabnuua gaHa gns kabenen n3 MNBX ¢ 3 xunamu(Hynesasi basa + 3a3emneHne) u
yKkasbiBaeT MUHUMarbHOE peKOMEHOYEMOE CEeYEHNE, 3aBUCSILLIEE OT TOKa W ANNHBI Kabensi.

TOK NUTaHNS K MHBEPTEPY MOXET OObIYHO OLleHMBATLCS (C AONyckom Ha Ge3onacHocTb) Kak B 2,5 bornbLue,
4yeM TOK, Mornowaembli TpexdasHeiM Hacocom. Hanpumep, ecnu nHBepTep coeamHeH ¢ HacocoM 10 A Ha
dasy, kabenu NUTaHns K MHBEPTEPY OOJPKHbI paccyMTbIBATLCA Ha 25A.

XoTa mHBepTep pacnonaraet COO6CTBEHHbIMW BHYTPEHHWMW 3alimMTaMu, peKOMeHOyeTcsl yCTaHaBnuBaTb
3aLUNTHBIA TEPMOMArHUTHBIN BbIKITIOYaTENb COOTBETCTBYIOLLENO pa3mepa.

Mpn mcnonb3oBaHMM BCEW AOCTYNHOW MOLLHOCTU, ONsi OonpedeneHnst Ucrnorb3yemMoro Toka npu Bblbope
kabenewn M TepMOMarHUTHOrO BblKMOYaTend, cM Tabnuua 3 B KOTOPOW yKasaHbl Takke TepMOMarHuUTHble
BbIKIHO4aTENN, UCNOSb3YyEeMble B 3aBUCMMOCTU OT TOKa.

BHUMAHMWE: 3aluTHBIN TEPMOMAarHUTHbIA BbIKMoYaTenb U kabenu NnuTaHnst MHBepTepa U Hacoca, SOJIKHbI
UMeTb pasMepbl, 3aBUCSLLNE OT YCTAHOBKM.

OuddepeHumanbHbIn BbikNoYaTenb ANs 3alWnTbl YCTAHOBKU OOMKEH MMETb NpaBuibHble pasmepbl u
JomkeH 6biTb Tvna "Knacc A”. ABTomaTtuyeckuin andbdepeHumanbHbli BbiKovaTenb OOMmKeH OblTb
0603Ha4veH cregyoLmMm CUMBOIaMU:

[ ]
NN -—-

Ecnu ykasaHus B pyKOBOACTBE He COOTBETCTBYIOT OEWCTBYIOLUMM HOpMaMm, B KayeCcTBe CrpaBKku criegyet
NPUMEHSITb HOPMY.

CeyeHune kabensa nuTaHus B MM2

10m 20m 30m 40m 50 m 60 m 70m 80 m 90 m 100m | 120m | 140m | 160m | 180m | 200 m
4A 1,5 1,5 15 1,5 2,5 2,5 2,5 2,5 4 4 4 10
BA 15 15 | 25 2,5 4 4 10 10 10 10 16 16
12A1 15 2,5 4 4 10 10 10 10 16 16 16
16A 1 25 2,5 4 10 10 10 10 16 16 16
20A 4 4 10 10 10 16 16 16 16
24A 4 4 10 10 16 16 16
2B A 10 10 16 16 16

Tabnuua nogxogut ons kabenen ns NBX ¢ 3 xnnamu (Hyneesas asa + 3a3eMneHne)

Tabnuua 2: Ce4yeHue Kaberss numaHusi 0OHogha3HoU /TUHUU

2.2.1.2 CoeguHeHue nuHuM nutauma AD 15.0 AC-11.0AC-75AC-55AC-4.0AC-3.0AC

CoeavHeHve mexay TpexdasHon/ogHoasHoOM NMMHUEN NUTaHNS U UHBEPTEPOM BbIMOSTHAETCA NOCPEACTBOM
4-xunbHoro kabens (3 dasbl + 3asemnexue). Npun 3TOM XxapakTepUCTUKN NUTaHUS SOSMKHbI COOTBETCTBOBATL
napameTpaM, ykasaHHbiM B Tabnuua 1. BxogHble knemmbl obo3HadeHbl Hagnucbto RST u cTpenkon,
HanpaBMneHHON B CTOPOHY knemm, cM. PucyHok 4. CeyeHue, TMN u npoknagka kabenen nutaHus nHeeptepa
N ONsS COeQMHEHMS 3NEKTPOHacoca OOIMKHbI BbIOMpaThCA B COOTBETCTBME C OEWCTBYHOLLMMK CTaHOapTamu.
Tabnuua 4 paeT ykaszaHusa Ha cedyeHue ucnornbdyemoro kabensa. Tabnuua gaHa gnsa kabenen us MNBX ¢ 4
Xnnamu (3 asbl + 3a3eMneHne) 1 ykasbiBaeT MUHUMAaribHOE PEKOMEHOYEMOE CEeYEHNe, 3aBM1CsLLEE OT Toka
N OnvHbl kKabensi. TOK NUTaHus K MHBEPTEpPY MOXET 0ObIYHO OLEHMBaTbLCS (C AOMYCKOM Ha 6e30MacHOCTL)
Kak Ha 1/8 bonblue, YeM TOK, NOrfoLaeMbIi HACOCOM.

XoTa umHBepTep pacnonaraet COb6CTBEHHbIMWM BHYTPEHHUMW 3aluTtaMu, PEeKOMeHAyeTCs YCTaHaBnvBaTb
3aLUNTHBIA TEPMOMArHUTHBIN BhIKIOYaTENb COOTBETCTBYIOLLErO pa3mepa.

Mpn mncnonb3oBaHMM BCEN OOCTYMHOM MOLLHOCTW, ONSA ONpederneHns UCMnonb3yemoro Toka npu Bblbope
kabenewn n TepMOMarHMTHOroO BhikNtovaTtens, cMm. Tabnuuy 4.

Tabnuua 3 yka3blBaeT Takke TePMOMarHUTHbIE BbIKIIOYATENM, UCNOSb3yeMble B 3aBMCUMOCTU OT TOKa.

BHUMAHMWE: 3aluTHBIN TEPMOMAarHUTHbIA BbIKMNoYaTenb U kabenu NnuTaHnst MHBepTEpPa W Hacoca, SOJIKHbI
UMeTb pasMepbl, 3aBUCSLLNE OT YCTAHOBKM.
OnddepeHumnanbHbIn BolkNtoYaTeb A5 3alMThl YCTAHOBKU OOMKEH UMETb NpaBUiibHbIE pasMepbl U

porkeH ObiTb TMNa "Knacc AS”. ABTomaTtuyeckuin andpdpepeHumanbHbii BblKAOYaTENb AOMKEH OblTb
0603HaYeH crneayLwyMy CUMBONaMU:

S _—
NN ---

Ecnn YKa3aHua B pyKoBOACTBE HEe COOTBETCTBYHT ,EI,eIZCTByPOLIJ,VIM HOpMaM, B KadecTBe CrnpaBku cneayert
NPUMEHATb HOPMY.
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2.2.1.3 JOneKTpuyeckne coeaMHEHUA C INIEKTPOHACOCOM

CoegnHeHvie Mexay MHBEPTEPOM U 3NEKTPOHACOCOM MPOM3BOAUTCS MOCPEACTBOM 4-XKUNbHOro kabens (3
dasbl + 3a3emneHne). XapaKkTepuCTUKM 3feKTpoHacoca AOSKHbl OTBeYaTb TpeboBaHMSAM, yKa3aHHbIM B
Tabnuue 1.

BbixogHble knemmbl nomeYveHbl Hagnucsamm UVW 1 cTpenkon, BbIXoAsiLen 13 knemm, cm. PyucyHok 4.
CeyeHve, Tvn u kabenenpoBogka Ans MNOACOEAMHEHWS 3feKTpoHacoca [OJKHbI BbiOMpaTbca B
COOTBETCTBMU C AEeNCTBYyOWUMU HopMaTuBamu. B Tabnuue 4 ykaszaHO cevyeHune Mcnonb3yeMoro kabens.
Tabnumua oTHocUTCA K 4-XxkunbHbIM Kabenam mns MNMBX (3 gasbl + 3a3eMreHne), a Takke B HEW YKa3blBaeTCs
MUHMMarbHOE pEKOMEHOyeMOoe CeYeHe B COOTBETCTBUM C TOKOM M ANMHOW Kabens.

OBbIYHO TOK 3NEeKTpoHacoca ykasaH Ha Wunbauke aBuraTens.

HomuHanbHoe HanpsbkeHue anekTpoHacoca A0MKHO ObiTb paBHbIM HANPSXKEHWUIO NUTaHUS UHBEPTEpPA.
HomMmuHanbHas 4JactoTa aneKkTpoHacoca MOXeT 3adaBaTbCA Ha Aucniee, B COOTBETCTBME C yKa3aHusMU
NaeHTUMKALMOHHOM Tabnmykn Npon3BoanTens.

Hanpumep, MoOxHO nogaBaTb nuTaHue K uHBepTepy 50 [[u] M ynpaBnATb 3NEKTPOHACOCOM Mpwu
HOMUHanbHbIX 60 ['U] (ecnu oH noaxoAmMT ANs TakoW YacToThl).

[nsa ocobbix MpUMEHeEHMN MOryT ObITb Hacockl ¢ YactoTon go 200 [u).

Monb3oBaTenbCcKoe YCTPOMCTBO, COEANHEHHOE C MHBEPTEPOM, HE AOMMKHO MOrnowaTth TOK, MPEBbILLALLIMNA
nogaBaeMbIll MakCMMyM, yKa3aHHbIA B Tabnuvua 1.

Cnegyet npoBepuTb Tabnuyku 1 TUMbl (3Be34a NN TPEyroribHUK) NCMONb3yeMOoro CoeanHeHnss agsuraTens,
AN COOTBETCTBUSA YKa3aHHbIM Bbille YCIOBUSAM.

2.2.1.4 JneKTpuyeckue coeauMHeHuUA ¢ anekTpoHacocom AD 2.2 AC-15AC-1.0AC

Mogenu AD 2.2 AC - 1.5 AC - 1.0 AC HyxpgatoTcs B asuratene, KoHdurypupyemom nnsi TpexdasHoro
HanpshkeHusa 230 B. 310 gocturaetcs npu TpeyronbHOM KoHurypaumu gsuratens. Cm. PucyHok 5.

3~230V |

PucyHok 5: CoeduHeHue Hacoca AD 2.2 AC - 1.5 AC - 1.0 AC

HenpaBManoe nogKknrw4yeHne npoBoaa 3as3eMrieHUs K HeBepHOﬁ KreMMe MOXeT nNpuBecTtu
K He06paTumomy noBpexaeHunro Bcero YCTpOﬁCTBa.

HenpaBunbHoe nopkniyYeHWe FUHUM NUTaHUSE K BbIXOAHBLIM  KOHTaKkTam  Ansi
NoTpebnsAoWmMX YCTPOMCTB MOXET MPUBECTM K HeoGpaTUMOMY MOBpPEeXAeHUIo Bcero
ycTpouncTBa.
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[MornoLeHHbIE TOKN U COOTBETCTBUE TEPMOMArHMTHOroO BbIKItoYaTend MakcumaribHOm

MOLLIHOCTW

AD 2.2 AC AD 15AC AD 1.0 AC
HanpsixeHne nutanuga [V] 230V 230V 230V
Makc. nornoLleHHbI gBuratenem 1ok [A] 11,0 9,0 6,5
Makc. NnornoLeHHbI MHBEPTEPOM TOK [A] 25,0 18,7 12,0
Hom. Tok TepmoMarHMTHOro Bblkntoyatens [A] 32 20 16

AD5.5AC AD 4.0 AC AD 3.0 AC
HanpsixeHne nutanunsa [V] 380 480 380 480 380 480
Makc. nornoweHHbI asuratenem Tok [A] 15,0 11,5 11,0 8,7 9,0 7,2
Makc. nornoweHHbI MHBEPTEPOM TOK [A] 20,5 16,5 16 12,0 12,5 10,0
Hom. Tok TepmoMarHMTHoro Bblkntovatens [A] 25 20 20 16 16 16

AD 15.0 AC AD 11.0 AC AD 7.5 AC
HanpsixeHnne nutanunsa [V] 380 480 380 480 380 480
Makc. nornoweHHbI gsuratenem Tok [A] 41,0 32,5 31,0 24,5 22,0 17,5
Makc. NornoLweHHbI MIHBEPTEPOM TOK [A] 55,0 44,0 42,0 33,0 29,5 23,5
Hom. Tok TepmoMarHuMTHoro Bblkntodatens [A] 63 50 50 40 32 25

Ta6nuua 3: lNoanoweHHbIe MoKU U coomeemcmeue mepMOMazHUMHO20 8bIK/toYameris MakcumMmarbHoU MouwHocmu

CeyeHue kabensa anekTpoHacoca B MM?2

10m 20m 30m 40m 50 m 60 m 70m 80m 90 m 100m | 120m | 140m | 160m | 180m | 200 m
4A 1,5 1,5 15 15 1,5 15 15 1,5 2,5 2,5 2,5 2,5 4 4 4
8A 1,5 1,5 15 1,5 2,5 2,5 2,5 4 4 4 10 10
12A1 15 1,5 2,5 2,5 4 4 4 10 10 10 10 16
16A 1 25 2,5 2,5 4 4 10 10 10 10 16 16 16
20A 1 25 2,5 4 4 10 10 10 10 16 16 16 16 16
24A 4 4 4 10 10 10 10 16 16 16 16 16 16
BA 10 10 10 10 16 16 16 16 16 16 16
32A 10 10 10 16 16 16 16 16 16 16 16
36A 110 10 10 10 10 10 16 16 16 16 16 16 16 16 16
40A 110 10 10 10 10 16 16 16 16 16 16 16 16 16 16
4A 110 10 10 10 10 16 16 16 16 16 16 16 16 16 16
48A | 10 10 10 10 16 16 16 16 16 16 16 16 16 16 16
52A 1 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16
56A |1 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16
60A | 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16

Tabnuvuya nogxoaut ana kabenen ua MNBX ¢ 4 xunamu (3 dasbl + 3a3emnenne)

Tabnuua 4: CeveHue Kaberss ¢ 4 nposodHukamu (3 ghasbl + 3a3eMrieHUE)

UYmo kacaemcs cedeHusi I'IpOSOOHUKa 3a3eMsieHuA, peKomeHOyeM pyKoeodcmeoeambCH Oeljcmeyfou.wmu
HopMamueamu.

2.2.2 ['mppaBnuyeckue coeauHeHust

MHBepTep coegmHaeTca ¢ rmapaBnMyeckon YacTblo NMOCPEACTBOM AAaTUMKOB AaBneHust 1 pacxoga. [datyumk
JaBneHust Bcerga Heobxoaum, gaTymk pacxoda npeacraBnsaeT cobon onuumio, ecnu nHeepTep paboTaeT Kak
OTOENbHbIV 3NeMeHT (OTAENbHO PacnoSOXEHHbIN), HO HEOOXOOUM B CriyYasix Cco34aHUsi CUCTEMbI MyNbTU-
nHeeptepa. OO0a gartymka ycTaHaBMMBAKTCA Ha Mofdady Hacoca U COeOUHSITCA Npy NoMoLLM kabenewn c
COOTBETCTBYIOLUMUN BXOAAMM Ha NriaTe MHBEpTepa.

Bcerga cnepyeT ycTaHaBnuMBaTb 0OOpaTHbIA  KrnanaH Ha TpybGe BcacbiBaHMS 3MneKkTpoHacoca MU
paclwmMpuTenbHbIA COCyA Ha nojade Hacoca. Ha Bcex ycTaHOBKax, Ha KOTOPbIX CYLLECTBYET OMacHOCTb
BO3HMKHOBEHUS MMApaBnmM4eckoro ygapa (Hanpumep, yCTaHOBKM OPOLLEHMS C HEOXMAAHHOMO NpepbiIBAaEMON
3MeKkTpoKnanaHaMmy ofgaven) pekoMeHayeTcsl ycTaHaBnMBaTb AOMOMHUTENbHbBIA CTOMOPHBIA KnamnaH nocrne
Hacoca M MOHTMPOBATb AATUYUKU U PACLUMPUTENbHBIA COCY MEXAY HAaCOCOM W KnanaHoM.

MopaBnuyeckoe coeaMHeHWe MexZdy 3NEeKTPOHACOCOM W JaTyMkaMyM He [OMMKHO MMETb OTBETBIIEHWIA.
Tpyba gomkHa UMeTb pasMepbl, COOTBETCTBYIOLLNE YCTAHOBINIEHHOMY 3M1EKTPOHACcOCY.
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CnuwkoMm cunbHO AedopMupyeMble YCTaHOBKM MOTYT MPMBECTU K BO3HUKHOBEHWUIO konebaHun; ecnn 3ato
NPOUNCXOAMUT, MOXHO U3MEHATb NapameTpbl ynpasneHusa “GP” u “Gl” (cM. nap. 6.6.4 1 6.6.5)

NHBepTep 3acTaBnsieT cucTeMy paboTaTb C MNOCTOAHHbIM [AaBneHveM. 3Ta perynupoBka
OKasblBaeTCsl MOMEe3HOW, ecnv rmapaBnuyeckasl cUCTEMa Mocne YCTpoicTBa paccyvTaHa
npaBunbHO. B cuctemax ¢ HegoCTaTOYHbIM CeYeHUeM TPy BO3HUKAOT MoTepu OaBreHus,
KOTOpble YCTPOMCTBO HE MOXET KOMMEHCMpOBaTb; B pes3ynbTaTe AdaBfieHue MOCTOsiHHOe B
YCTPOMCTBE, HO HE B TOYKE NOTPEGNEHUs.

@

NEredpgA

P
/
/
/
/
/
/
/
/
/
/
/
/

AaTyuK JaBneHunda

AaTyuK pacxoaa
pacLumpuTenbHbIN cocyq
HEeBO3BPaTHbIN KranaH

o0 w>»

S

PucyHok 6: ['udpaenuyeckuli MOHMax

OnacHOCTb HanMyns NOCTOPOHHUX NPEAMETOB B Tpybax: HanmMune 3arpssHeHUn BHYTpK Tpyo

XNOKOCTU MOXET 3aCOpPUTb KaHalbl NPOXOXAeHUA, 3361'IOKVIpOBaTb OaTyuK pacxoda unu gatyuk gaBrieHuna u
HapywnTb HOPMaJibHYIO pa60Ty CUCTEMbI. Cne,u,yeT o6pau.|,aTb ocoboe BHMMaHMe Ha MOHTaX OaT4YMKOB,

genasa  Tak,

4yTOObl B HWX HEe MOMMN HaKannMBaTbCsl OTMNOXEHUS B OONbLIOM KONMUYECTBE UMK

O6pa3OBbIBaTbCFI BO34YyLWHblE Ny3blpy, Hapywawwine ux pa60Ty. Ecnu Yy BaC uMeeTCcd pr6a, yepes
KOTOPYK MOTyT NpoXoAnTb NOCTOPOHHME NpeaMeThl, crnenyeT YyCTaHOBUTb cneuunanbHbIN (*)VI.I'Ipr.
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2.2.3 CoeguHeHue OaTYMKOB

BbiBOABI ANA NoACOeAMHEHUA CEHCOPOB HaXOAATCA B LIEHTpanbHOW 4acTu, M OOCTYN K HUM OTKpbiBaeTcs,
BblHYB BUWHT U3 KPbILWKM coeAuHeHun, cM. PucyHok 3. BbiBoAbI ANS COeAMHEHUS OAaTYMKOB HaXOAATCA B
HWXKHEN NpaBoOM 4aCcTU U CTAHOBATCH AOCTYMHbl, CHAB MMACTUKOBYHO KPLILWKY, YOEPXMBaAEeMyl Ha MecTe
yeTblpbMs BUMHTaMM nNo yrnam. [aTtuukym JOMKHbl  COEOUHATLCA CO  cheuuarbHbIMW - BXodamu,
0603Ha4YeHHbIMK Hagnucsmu "Press” e "Flow" cm. PucyHok 7.

A o L opT
Iy B \. (\@ \

.A\

/Pmisl -@F

4 '/Pmss 1 "ﬁﬁt
Flow ,

PucyHok 7: CoeduHeHusi damyukos

2.2.3.1 CoegunHeHue gaTyMKa gaBneHus

MHBepTep paboTaeT ¢ AByMS TMNaMy 4aT4YMKOB OABMNEHUS:
1. PaunomeTtpuyeckun 0 — 5 B (JaTumk HanpsbkeHUs1 coeMHAEeTCs C coeauHuTenem pressl)
2. C T1okom 4 - 20 MA (JaTtunk Toka coeguHsaeTcs ¢ coegnHutTenem Js)

[aTtunk pgaBneHms noctaeBnsieTCA BMecCTe C cobcTBeHHbIM Kabenem u kabenb M coeauHeHWe Ha nnarte
MEHAKTCA B 3aBUCUMOCTU OT UCNOJIb3yEMOro Tuna gaTtyuka. MOFyT nocTaBnsaTbCs 0b6a Tuna AaTyYnKoB..

2.2.3.1.1 CoeguHeHve paLMoMeTPUYECcKoro gaTynka

Kabenb AomkeH coeguHATbCA C OOHOW CTOPOHbI C AATYMKOM U C APYrod CTOPOHbI NOACOEAMHATLCH K
crneynanbHOMY BXOAY AaTyvka AaBrieHns uHeepTepa, MOMeYeHHOro Hagnmcbto "Press 1" cMm. PucyHok 7.
Kabenb nmeeT gBa pasnMyHbIX OKOHYaHWs, C 0BsA3aTenbHbIM HanpaeneHueM BBOAA: COeAUHWUTENb Ans
NPOMbILLNEHHbIX NpumeHeHun (DIN 43650) co CTOPOHbI Aatymka U 4-x NOMKCHLIA COeAMHUTENb CO CTOPOHDI
nHBEpTEpa.

B MynbTucucTeMax pauvoMeTpuyeckuit AaTunk paeneHus (0-5 B) MoxeT coeduHATbCA € MoObiM
WHBEPTEPOM Lienu

obneryeHnss nposoAku. Wcrnonb3ysi pauvMoMeTpuyeckne LaTtdivMKM  OaBREHUS HE  HYXHO
BbINOMHSATE MPOBOAKY AN nepefayy WHgopMauun O AaBfeHWU, CYMTbIBAEMOW pasHbIMM
MHBEepTepamu. ATO BLINOSHAETCS kKabernem BHYTPEHHEro CoeAMHEHMS.

E] PekomeHOyeTcs NpUMeHeHVe paLMoOMETPUYECKMX [aTyYMKOB [OaBlieHust (0-5v), aons
[ ]
1

i CnctemMbl € HECKOMbKMMM  daTyvMkamMy  OaBrfieHWss  MOryT — MCMonb3oBaTb  TOMbKO
paumMomeTpuyeckme gatyunkm gasnenus (0-5 B).

2.2.3.1.2 CoeguHeHne TokoBoro gatyuka 4 - 20 mA

CoegunHeHne ogHoOro UHBepTepa:

BbI6paHHbIN TOkOBbIN AaTyuk 4-20mA nmeeT 2 nposoaa, oanH kopudHesoro useta (IN +) ana coegmHeHus
¢ knemmon 11 J5 (V+), n oauH 3eneHoro useta (OUT -) gna coeauHeHus ¢ knemmon 7 J5 (A1C+).
Heobxoaumo Takke ycTaHOBUTL nepeMbluky Mexay knemmown 9 n 10 J5. CoeguHeHns BugHbl Ha PucyHok 8
n 0606LeHbl B Tabnumua 5.
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PucyHok 8: CoeguHeHune gatumka aasneHus 4 - 20 MA

CoepuHeHune gatymnka 4 — 20 MA
Cucrtema ogHoro nHeepTepa:
Knemma Kabenb coeguHeHust
7 3eneHbin (OUT -)
8-10 Mepemblyka
11 KopuyHesbii (IN +)

Tabnuya 5: CoeduHeHue damyuka 0asrieHusi 4 - 20 MA

Ona wucnonb3oBaHus [aTyvMka [JaBreHWss C  TOKOM Heobxoaumo  KOHurypupoBaTb MpU  MOMOLLM
nporpaMmHoro obecnevenns napameTp PR MeH0 MOHTaXHMKa, cM. naparpad 6.5.7.

CoeanHeHne HeCKONbKUX UHBEpPTEepOB:

MoxHO co3gaBaTb CUCTEMbI C HECKOSNTbKMMU MHBEPTEpaMn C TOMbKO OOHUM AaTYMKOM AaBreHnsa ¢ TOKOM 4-

20 MA, HO HYXHO caenaTb MPOBOAKY [faTyMKa Ha BCex uHBepTepax. [ns coeguHeHus uwHBepTepa
00s13aTENBHO HY)XXHO MCMOMb30BaTb 3KPAHMPOBAHHBIN Kabenb (Yexon + 2 Xunbl).
Hy)KHO BbINONTHUTb cregyoLwine waru:

o CoeavHuTb 3a3eMrneHnst Bcex MHBEPTEPOB.

o CoeauHutb knemmy 18 J5 (GND) Bcex nHBepTepoB Lenu (MCnosb30oBaTh YEX0N 9KPaHUPOBAHHOMO
kabens).

o CoeaunHutb knemmy 1 J5 (GND) Bcex MHBEPTEPOB LieNu (MCNOSb30BaTh 9KPAHMPOBAHHLIN kKabenb).
e CoeavHuTb C NepBbIM MHBEPTEPOM LIENWN AATYMK OABMEHUS.
0 KopuuHeBbin nposog (IN +) ¢ knemmon 11 J5
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0 3eneHbin nposoA (OUT -) ¢ knemmon 7 J5

Coeaunnntb coegmHuTens 8 J5 1=ro nHBepTepa ¢ coegunntenem 7 J5 2-ro nieeptepa. lNoBToputb
onepauuio ansi Bcex MHBepTEPOB Lieny (MCNomnb3ynTe aKpaHMPOBAHHbIN Kabenb).

Ha nocnegHem vHBepTepe caenaiite nepemMblyky Mmexay coeamHuTenem 8 u 10 J5 ans 3amblkaHus
uenu.

Ha PucyHke 9 npeacraBneHa cxema CoOequHeHus.

" Press 1

Press 2

Serial
Com

Remote
Control

Triow TFIOW
ouT1 OuT 2 ouT1

ouT 2
NC C NO NC C NO NC C NO

PucyHok 9: CoepumHeHne gatymka gaenenmsi 4 - 20 MA B cUCTEME MHOXECTBEHHbIX MHBEPTEPOB

nogrnucu
LiBeTa oTHOCATCA K AaT4mnKy 4-20 MA, nocTaBnsieMOMy B KayecTBe

NpUHaAneXHoCcTU
3enenbii (OUT -)

KopuyHesbin (IN +)
MepeMblykm
Kabenb patynka

o0Ow>»

| i BHuumanve: ObasaTenbHO creyeT UCMonb30BaTh SKPaHUPOBaHHLI kKabenb ANsS coeanHeHu
Jaryuka.

1 npun nomoLn nporpaMmmMmHoro obecneyeHus napameTp PR MeHI0 MOHTaXHuKa, CM. naparpa(b

6.5.7. B npoTuBHOM criyqae 6nok npekpaliaeT paboTtatb 1 Bo3HMKaeT olwmnbka BP1, (gaTymk
OaBneHust He CoeMHEH).

E [ns Toro, 4Tobbl NCNONbL30BaTh AATYMK ABMEHUSA C TOKOM, HE06X0ANMO KOHUIYpPUpOBaTh
o

2.2.3.2 CoeaguHeHMe gaT4yMKa pacxoga

Jatunk pacxoga nocTtaBnsieTcs BMecTe ¢ cobCTBEHHbIM kabenem. Kabenb OomkeH COeOMHATLCA C OQHON
CTOPOHbI C OaTyMKOM W C OPYron CTOPOHblI MOACOEOUHATLCA K cheuManbHOMYy BXOAY AaTyuka pacxoja
MHBEpTEpa, NOMEeYeHHOoro Haanmebto "Flow", cm. PucyHok 7.

Kabenb nmeet OBa pas3fiMvyHbiX OKOHYaHWA, C obsizaTenbHbIM HanpaBneHnmemMm BBOAA: coeauHuUTenb AOnd

NPOMbILLFEHHbIX npumMeHeHuin (DIN 43650) CTOpoHbl Aatdyvka M 6-MOMCHbLIM CoeanHUTEND CO CTOPOHbI
nHBEpTEpa.

Jatumk pacxoga u paumomeTpuyeckun patuuk gasneHus (0-5 B) umeeT Ha kopnyce

oauHakoBbIn TMN coeamHuTens DIN 43650, nosTomy cnegyeT cobntogaTe OCTOPOXHOCTb Ans
coeaVHEeHWs NPaBUbLHOIO AaTynKa C HY>XHbIM kabenem.
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2.2.4 CoeguHeHUs 3NEeKTPUYECKUX BXOAOB U BbIXOAOB NMOoNb30BaTesien

ViHBepTepbl umMetoT 4 BXxoda 1 2 BbixoAa, YTO NO3BONSET COEANHATL UX C Bonee CNoXHbLIMU CUCTEMaMMU.

Ha PucyHok 10 1 PucyHok 11 gaHbl npuMepbl ABYX BO3MOXHbIX KOH(UrypaLmii BXO4OB 1 BbIXO4OB.
MOHTaXHMKY [OOCTaTOYHO MOAKMIYUTL MpoBoda K TpebyemMbiM BXOOHBIM W BbIXOOHLIM KOHTakTam U
HacTpouTb COOTBETCTBYHOLLME Tpebyemble hyHKumn (cM. naparpadsbl 6.6.13 1 6.6.14).

MuTtanme +19 [B nocTosiHHOro Tokal, nogaBaemMoe Ha KoHTakTbl 11 1 18 J5 (kneMMHuK ¢ 18
nontocamu), moxeT obecneymsatb Makcumym 50 [MA]

2.2.4.1 BbixogHble KOHTaKTbl OUT 1 n OUT 2:

[MepeuncneHHble ganee BbIXOOHbIE COEAMHEHUS OTHOCATCS K ABYM krneMmHukam J3 u J4 ¢ 3 nontocamu,
obo3Ha4vyeHHbIMU Haanucamm OUT1 u OUT 2, 1 noa HUMM HanucaH Takke TUM KOHTaKTa, OTHOCALLMIACA K
Knemme.

XapaKTepVICTMKVI BbIXOAOHbIX KOHTAQKTOB

NO (HopmanbHO pa3oMkHyTbIN), NC (HopmMansHO
3aMKHyTbIn), COM

Makc. ponyctumoe HanpsixkeHwne [B] 250

5 ->pesncTvBHas Harpyska

2,5 -> MHOYKTMBHas Harpyska

Makc. gonyctumoe ceuyenne kabens [mm?] | 3,80

Twvin KOHTaKTa

Makc. gonyctumsliv Tok [A]

Tabnuua 6: XapakmepucmuKu 8bIXOOHbIX KOHMaKkmoe

Co ccbinikor Ha npumep, npeanaraemsiv Ha
PucyHok 10 1 ucnonb3ys 3aBoACKME
HacTponky (01 = 2: koHTakT NO (HopMarbHO
pa3oMkHyTbIN); O2 = 2; contatto NO
(HopManbHO pa3oMKHYThLIN)) NOyYaeM:
e L1 eknrovaemcs, koeda Hacoc
3abrniokuposaH (Hanp. "BL":

Feel
NO

ouT 1 ouT 2 6710KUPOBKA U3=-3a OMCYMCMeUsi
e © 7o 7 (e _c_noj 800kbl).
- ~
Sicis) SislS) e L2 gkmoyaemcsi, koeda Hacoc
Coo000000000000060 pabomaem (*GO").

N F N F

PucyHok 10: Npumep coegmHeHnn BbIXOA0B
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2.2.4.2 BxopgHble KOHTaKTbI (¢ poTOCOEAMHEHUEM)

I'IepeqvlcneHHble nanee coeguHeHunsa BXo40B OTHOCATCA K KIEMMHUKY C 18 nontocamu J5, ybs HymMepauusa
HadnHaeTcs ¢ BbiBoda 1 crnesa. Ha ocHoBaHUM KneMMHKKa npnBOANTCA 0603HayeHne BXOOOB.

- 11:BbiBOg 16 n 17

- 12:BbiBog 15116

- 13:BbiBOg 13114

- 14:BbiBOog 12113

BkritoyeHrne BXO4OB MOXET MPOU3BOAUTBLCSA Kak Npwv MOCTOAHHOM, Tak M Npu nepeMeHHom Toke 50-60 Iu.
[anee nokasaHbl aNeKTpUYECKNE XapaKTePUCTMKN BxodoBs, Tabnuua 7.

XapaKkTepucTukm BxonoB

Bxoabl AC 50-60 Ny,

Bxogbl DC (nocT.ToK) [B] | [CpeaHee TpexdasHoe
HanpseHue]
MuH. HanpsxkeHne BknioveHus [B] 8 6
Makc. HanpsxxeHve BbikntoveHus [B] 2 15
Makc. [lonyctumoe HanpsxeHue [B] 36 36
Tok, nornowaemsiii npy 12 B [MA] 3,3 3,3
Makc. gonyctumoe cevyeHne kabensi [Mm?] 2,13

TPUM. Bxodb! ynpasnstomcsi npu 060l nonspHocmu (ronoxumerbHoU unu ompuyameribHol 0mHOCcUMensHo
cobcmeeHHO20 8038pama mMacchbl)

Tabnuya 7: Xapakmepucmuku 8xod08

B PucyHok 11 v B Tabnuue 8 nokasaHbl COeAVHEHNS BXOAOB.
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NMpoBoaka Bxoaos (J5)

Bxon coeauHeH ¢
Bxopg coeguHeH ¢ YNCTbIM KOHTaKTOM CUrHanom rnog,
HanpsHKeHNeM
Bxo YUCTbIN KOHTaKT Mexay MNepemblyka LWTbipb cOeauHeHmns
A LWTLIPSMM curHana
11 11-17 16 -18 16-17
12 11-15 16 -18 15-16
13 11-14 13 -18 13-14
14 11-12 13-8 12-13

Tabnuuya 8: CoeduHeHue 8x0008

Co ccbinkon Ha npumMep B PucyHok 11 n ncnonb3ysi 3aBoackune HacTporikv Bxogos (11 =1; 12 = 3; 13 = 5;
14=10) nonyyaeTtcs:

o Koela Ha |1 3akpbieaemcs ebiKno4Yamersib, Hacoc briokupyemcs u cueHanuaupyemcs "F1"
(Hanpumep, 11 coeQuHeH c nornnaskoM, cM. rap. 6.6.13.2 Hactponka yHKLUUN HAPY>KHOTO
nonnaeka).

o Koe0a Ha |12 3aKkpbieaemcs ebikirodamerb, 0asrieHuUs1 peaynuposaHusi cmaHosumces "P2"
(Cm. nap. 6.6.13.3 HacTporika yHKLMM BXOAa BCNOMOraTenbHOro AaBnexHus ).

e Koeda Ha |3 3aKkpbigaemcs 8biKo4amesib, Hacoc br1okupyemcs u cugHanudupyemcs "F3"
(Cm. nap. 6.6.13.4 HacTtpoika BKIHOUYEHMSI CUCTEMbI M BOCCTAHOBNEHUST CO0OEB).

o KoeOa Ha |4 3aKkpbisaemcs ebiKnro4Yamerb, criycmsi epemsi T1 Hacoc briokupyemcs u
cueHanusupyemcs "F4" (Cm. nap. 6.6.13.5 HacTpoika obHapyXeHUss HU3KOro AaBneHus).

Ha npumepe, nokasaHHoro Ha PucyHke 11, AaeTcs ccbifika Ha coeMHEHWNE C YUCTbIM KOHTaKTOM, UCMOSb3yst
BHYTPEHHE HanpshkeHue Ons NMMIoTUPOBaHUS BXO4OB (MOryT UCMOSIb30BaTbCS TONBbKO MONE3HbIe BXOAbI).
Ecnu y Bac BMeCTO KOHTaKTa UMeeTCcsl HanpshkeHune, ero Takke MOXHO UCMONb3oBaTh AN NUIOTUPOBAHMUS
BXOAOB: [OOCTATOMHO He Wcronb3oBaTh Knemmbl +B v GND (3asemneHne) M COeauHUTb MWCTOYHUK
HanpsKeHUsl, COOTBETCTBYHOLLMIA XapakTepuctukam B Tabnuua 7, ¢ TpebyeMbIM BXOJOM.

D:i] BHUMAHME: Mapsbl Bxoaos 11/12 n 13/14 nmetoT obLwmii nontoc Ans KaXkaon napbi.
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3 KNABUATYPA U OUCTIJIEW

Orun

Oraur

. 8va

PucyHok 12: Bua vHTepdeica nonb3oBartens

MHTepdenc ¢ MalnMHoOM COCTOUT M3 Ancnnes co ceetoagmogamm 64 X 128 xxentoro useTa Ha YepHOM ¢ooHe 1
4 KHOMOK, Ha3bliBaeMblx "MODE", "SET", "+", "-", cM. PUCyHOK 12.
Ha gucnnee nokasaHbl BENUYMHBLI U COCTOSIHNE MHBEPTEPA C yKa3aHUeM (PYHKLMIA pa3HbIX MapaMeTpoB.

DyHKLMM KHOMOK 06bsicHeHbI B Tabnuue 9.

KHonka "MODE" no3Bonsiet nepexoauTb K cnegyrowen no3vumm B JaHHOM MEHHO.
OnuTtenbHoe HaxaTne B Te4eHne MUHUMYM 1 CeKyHbl NO3BONAET BEPHYTLCS K
npegblayLen no3uLmm B MeHH0.

KHonka "SET" no3BonsgeT BbIXOAUTb U3 TEKYLLLErO MEHIO.

Mcnonb3yeTcs Ans YMeHbLUEHWUS TEKYLLEro napameTpa (ecrnv napameTp MOXeT
N3MEHATLCS).

Wcnonb3yeTcs ansa yBennyeHus TekyLero napameTpa (ecnv napameTp MoxeT
N3MEHATLCH).

400

Tabnuya 9: @yHKUUU KHOMOK

[nutenbHoe HaxaTme Ha KHOMKW +/- NMO3BOMSIET aBTOMAaTUYECKM yBeﬂMHMBaTb/yMeHbLLIaTb Bbl6paHHbIﬁ
napameTp. CI'IyCTFl 3 CeKyHObl NnocCne HaXaTnd Ha KHOMKY +/- CKOpPOCTb yBeJ'II/I‘-IeHI/Iﬂ/yMeHbLLIeHMFl
aBTOMaTU4eCKN yBENTMYNBAETCA.

lpu Haxtamuu KHOMKU + UU - 8bldesieHHasi 8erfluduHa U3MeHsiemcsi U cpasy coxpaHsemcsl 8
rnocmosiHHoU namsmu (EEprom). Haxe npu cny4YyalHOM 6bIK/IIOYEHUU ycmpolcmsea 8 3mom

[:Ii MOMeHm Hacmpolika napamempa He mepsemcs. KnHonka "SET" criyxum mornbko 0rs ebixoda u3
meKywie2ao0 MEHI0O U HEe HYXXHO Ofi1 COXPaHEeHUsI 8bIMOSIHEHHbIX U3MeHeHUU. TornbKo 8 0Cobbix
cryyasix, ornucaHHbIx 8 2rase 6, HeKOmopble 8erlUYUHbI aKmugupPYyOMCs Npu Haxkamuu Ha KHOMKU
"SET" unu "MODE".
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3.1 MeHI0

MNonHas CTPYKTypa BCEX MEHIO N BCEX COCTABJIALLNX UX no3nuni nokasaHa B Tabnvue 11.

3.2 [QdocTtyn K MEHI0

M3 rnaBHOro MeHI0 MOXXHO MONyYUTb AOCTYN B PasfuyHble MEHI0 ABYMS crocobamu:
1) [psiMoit 4OCTYyN NpwW NMOMOLLM KOMBVHaLUMM KHOMOK
2) [ocTyn no Ha3BaHWIO MeH!o, NOCPEACTBOM MCMONb30BaHNUS pa3BepTbiBaOLWErOCS MEHIO

3.2.1 Mpsimow gocTyn Npyv NOMOLLN coYeTaHUSA KHOMOK

JocTtyn paetcs NpssMO B HYXHOE MEHI0, OOHOBPEMEHHO HaXXaB Ha MNpaBWUilbHOE COYEeTaHWe KHOMOK
(Hanpumep, MODE SET ans Bxoga B MeH0 KOHTpomnbHas Toyka) v npu nomowm kHonkv MODE MoxHO
nepemMeLLaTbcs No pasHbiM CTpaHMLAM MEHIO.

B Tabnuue 10 noka3aHbl MEHIO, BXOA B KOTOPbIE MOXHO MOMYy4UTb KOMOUHALMAMW KHOMOK.

HAMMEHOBAHUE KHOIMKWU NPAMOIo BPEMHA
MEHIO OOCTYNA HAXATUA
Monb3oBaTenb m Mpu E:g;’i;a'*””
MoHuTOop a v 2 cexk.
KoHTposnbHasa To4ka m a 2 cex.
Py4HOI pexum a v A 5 cex.
MOHTaXHUK m a v 5 cek.
TexHnyeckasa nomoLlb m a A 5 Cex.
BoccTaHOBMNEHWe 3aBOACKMX a A ZBii';q'l?ﬁ;e
HacTpoex ycTpowcTea
C6poc m a v A 2 cexk.

Tabnuya 10: Jocmyn K MeHto
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CokpauweHHoe meHo ( sudumoe )

PacuwupeHHoe meHro ( npsimolt docmyn uu naposib )

HO
Yacbl paboTbl

CnaBHOE MeHo MeHro MeHio MeHo MeHo MeHo Tex.nomoulb
MeH10 Monb3oBarensa| MoHutop |KoHTponbHas Py4yHon MOHTaXHUK mode-set-pi
mode set-meno TO4Ka set-pit-meno mode-set-meno
mode-set
MAIN FR VF FP RC
(rmaBHas cTpaHuua) YactoTa Buayanusauus YactoTa HomuHanbHbI TOK
BpaLLeHuns pacxoga Py4Hon pexum
Bbi6op MeHto VP TE VP RT
[aeneHus Temnepatypa [aeneHve Verso
pacceuBartens di BpaLeHus
C1 BT Cc1 =\
®dasHbIN TOK TemnepaTypa ®dasHbl TOK YacrtoTta
Hacoca nnar Hacoca HOMUWHanbHas
PO FF PO
MoLHoCTb, ApxmB cboeB U MoLHoCTb,
nofaBaemasi Kk Hacocy | npeaynpexpeHun nofaeaemasi K
Hacoc
VE CT
WHdopmaums o KoHTpact Busyanusaums
HW n SW pacxoga

AD FS
Apgpec Makc. yactota

FL
MwuH. yactoTa

MS
Cucrtema
n3mepeHun

IC
ViHBepTep KOHMr.

AC
YckopeHue

SO
Nopor MuH.
cakTopa paboTbl

6e3 BoAb!

AE
3awmTa ot 6noKMpoBKU

MP
MVH. JaBneHue
paboTbl 6e3 BoAb!

o1
DyHKLUMA
Bbixoga 1

02
PyHKUMA BbIXoAa 2

RF
BoccTtaHoBneHne c6oes
npegynpexaeHun

PW
Hactpoiika napons

Moanucu

NaeHTnduKaumoHHbIe LBeTa

N3meHeHre napamMeTpoB B rpynnax MyfbTU-MHBEpTepa

COBOKyI‘IHOCTb YyBCTBUTEJIbHbIX NMapamMeTpoB. 3n napameTpbl OOMKHbl BblpaBHMUBATbLCA ANA TOro, yTObbI CMCTEMA
MynbTU-UHBEPTEpPA MOrna Ha4vaTb paﬁOTaTb. M3meHeHne ofdHOro M3 Hux Ha nbom nHeepTepe npmeBoOUT K
aBTOMaTU4YeCKOMY BblpaBHMBaHUIO Ha BCEX OCTallbHbIX MHBEPTEPOB, 6e3 LoNONHUTENbHbIX 3anpocos.

I'Iapameprl, Ybe BblpaBHMBaHWE obneryeHo, MCNosnb3ysd TONbKO OAUH MHBEPTEP U pacnpocTpaHas HaCTpOﬁKI/I Ha BCe
OCTalnbHble UHBEPTEPDbI. D.OI'IyCTI/IMO, YTO OHU MOTYT OTIINYaTLCA Ha pasnnYHbIX MHBEPTEpPax.

COBOKyI‘IHOCTb napamMeTpoB, KOTOPbIe MOryT BblpaBHMBATLCA NOCPEACTBOM TpaHCNAUMM OT OAHOIo nHBepTepa.

[MapameTpbl HACTPONKKN, UMEIOLLME TONBbKO NOKanbHOE 3HaYeHue.

MapameTpbl TONbKO ANS YTEHWSI.

Tabnuya 11: Cmpykmypa MeHto
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3.2.2 Hoctyn N0 HAUMEHOBAHUIO Yepe3 pa3BepTbiBaKLWEeCcsa MEHIO

K Bbl60py Pa3NnUYHbIX MEHI0 AaeTCcAa OOCTyn No UX Ha3BaHUAM. M3 rmaBHOro MEHIO Bbl nony4yaete OOCTyn K
Bbl60py MEeHI0, HaXXaB Ha J'HOGyPO N3 KHOMOK + Unu —.

Ha CTpaHuue Bbl60pa MEHIO MOABNAKTCA Ha3BaHUA BCEX MEHH0, K KOTOPbIM pa3pelleH AoCcTtyn, 1 O4HO U3
3TUX MEHI0 MOKa3aHO BblAENEHHbIM MOSI0COM (CM. PI/IcyHOK 13). nOCpeD,CTBOM KHOMOK + U - MOXHO
nepemMellatb CTPOKY BblAENIEHUA ON1A Bbl60pa HY>XHOro MeHHK, Kyaa Bbl CMOXeTe BOWTU, HaxxaB Ha SET.

SELEZIONE MENU

MENU UTENTE

MENU MONITOR
GO 43,0HZ 3,0 bar

PucyHok 13: Bblbop pa3BepTbiBaOLLMXCA MEHIO

Bugumbie meHio — ato MTABHOE, MNOJIb3OBATEJIb, MOHUTOP, ganee nosiBNsieTcst YeTBepTasl CTpoka
PACLUMPEHHOE MEHIO; ata cTpoka no3BonsieT yBeNU4MTb KONMMYECTBO MOKa3biBAaeMbIX MeHI. Bbibpas
PACWWMPEHHOE MEHHKO, nosiensieTca BcnnbiBatowee okHo, Tpedytoulee BBecTn kog goctyna (MAPOIJb).
Kog poctyna (MAPOIJIb) coBnagaeT ¢ koMOMHaLMEN KHOMOK, MCMOSb3yeMblX AN MpPsiMOro AocTyna, u
MO3BOMSET pacWMpuTb BU3yanu3auuto pasHbIX MEHI0, HauMHas C MEHI0 COOTBETCTBYHOLLEro BBEAEHHOro
Koga gocTyna Ao Bcex, nMmetowmnx 6onee HU3KUin npuopuTerT..

MocnepoBaTtenbHOCTL MeHo criegytowas: MNone3oBaTtens, MoHUTop, KOHTponbHas Touvka, PyyHOn pexum,
MoHTa)xHuk, TexHn4eckast NoMOoLLb.

BbiOpaB oguH kof OocTyna, pa3brokMpoBaHHbIE MEHKO OCTalOTCSl JOCTYMHbLI B TedeHe 15 MUHYT unm noka
He OydyT OTK/IOYEHbl BPYYHYHO MpM  MOMOWM CTpokn “Chipsiyb  YCOBEPLUEHCTBOBAHHbIE MEHHKD”,
NosiBNsitOLLMECS NpU BbIOOPE MEHI0, MPU UCMONb30BaHMM Kofda focTyna.

Ha PucyHke 14 nokasaHa cxema paboTbl Ans BbiGopa pasHbIX MEHHO.

B ueHTpe cTpaHuubl HaxodsTCA MEHK, K HUM [aeTcsa OOCTyn crpaBa npuv MOMOLWM MpsMoro Bbibopa
NoCcpeaCcTBOM KOMOUHALIMM KHOMOK, CrieBa Yepes cnucteMy Bbibopa npy NOMOLLM pa3BepThbIBAOLLUXCA MEHIO.

——4a =

Selection Menu
‘ Main Menu = a J Menu Direct access keys

|
sﬁ)u [ User Mend | = @) | —/— | UserMent || <—"—— B
v | Monitor Menu ‘ — ﬂ — = Monitor Ment || =< —— v

Extended Menc
‘ ende er'-U|':'»> a ‘591poin’rMenU s T ——) ma

Insert Password fo extend Selection Menu ‘ Manual Ment || <—_—— a v A

ﬂgﬁ ﬂ?v u?“ | Installer Meni || <———= BEY

‘ Main Page ’ |

‘ Tech.Ass. Menu | T —— m a A
] Main Menl | | Main Menl | | Main Mend |

User Menu User Menu User Menu

Monitor Menu Monitor Menu Meonitor Menu

Setpoint Menu Setpoint Menl Setpoint Menl

Manual Menu Manual Menu Manual Mant

Reduced Menu Installer Menu Instalier Menl

Reduced Menl Tech, Ass. Menu n Menu exit
Reduced Menu

PucyHok 14: Cxema pasnuyHbiX AOCTYMOB K MEHIO
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3.3 CTpyKTypa CTpaHuLL MEHIO

Mpu BKMIOYEHUM MOKAa3bIBAIOTCA OnpedeneHHble CTPaHuubl C Npe3eHTaumen, Ha KOTOpbIX MOsBsSeTCA
HasBaHve NPoAyKUMU N NOroTuM, C NOCneayoLWnM Nepexoaom K rmaBHOMY MeHI0. HasBaHue kaxgoro MeHio,
KakvM 6bl OHO He BbIno, BCeraa nosiBrseTcs B BEPXHEN YacTu gucnnes.

B rmaBHOM MeHIo Bcerga BuaHbI

CoctosHue: coctosHne paboTsl (Hanpumep, oxunaaHue, paboTa, cbon, pyHKLUUN BXOOOB)

YactoTa: BenuynHa B [u]

Oasnenwue: BenuunHa B [6ap] nnu [ncu], B 3aBUCUMOCTY OT 3a4aHHOW €AMHULIbI U3MEPEHUIA.

Mpyn BO3HUKHOBEHUN COBLITUIA MOTYT NOSIBUTBLCA:

YkasaHug Ha cbon

YkasaHug Ha npeaynpexaeHue

YkasaHve dyHKUWIN, CBA3AHHbIX C BXOAaMu

CheumnanbHble NKOHbI

CocTosiHUS OLMBKM MNN COCTOSIHUSA, MOKa3aHHble Ha rMaBHbIX CTpaHuuax, nepeuncnedsl B Tabnuue 12.

CocTosiHue OLMOBKM N COCTOSAHUE, NOoKa3biBaeMoe Ha rflaBHOM CTpaHuLe

UpeHTtudukatop OnwucaHue
GO OneKTpoHacoC BKITKYEH
SB ONeKTPOHacoC BbIKIHOYEH
BL BnokupoBka 13-3a OTCyTCTBUSA BOAbI
LP BrnoknpoBka M3-3a HU3KOr0 HaNpPsXKeHUs NUTaHus
HP BnoknpoBka 13-3a BbICOKOro BHYTPEHHENO HaMNpsKeHWUs NUTaHns
EC BnokupoBka 13-3a HenpPaBUILHOIO 3HAYEHUSE HOMWHANbHOW CUIbl TOKa
ocC BnokupoBka 13-3a neperpysku no TOKy B ABuratene dnekrpoHacoca
OF BnokupoBka n3-3a neperpysku no TOKy B BbIXOAHbIX BblBOAAX
SC BrnoknpoBka 13-3a KOPOTKOIO 3aMblKaHWsi HA BbIXOAHbLIX dhasax
oT BnokupoBka 13-3a neperpesa Ha CUITOBbIX BbIBOAAX
OB BnokupoBka 13-3a neperpesa nevyaTHon nnarbl
BP BnoknpoBka 13-3a HeMCNPaBHOCTU AaTyMKa JaBNEHUs
NC Hacoc He coegnHeH
F1 CoctosiHue / TpeBora PyHKUMS nonnaska
F3 CoctosiHue / TpeBora PyHKUMSA OTKIHOYEHUS CUCTEMDI
F4 CoctosiHue / TpeBora ®PyHKUMSA curHana HM3Koro fasneHus
P1 CocTosiHne paboTbl ¢ BcoMoraTtesbHbIM AaBneHnem 1
P2 CocTosiHne paboTbl ¢ BCoMoraTesbHbIM AaBNeHnem 2
P3 CocTosiHne paboTbl ¢ BcroMorarebHblM AaBneHneM 3
P4 CocTosiHne paboTbl ¢ BcoMorartesbHblM AaBneHuem 4
MKOF'::MCeop%GM”*' ¢ | CocTosiHue paboTbl Npy COOBLLEHNUN C MYTbTU-VMHBEPTEPOM C YKa3aHHbIM aApecoM
MkoHa coobuy. c E | CocTosiHME owmnbKM coobLLeHus B CUCTEME MYMbTU-MHBEPTEPa
EO...E16 BHyTpeHHsia ownbka 0...16
EE 3anncb 1 HOBOE CYMTbIBaHUE 3aBOACKOM HAacTPOMKM 13 namsatn EEprom
WARN.
Hunskoe MpenynpexaeHne U3-3a oTCYTCTBUSA HANPSHKEHUs NMUTaHNS
HanpshXeHue

Tabnuya 12: CoobuweHusi cocmosiHusi U owubKu Ha enasHol cmpaHuue

Ha gpyrmx crtpaHuuax, MEHK OTIMYAKTCS CBA3AHHBIMU C HUMK (QYHKUMSIMW, U OHW OMUCaHbl fanee, B
COOTBETCTBME C YKa3aHWEM UNN HACTPOMKOM. [locne Bxoaa B Noboe MEHI0, HUXHSAS YacTb CTpaHuLbl Bcerga
nokasblBaeT KpaTkui 0630p rnaBHbIX NapameTpoB paboTbl (COCTOSAHME Xo4a U BO3MOXHbIE cBou, YacToTy
W JaBneHue).

OT0 NO3BONSET NOCTOSIHHO BMAETH OCHOBHbLIE MapamMeTpbl MaLUWHbI.
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MENU UTENTE
FR Frequenza
di rotazione

43.0 HZ

GO 43,0 HZ 3,0 bar

PucyHok 15: Busyanusaums napameTpa MeHo

YKa3aHusA Ha NMHelKe COCTOSAHUS BHU3Y KaXO0W CTpaHULUbl

WapeHTtudumkaTtop OnucaHue
GO ONEeKTPOHACOC BKITHOYEH
SB OneKkTpoHacoc BbIKNIOYEH
CBEOEB Hanun4yve owmnbkm, MeluatoLlen ynpaBneHnto afekTpoHacoca

Tabnuuya 13: Yka3zaHue Ha riuHelike cOCMOSsIHUS

Ha cTpaHvuax, nokasbiBawWMX MNapaMeTpbl, MOryT MNOSBAATLCA: LUMAPOBbIE 3HAYeHUd W edunHuua
N3MepPEHNa TeKyLen CTPOKW, 3HaAYEeHUa OpYyrnx napameTpoB, CBA3AHHbIX C HACTPOWMKOM TEKyLlen CTPOKM,
rpadouyeckue fMHenkn, nepeyHu; cm. PucyHok 15.

3.4 BnokMpoBKa HACTPOMKM NapamMeTpPoOB NpU NOMOLUM Napons

MHBepTEp MMEET cucTeMy 3alumMThbl Npy NomoLLyM napons. Ecnv 3agaetcs naposb, To napaMeTpbl MHBEpTepa
OyayT OOCTYMHbI U BUAUMBI, HO HENb3si OyaeT M3MeHsTb HUKaKnue napameTpbl.

Cuctema ynpaBneHusi naporneM HaxoguTCs B MEHIO “TEXHWYECKOW MOMOLN” U ynpaBnseTcs npu nomoLLm
napameTpa PW, cMm. naparpad 6.6.16.

353




PYCCKWW

4 CACTEMA MYIIbTU-UHBEPTEPA

4.1 BBepgeHue B CUCTEMbI MYJIbTU-UHBEpPTEpPA

Moo cuctemon MynbTU-UHBEpPTEpa MOApPa3yMeBAETCA HACOCHas CTaHuMs, COCTOosiasi M3 COBOKYMHOCTM
HacoCOB, 4bsl Nodava MaeT B obwmin konnektop. Kaxabii Hacoc 6noka coeanHeH CO CBOMM COOCTBEHHbLIM
WHBEPTEPOM M BCE MHBEPTEPbI BeAyT Mexay cobon cooblieHne npu NOMOLLM CreunansHOro COeauHeHus
(Link).
MakcumarnbHOe YMCIO 3NIEMEHTOB HAacOC-MHBEPTEP, KOTOPOE MOXET COCTaBMATb OAMH 0ok, paBHO 8.
Cucrtema MynbTU-UHBEPTEPA UCNOJb3yeTCA B OCHOBHOM ANA:

e [loBbllIEHNS TMAPABNNYECKUX XapaKTEPUCTMK, NO CPABHEHUIO C OTAENbHBLIM UHBEPTEPOM

e [apaHTUpOBaHMSA HENPEPBLIBHOCTU paboThl B Cly4ae NofiloMKU OGHOIO Hacoca uUnn nHeepTepa

e [leneHnst makcumarnbHOM MOLLHOCTU

4.2 Co3gaHue YCTaHOBKU MyJbTU-UHBEpPTEpa

Hacocbl, pgBuratenn W WHBEpPTEPbl, COCTaBMAOLMNE YCTAHOBKY, [OOJPKHbI OblTb  OA4MHAKOBbLIMM.
MmopaBnuyeckas yCTaHOBKa [OIDKHA ObiTb Kak MOXHO 6onee cumMmeTpuyHOM Ana obecneyeHus
paBHOMEPHOM rMapaBfiM4eCcKon Harpysku, pacnpegensaemMon no BCeM HacocaMm.

Hacocbl OOMmKHbI COEAMHATLCA BCE C OAHMM OOLLUMM KOMFEKTOPOM Mnodavv M OaTyMK pacxofda AOSHKeH
pacnonaratbCsi Ha ero BbixoAe, YTobbl OH MOr YMTaTb pacxod, obecneunBaemMbii Bcem 6r10KOM Hacocos. B
cnyyae MCMNonb30BaHWs MHOXECTBEHHbIX [OAaTYMKOB AN OnpefdeneHuns pacxofa, OHW OOSMKHbl ObiTb
MOHTUPOBaHbI Ha Nofadvy Kaxgoro Hacoca.

[aTtumk gaBneHns OOMKEeH COeQUHATLCS C KOMMNEKTOpoM Bbixoda. Ecnu ncnonb3yetcs HECKONbKO AaTYMKOB
OaBIEHNs], UX MOHTaX JOJKEH BECTUCH Ha KOJINIEKTOPE UK Ha Tpybe, KoTopasi ¢ HUM coolLaeTcs.

Ecrnu uéem cuyumsigaHue ¢ Heckosbkux damyukoe daessieHusi, Heobxodumo obpamums 8HUMaHUE,
umobbl Ha mpybax, Ha KOmopble OHU ycmaHaesnuearmcs, He OblI0 He8038pamHbIX KrarnaHos,
roMew,eHHbIX MexAy OOHUM OamyukoM U Opyaum, UHaye Moxem CHUMmbieambCsi pasHoe
OdaeneHue, dawouee 8 Kadecmee cpeOHell eerludUHbI HEBEPHOE [loKa3aHue U aHoMaslbHoe
peaynuposaHue.

Onsi paboTbl y3na HarHeTaHus OaBneHus ANs KaxaoW napbl WHBEPTEP-HACOC AOMKHblI ObiTb
OONHaKOBbIMU:

Twn Hacoca n gpuratens

MapaBnnyeckne coeguHeHns
HomuHanbHas YactoTa

MuHuManbHas YyacToTa

MakcumanbHas YacTtoTa

YacToTa BbIkIioUeHMs1 6e3 gaTymka pacxoaa

4,21 Kabenb coobuweHnus (Link)

MHBepTepbl coobwatotcs mexagy cobor M HanpaBnsloT CurHanol AaBreHns n pacxoga (TonbKo ecrnu
ncnomnb3yeTcs paguomMeTpuyeckun JaTynk AdaBneHus)) npu NOMOLWM  CheunanbHOro COeAMHUTENbHOro
kabens.

Kabenb MoxeT coeauMHATbCS C OOHUM M3 ABYX COeAuvHUTEenen, noMmedeHHbix Hagnucbi “Link" cwm.
PucyHok 16.
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PucyHok 16: CoeguHeHue Link

BHUMAHWE: wucnonb3ynte TONMbko kabenw, noOCTaBnsieMble C WHBEPTEPOM WM B Ka4yecTBe €ero
NPUHaANEeXHOCTH (3TO He 0BbIYHbBIN KOMMeEpPYECKUIA Kabenb).

4.2.2 DOat4uvkm

[nsa paboTbl y3na HarHeTaHWUs AaBMEHUsI HYXEH KaK MUHUMYM OOVH AaTyvK AABNEHWUS U, KaK Onuusl, oauH
U HECKOIbKO OAaTYMKOB pacxona.

B kauyecTBe gaTuMKoB OaBEHUs MOXHO MCMONb30BaTb pauuomMeTpudeckne aatymki 0-5V u B 3TOM crnydae
MOXHO COEAVHSITb MO OAHOMY C KaXObiM MHBEPTEPOM, UMW OaT4YuKU No ToKy 4-20 MA, U B TakoM crny4ae
MOXHO COeAUHUTL TOMbKO OAUH AaTUKK.

ﬂaT‘-II/IKVI pacxoga Bcerga 4ABnAlOTCA q.)aKyJ'IbTaTI/IBHbIMI/I M MOXHO coeaunHATb oT 0 OO ofHOro
AaTynka Ha UHBepTeEpP.

4.2.2.1 [OaTtumkum pacxopa

[aTtumk pacxoga nomellaeTcs Ha KOMMEeKTop Nofdadn, ¢ KOTOpPbIM COeANHEHBI BCE HACOChI, U SNeKTpuyeckoe
COeNHEHNE MOXET BbIMOJSTHATLCSA C NOObIM U3 NHBEPTEPOB.
[aTtumkmn pacxoga MOryT COeaMHSITLCA B COOTBETCTBME C ABYMSI TUMAMM;
e TonbKO OAMH AaTyYnK
e CTONbKO AATYMKOB, CKOJTbKO MMEETCHA NHBEPTEPOB
HacTtpolika Begetca npy nomoLin napametpa Fl.

Mcnonb3oBaHWe MHOXECTBEHHbIX AAaT4YMKOB HYXXHO, KOoraa HeoOXOoAuMO MMETb YBEpPEHHOCTb B nopjade
pacxofa CO CTOPOHbI KaXJoro oTAeNbHOro Hacoca U BbIMOSHATL Gonee HauerneHHyo 3aWwnTy oT paboTel 6e3
Boabl. [ANA MCNonb3oBaHWUA HECKONbKUX AaTYMKOB pacxoda Heobxogumo 3agasaTb napameTp Fl Ha
MHOXECTBEHHbIX JaTyMkax U coeauHUTb Kaxabli AaT4MK pacxoda C MHBEPTEpPOM, YNpaBnsoLLMM HacoCcoMm,
Ha Ybell nogade HaxoaUTCa JaTuuK.

4.2.2.2 Y3nbl TONbKO C O4HUM OAaTYUKOM AaBJIEHUSA

MoxHO co3paBaTb CTaHLMW HarHeTaHUa SaBneHud, He UCMOMb3ys AaTuuK pacxoga. B Takom criyyae HyXHO
3aaTb 4acToTy BbIKNOYEeHNA HacocoB FZ, kak onvcaHo B 6.5.9.1.

Haxe ©6e3 ucnonb3oBaHWs paTyMka pacxoda 3awmTta oT paboTbl 6e3 BoAabl MpoAormkaeT
paboTaTb.
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4.2.2.3 [aTtymKku paBneHus

Jatumk vnn gaTumkn gaBneHus OOSMKHbI YCTaHaBNMBATLCA Ha KOMMeKTop nopayun: [JatynkoB AaBneHus
MOXeT ObITb HECKONbKO, €CMM OHU paumnomeTpuydeckme aaTuukn (0-5 B), 1 Tonbko oauH no Toky (4-20 MA).
Ecnn pgatymkn paBneHnss MHOXECTBEHHbIE, TO B TaKOM Crlydyae cuuTbiBaeMoe [AaBrieHne npeacraBnseT
cobovi cpefHIol BENUYMHY BCEX MPUCYTCTBYIOLIMX AaTYMKOB. [nf TOro 4tobbl MCMOMb30BaTb HECKOMbKO
paunomMeTpuyecknx gatumkos aasneHus (0-5 B), 4OCTAaTOMHO BCTaBUTb COEAMHWUTENW B COOTBETCTBYHOLLME
BXOAbl W HeT HeobxoaMMocTM 3agaBaTb  Kakve-nubo napameTpbl. YMCNO  yCTaHOBMEHHbIX
pauunomeTpuyecknx aatyumkos AaeneHns (0-5 B) moxeT konebatbCcsi OT OAHOro M A0 MakCUMMarbHOro Yucna
nMeroLmMxca nHeepTepoB. I HA0BOPOT, MOXXHO MOHTUPOBaTbL TOMLKO OAMH AaTyuK AasneHus 4-20 MA, cMm.
naparpad 2.2.3.1.

4.2.3 CoeauHeHue n HacTponka doTocnapeHHbLIX BBOAOB

Bxogpbl nHBepTepa — aTo hoTocnapeHHble BBOAbI, CM. nap 2.2.4 1 6.6.13 3710 o3Ha4aeT, 4YTo rapaHTupyeTcs
ranbBaHu4eckass u3ondaumMs Bxoda OTHOCUTENbHO WMHBEPTEepa, KOTOpble HYXHbl ANA akTuBauum gyHKUUK
NoNSIaBKOBbIX BbIKMOYaTENEN, BCNOMOraTeflbHOroO AaBneHnNs, OTKNIOYEHNS CUCTEMbI, HA3KOrO AaBfiEHNS Ha
BcacbiBaHMU. PyHKLMM OTMEYAOTCA COOTBETCTBEHHO coobueHnammn F1, Paux, F3, F4. ®yHkuma Paux, ecnium
aKTMBMpPOBAHa, BbIMOMHSAET repMeTn3aumio cuctTemMsl No4 3agaHHbIM AasreHneM, cM. nap. 6.6.13.3. ®yHkuun
F1, F3, F4 BbINONHAKT 3 pasHble NPUYnHbLI OCTAHOBKM Hacoca, cM. nap. 6.6.13.2, 6.6.13.4, 6.6.13.5.

lNpn ucnonb3oBaHMM CUCTEMbI C HECKONbKAMW WHBEPTOpPaMW, BXOAbl AOSMKHbI MWCMONb30BaTbCs CO
cnegyrowuMm NpegocTOPOXKHOCTAMU:

®  KOHTaKThl, BbINMOMHAKLLME BCNOMOraTenbHble AaBNeHNs, JOMKHbI ObiTb YCTAHOBMEHbI NapannensHo
Ha BCEX UHBEPOTOpax TakMm 06pas3oMc,4ToObI Ha BCE MHBEPTOPbLI NOCTyNan O4MH U TOT XXe CUrHar.

e  KOHTaKTbl, ucnonHswowme gyHkuumn F1, F3, F4, mMoryT ObiTb NOoACOEAMHEHbI Kak K HE3aBUCUMbIM
KOHTaKTam KaXgoro uHBepTopa, Tak W OAHUM €OWHCTBEHHbIM KOHTAKTOM, YCTaHOBMEHHbIM
napannenbHO AJi BCEX MHBEPTOPOB (hYHKLMSA akTUBUPYETCH TOMbKO AN MHBEPTOPA, Ha KOTOPbLIN
noctynaeT curHan).

[MapameTpbl HacTporka BBogoB 11, 12, I3, 14 4BRASOTCA 4YacTbld YYBCTBUTESNLHbLIX MapameTpos,
crnegoBaTenibHO, HacTpovka OOHOro M3 HUX Ha nboM MHBepTope BriedeT 3a cobon aBTOMaTu4yeckoe
BblpaBHMBaHWE Ha BCE MHBEPTOPbLI. Tak Kak HacTporka BBOOOB BbIOMpaeT, Kpome Bbibopa hyHKUMU, Takke
TUN NONAPHOCTU KOHTaKkTa, Heus3bexHo HaxoanTcs PYHKUMS, CBA3HAHHAsA C TEM Xe TUNOM KOHTaKTa Ha BCeX
nHesepTopax. 1o BbILLENINOXKEHHBIM MPUYMHAM, KOrAa UCMOMb3yTCH HE3aBNCUMbIE KOHTaKTbl AN KaXaoro
nHBepTopa (BO3MOXHOE ucnonb3oBaHue gyHkunn F1, F3, F4), BCce OHU OOMKHbI UMETb OOUHAKOBYIO NOMUKY
AN pasHbIX BBOAOB C TEM X€ HaMMEHOBaHMEM; TO €CTb OTHOCUTENbHO OAHOrO W TOro Xe BBOAA WIU
ucnonb3ytoTcsa Ans scex uHeeptopoB HO koHTakTbl nnu H3.

4.3 TMapameTpbl, cBA3aHHbIe C paboToOn MyNnbTU-UHBEpTEpa

MapameTpbl, NokasblBaeMble B MEHIO, B YCINOBUSIX MyNbTU-UHBEPTEpPa, MOryT krnaccuduumpoBaTbecs Mo
cregylLwum Tunam:

e [lapameTpbl TONbLKO ANsi YTEHUS

e [lapameTpbl C NOKaNbHbIM 3HAYEHNEM

e [lapameTpbl KOHDUIYpPaLIMN CUCTEMbI MYNbLTU-UHBEPTEPA KOMOPbIE 8 C8OI0 o4epedb Besiamcs Ha
0 UyscTBUTESbHbLIE NApaMeETPSI
o [MapameTpbl ¢ haKybTaTUBHLIM BbipaBHUBAHNEM

4.3.1 BaxHble ansg MynbTU-UHBepTEepa NnapamMmeTpbIl

4.3.1.1 MapameTpbl C fIoKasfibHbIM 3Ha4YeHUEM

OT0 napameTpbl, KOTOPbIE MOTYT OTAMYATLCA Y Pa3HbIX UHBEPTEPOB, U B HEKOTOPbLIX CryYasiX COBEPLUEHHO
HeobxooMMOo, 4TOObl OHW ObINM pasHbiMK. [Na 3TMX MapaMeTpoB HEmMb3d MNPOBOAMTL aBTOMAaTUYECKOe
BblpaBHMBaHUE KOHUrypauumn mexay pasHbiMy nHBepTepamn. Hanpumep, B criydyae pyqyHOro npucBOEHUS
agpecoB, OHY 0653aTeNbHO AOMMKHBLI APYT OT Apyra OTniM4aTbCs.
Cnucok napaMeTpoB C NoKarbHbIM 3HAa4YEHWEM A7 UHBEpTEpa:

o CT KoHTpacTt

<+ FP YacToTa ucnbiTaHU B PyYHOM pexume

<+ RT HanpasneHue BpaLleHus

<+ AD Agpec

* IC KoHdurypauus pesepsupoBaHus

% RF BoccTtaHoBneHue c6oeB 1 npegynpexaeHun
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4.3.1.2 YyBcTBUTENbHbIE NapamMmeTpbl

310 napameTpbl, KOTOPbIE HeobxoamMmo BblpaBHMUBATb MO BCEW Lienoyke ansd perynmpoBaHnA.
I'Iepequb YyBCTBUTEIIbHbIX NapaMeTpOB:

= SP KoHTponbHOe aaBneHue

= P1 BcnomoraTtenbHoe gaBneHne Bxoaa 1

= P2 BcnomoraTtenbHoe gaBneHune Bxoaa 2

= P3 BcnomoraTtensbHoe gaBneHne Bxoaa 3

. P4 BcnomorartenbHoe gaBneHune Bxoga 4

= FN HomuHaneHasa yactoTta

= RP YMeHbLUIeHMEe faBNeHns nNpu NOBTOPHOM Nycke
. Fl Hatumk pacxoga

= FK K dhaktop

= FD OnameTp TpyObI

. Fz YacTtoTa HyneBoro pacxoaa

= FT Mopor MMHMMarnbLHOro pacxoga

" MP MwuH1manbHoe faBneHue BbIKNIOYEHUS U3-3a HeJocTaTKka BoAbl
= ET Bpemsi obmeHa

= AC YckopeHue

Ll NA Konn4yecTtBoO akTMBHLIX MHBEPTEPOB

= NC KonunyecTtBo 04HOBPEMEHHO paboTaloLNX MHBEPTEPOB
] CF Hecyuwlasa yactoTa

= TB Bpems paboTbl 6e3 Boabl

= T1 Bpems BbikntoveHnst Nnocne curHana HU3Koro AaBreHns
= T2 Bpems BbikntoveHuUs

] Gl WHTerpanbHas npubbinb

. GP MponopumnoHanbHas NpubbInb

Ll FL MwuHuManbHas YyactoTa

] 11 HacTtpolika Bxoga 1

] 12 HacTtpolika Bxoga 2

= 13 HacTpolika Bxoga 3

] 14 HacTpolika Bxoga 4

= OD Twun yctaHoBKku

= PR [atuunk paeneHus

= PW Hactporika Mapons

4.3.1.2.1 ABTOMaTM4YECKOE BblpaBHMBAHNE YYBCTBUTESIbHbIX NApaMeTpPOB

Korga onpegenserca Hanvyne cuUCTeMbl MyIbTU-MHBEPTEPA, MPOBOAMTCH MpPOBEPKA KOHIPYSHTHOCTM
3aJaHHbIX NapameTpoB. Ecnu 4yyBcTBUTENbHbLIE NAapaMeTpbl BCEX MHBEPTEPOB HE BLIPOBHEHbI, HA AMCNIee
Ka)KOoro uHeBepTepa nosiBNaeTcs coobLuieHne, B KOTOPOM CMpaLlIMBaETCs, XOTUTE N Bbl PaCNpOCTPaHMTb Ha
BCIO CUCTEMY KOHUrypauuio 3TOro KOHKpeTHoro mHeepTepa. Cornawascb, 4yBCTBUTENbHbIE NMapameTpbl
nHBEpTEpa, Ha KOTOPOM Bbl OTBETUIN Ha BOMPOC, pacnpoCTPaHSATCs N0 BCEM UHBEPTEPaM LEMOYKN.

B Tom cnyyae, ecnu MmeloTCA HECOBMECTMMbIE C CUCTEMOW KOHMrypauum, ¢ 3Toro mHeBepTepa Oyaet
3anpeLyeHo pacnpocTpaHeHne ero KoHurypaumm.

Bo Bpemsi HopmarnbHoOW paboTbl, KIBMEHEHUE YYBCTBUTENBHOIMO NapamMeTpa Ha O4HOM MHBEPTEpEe BedeT K
aBTOMaTUYECKOMY BblpaBHMBaHMIO NapamMeTpa Ha BCEX NPOYNX MHBepTepax 6e3 3anpoca NoATBEPKAEHUS.

I::EI asmomamuyeckoe 8blpasHusaHuUe YyscmeumeslbHbIX fnapamempo8 He OKa3bleaem HUKaKo20
803delicmeusi Ha 8ce rpo4yue napamMmempeai.

B ocobom crniyyae BKMOYEHWs B LENOYKY WHBEpPTEpa C 3aBOACKMMWM HacTpolkamu (crnyyaw uHBepTepa,
3aMEHSIOLLEr0 yXe CYLLEeCTBYIOWNA, UMW MHBEPTEpa, HanpaBneHHOro nocrie BOCCTAHOBIIEHWUS 3aBOLCKOW
KOHdurypauumn), ecnum uMerolmecs KoHdurypauun, 3a WCKIIYEHUEM  3aBOACKOM  KOHdUrypaumm,
KOHTPY3HTHbI, WMHBEPTEP C 3aBOACKOM KOHurypaumern aBTOMaTUYECKM MNPUHUMAET YyBCTBUTEMbHbIE
napamMeTpbl LENOYKN.
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4.3.1.3 MapameTpbl ¢ haKynbTaTUBHbIM BblpaBHUBaHUEM

OT0 napameTpsbl, ANA KOTOPbIX AOMNYCTUMO OTCYTCTBME BbIpaBHUBAHMUSA Yy pasHbIX UHBEPTEPOB. [pu kaxaom
M3MEHeHUN 3TUX napameTpos, nNpu Haxatum Ha SET wunu MODE, genaetca 3anpoc o pacnpoctpaHeHun
M3MEHEHUS Ha BCK LEeno4vky coobuieHnsi. Takum obpas3om, ecrnv uenovka COCTOUT U3 OOUHAKOBbIX
3M1IEMEHTOB, MOXHO N36exaTb HAaCTPONKM OOUHAKOBbIX BENTMYMH Ha BCEX UHBEPTEpPAX.

[MepeyeHb NnapameTpoB € akyNbTaTUBHLIM BblpaBHUBAHNEM:

> LA A3bIK

> RC HoMuHanbHbIN TOK

> MS MakcumanbHas YyacTtoTa

> FS MakcumanbHas YyacTtoTa

» SO MwuH. npegen daktopa paboTbl 6e3 BoAb!
> AE 3almTta oT 6rOKMPOBKN Hacoca

> 01 dyHKLMA BbIxoaa 1

> 02 dyHKLMA BbIxOaa 2

4.4 TlepBbix 3anyCK YCTAaHOBKU MYINbTU-UHBepTEpa

Mocne nogknoyeHns rmapaBNNYeckon U SNEKTPUYECKON YacTu BCeW CUCTEMbI, Kak OnMcaHo B nap.2.2 U B
nap. 4.2. MNMonyyntb JOCTYN K KaXOoMy MHBEPTEPY U KOHMUIypupoBaTb napameTpbl, Kak onucaHo B rm 5
nepen TeM, Kak BKIOYaTb UHBEPTEP, MPOBEPUTL, YTO BCE OCTarbHblIe MHBEPTEPLI NONMHOCTLIO OTKIOYEHbI.
lMocne KoHdUrypaumm Kaxgoro MWHBepTepa Mo OTAENbHOCTU, MOXHO BKIIIOYUTL BCE UHBEPTEpHI
OOHOBPEMEHHO.

45 PerynupoBaHue MynbTU-UHBeEpTepa

Korga BknoyaeTcsa cuctema MynbTU-MHBEPTEPA, NPOUCXOAMT aBTOMATMYECKOEe Ha3HavyeHne agpecoB 1 npu
MOMOLLM anroputMa HaszHayaeTCs WHBepTEp, ABMSIOWMACA NMOAEPOM Npu perynupoBaHuun. Jlngep pelsaet
4YacToTy M NOPSAOK 3anycka KaXaoro MHBepTepa, COCTaBMSAIOLLErO LIEMNOYKY.

Mopsinok perynupoBaHWs HOCUT NocrnefoBaTenbHbIA XapakTep (MHBepTep HauMHaloT paboTaTb MO OOHOMY).
Korga BO3HMKalOT ycnoBus Ansi nycka, HauMHaeT paboTaTe NepBbii MHBEPTEP, KOraa OH LOXOAUT A0 CBOEN
MakcuMarnbHOW 4acToTbl, HauMHaeT paboTaTb crefyllMin MHBEpPTEp, M Tak Janee, OOWH 3a ApYrvMm.
Mopspok nycka He 06593aTenbLHO BO3pacTaloLwWwuii No NOpsAKy aapecoB MalUvHbl, @ 3aBUCUT OT BbIMOSTHEHHbIX
yacoB paboTbl cm. ET: Bpemsi o6meHa nap 6.6.9.

Korga wvcnonb3yeTcs MuHMManbHas 4vactota FL M ecTb Tombko oAuH paboTarowwmii MHBepTep, MOXeT
BO3HUKATb CIMMLWLIKOM BbICOKOE AOaBlieHune. CnuwKomMm BbICOKOE OaBrneHue, B 3aBUCMMOCTU OT pasHbIX
cny4yaeB, MOXeT ObITb HEN3OEXHBIM U MOXET BO3HMKATb HA MUHMMANbHOW YyacTtoTe, Korga MMHMUMarnbHasa
YacToTa B COOTBETCTBUE C rMapaBfMyeCcKon Harpyskon cospaeT gaBreHue, npesbiwatolee Tpebyemoe. Y
MynbTU-UHBEPTEPA 3Ta HEMCNPaBHOCTb OCTAETCH OrPaHUYEHHOW, U OTHOCUTCSI TOMNbKO K NMepBOMY Hacocy,
KOTOpbIA HauMmHaeT paboTaTb, NOCKOMbKY CO credylolwmmmu paboTa uaeT Tak: Korga npeablayLimni Hacoc
[OCTUraeT MakCMMarnbHOW 4acTOTbl, Criefylolwui BKIIOYAeTCH Ha MMHUMAarbHOW 4acToTe W perynupyet
4yacTOTy Hacoca Ha MakcumarnbHyk 4acToTy. CHwkasi 4acToTy Hacoca, paboTawlero Ha Makcumyme
(ecTecTBeHHO, [0 npefdena COOCTBEHHOW MWHMMAnbHOW YacTOThbl) AOCTUraeTcsl NepeceyeHne BKIOYEHNN
HacocoB, KOTopoe, cobnoaas ycnosve MWHUMAanbHOW YacToTbl, HE MPUBOAUT K BO3HUKHOBEHMWIO CIIMLLIKOM
BbLICOKOrO AaBlIEHNS.

45.1 [pucBoeHne nopsigka 3anycka

Mpy KagoM BKMOYEHUU CUCTEMBI, C KaXKOblM MHBEPTEPOM accouumpyeTcs Mopsiaok sanycka. Ha ocHose
3TOro reHepupyoTCca NOPAO0K 3anyckoB UHBEpTEpa.
Mopaaok 3anycka U3MEHSIeTCA BO BPEMS UCMONb30BaHNA, B 3aBUCMMOCTU OT TpeBGoBaHUiA CO CTOPOHbLI ABYX
creayoLmx anropuTMoB:

e [ocTmkeHne makcumManbHOro patoyero BpeMeHm

e [ocTwkeHne makcyMasbHOro Hepaboyero BpemMeHu

358



PYCCKWW

45.1.1 MakcumanbHoe BpeMsA paboTbl

B 3aBucumocTu oT napametpa ET (makc. Bpemsi paboThl), Kaxablii MHBepTep 060pyOOBaH CHETYMKOM
BpeMeHu paboTbl, M Ha ero ocHoBe 0GHOBISETCA MOPSAAOK 3anycka, CornacHo crieayloLlemMy anroputMmy:
- ecnu npeBbilleHa Kak MUHMMYM TOJIOBUHA BennuuHbl ET, NpouMcxoaut oGMeH npuoputetamu npu
NepBOM BbIKITIOYEHMWN MHBEPTEPaA (0OMEH BO BpeMs OXXMAaHUS).
- ecnu gocturaeTtcs BenuuuHa ET Ge3 ocTaHOBOK, B ftoOOM criyyae MHBEpTEp BbIKMHOYaeTCsl, U OH
nepexoauT K MMHUMAarbHOMY NpMopuTeTy 3anycka (06MeH Bo Bpemsi paboThl).

Ecnn napametp ET (makcumanbHoe BpeMsi paboTbl), 3agaH Ha 0, mpoucxoaut obmeH npu
KaXkoM 3anycke.

Cwm. ET: Bpemsi obmeHa, nap 6.6.9.

4.5.1.2 [docTuXeHne MaKCUMaribHOro BpemeHu 6e3 paboTbl

Cuctema MynbTU-UHBEpPTEpa pacnonaraeT anroputMOM  3aliuMTbl OT 3acTod, KOTOPbIA  OOIMKEH
noadepxuBaTb B Xopowem paboyem COCTOSIHMM Hacochbl M MOAAEPXMUBATb LIEMOCTHOCTb MEepekavyBaemMon
xngkoctn. OH paboTaeTt, obecneunBasi BpalleHne B COOTBETCTBME C MOPSLAKOM NepekavymBaHus, YTobbl Bce
Hacocbl obecneuynBanu kak MMHUMYM OAHY MWHYTY pacxoda 3a kaxgple 23 4aca. 3TO mpoucxoguT npu
nobon KoHdurypaumm nHBeptepa (BkoYveH unu B 3anace). O6MeH NpnopuTeToB NpeaycMmaTpmBaeT, YToObI
nHBepTep, He paboTatowmin 23 Yaca, NnpuobpeTan MakcumanbHbIA NPUOPUTET B Nopsiake 3anycka. B cessu ¢
3TMM, Kak TOMbKO BO3HWKAET HeobXoAMMOCTb nodayu, OH BKIOYAeTCA B MEpByl ovepenp.
KoHuryprpyemble B kadecTBe 3anacHbIX MHBEPTEPbI UMEKT MPEMMYLLECTBO nepes Apyrumu. Anroputm
npekpaliaeT cBoe AeNCTBUe, Korga MHBepTep NpoM3Ben nogavy kak MUHMYM B Te4EeHWEe MUHYTHI.

Mocne 3aBeplueHMs onepaumMy 3awWwuTbl OT 3acTos, ecnu MHBepTep Obin KOHUrypvpoBaH B kadecTBe
3anacHoro, OH BHOBb NpuobpeTaeT MMHMMAaIbHbIA MPUOPUTET M 3aluMLLaeTC OT U3HALLUMBAHWUS.

452 Pe3epBupoBaHMe U KOJIMMECTBO Y4aCTBYHOLWMUX B NepekauyMBaHUU MHBEPTEpPOB

Cuctema MynbTU-MHBEPTEPA CYUTBIBAET, CKOMbKO MHBEPTEPOB COEAMHEHbI Anst coobueHnsa n obosHavaet
3TO KoMnmyecTBo Kak N.

3atem, B 3aBucumocTt oT napametpoB NA n NC, cuctema pellaeT, CKOMbKO M Kakue U3 WHBEpPTEpOB
OOMMKHbI paboTaTth B onpeaeneHHbli MOMEHT.

NA npeacraenseT cobow 4ncno MHBEPTEPOB, yyYacTBylOLWMX B nepekadnsaHui. NC npegcraBnsieT cobon
MaKcMmaribHoe YMCIno MHBEPTEPOB, KOTOpble MOryT paboTaTb O4HOBPEMEHHO.

Ecnn B uenoyke nmetotcst aktuBHble MHBepTepbl NA 1 ogHoBpeMeHHO paboTatowme nHeeptepbl NC, 1 npu
aToM NC meHbLue NA, 3TO 3Ha4UT, 4TO MakKCcMMarbHO MOryT paboTaTe ogHOBpeMeEHHO UHBepTepbl NC, 1 YTo
3T uHBepTepbl byayT obmeHmBaTbca anemeHTamm ¢ NA. Ecnv ogvH uHBepTep KOHUIypupyeTcs Kak
NMPVOPUTETHBIN 3anacHoOW, OH OyAeT BKIIOYEH NOCNEAHMM B O4EPEAHOCTM 3anycka, TO eCTb eCNK, HanpumMep,
Yy Hac ecTb 3 MHBepTepa U OOUH U3 HUX KOHUIypupyeTCcs Kak 3anacHOW, 3anacHOW WMHBepTep HauvHeT
paboTaTtb TPETbUM 3M1EMEHTOM, a ecnv Mbl 3agaem NA=2, 3anacHon He byaeT paboTaTtb, 3a UCKITHOYEHNEM
cryyas, Koraa ogvH U3 akTMBHbIX MHBEPTEPOB He ByaeT B cocTosiHum cbosi.

Cwm. Takke 06BbSACHEHNE NapamMeTpoB

NA: AKTMBHbIE nHBEpTEpbI Nnap 6.6.8.1;

NC: OgHoBpemeHHO paboTatoLue nHBepTepbl nap 6.6.8.2;

IC: KoHdurypaums pesepBHbIX MHBepTepoB 6.6.8.3.
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5 BKITIKOYEHUE U NYCK B SKCINIYATALIUIO

5.1 Onepauuu nepBoOro BKIOYEeHUSA

Mocne nogknoyeHust TMApaBfMYEcKoOn U anekTpudeckon 4vactm cm. m. 2 MOHTAX, u npountaB Bce
PYKOBOACTBO, MOXHO BKMYaTb MNWTAHWE WHBEpTepa. TONbKO B Cryyae MNepBOro BKIOYEHWs, nocre
HavanbHOW Npe3eHTauuKn, Ha gucnnee nosBnsaeTcs Haanucb owmnbka "EC" ¢ coobuieHneMm, koTopoe TpebyeT
3agatb HeobxoauMmble napaMeTpbl A58 yNpaBneHus aNeKTpoHacoCcoM, U MHBEPTEP He HadnHaeT paboTtaTs.
[Ona pa3bnokMpoBkM MalUMHbI, JOCTATOMHO HACTPOUTb BENMYUHY ToKa [A], yKasaHHyl Ha Tabnuuke
nucnonb3yemMoro anekTpoHacoca. Ecnu nepen 3anyckoM Hacoca YCTaHOBKA HyXXAaeTcs B cheuvanbHbIX
OpYyrux HacTpouMKax, OTMMYAKLIMXCS OT HACTPOeK No ymonyaHuio (cMm. nap 8.2), crnegyeTt npexae BCero
BbINOMHWTL Heobxoaumble moandukaumMm 1n 3aTem 3agaBaTb Tok RC; TakMum obpasom 3anyck npousongeT
npv nNpaBUNbHOW HacTpovike. HacTpoviku napameTpoB MOryT ObiTb caenaHbl B MOOON MOMEHT, HO Mbl
pekoMeHOyeM BbIMONHUTL 3Ty Mpoueaypy, korga Yy YCTPOWCTBa CyLLECTBYKOT ycroBusi paboThl,
noaBeprarllne pUCKYy LEMNoOCTHOCTb KOMMOHEHTOB CaMOW YCTaHOBKW, HamnpuMep, Hacocbl, UMeLme
orpaHvyeHne No MUHMMarnbHOM YacToTe UMM He MepeHocsmne onpeaeneHHoe Bpems paboTel 6e3 Boabl, U
T. 0.

OnucaHHble ganee aTanbl AEWCTBUTENbHbI Kak AN YCTAHOBKM C OTAENbHbIM WHBEPTEPOM, Tak M Ans
YCTaHOBKW MyInbTU-MHBEpPTEpa. [na yCTaHOBOK MynbTWU-UHBEpPTEpa CHayana HeobxoAumo BbINOMHUTL
Tpebyemble coeanHeHUs JaTyMKoB U Kabenen cooblieHus, n 3aTeM BKMA4YaTb MO OAHOMY WHBEpPTepy 3a
pas, BbINOSMHASA onepauuy NepPBOro BKIYEHUS ONA KaXOoro uHeeptepa. [locne Toro, kak BCe MHBEPTEPDI
CKOHOUTYPUPOBaHbI, MOXHO NOAaBaTb NMMTAHUE KO BCEM 3NleMEHTaM CUCTEMbI MyTbTU-UHBEPTEPA.

5.1.1 HacTpoWka HOMMHaNbLHOro TOKa

Ha cTtpaHuue, Ha koTopoi nosiBnsietcss coobuweHne EC mnvM B rmaBHOM MEHI, AN OOCTyna K MEHH
MoHTaxHuKa, cnegyeT gepxaTb HaxaTbiMU OQHOBPEMEHHO KHoMnku “MODE” n “SET” 1 “- ” noka He NosBUTCA
Hagnuce “RC” Ha gucnnee. B aTux ycrnoBuAX KHOMKM + U — MO3BONSAT COOTBETCTBEHHO YBENUMYMBATL U
yMeHbLUaTb 3HayeHWe napameTpa. 3agaTb TOK, B COOTBETCTBUM C WMHCTPYKUUSMW, NPUBEAEHHLIMW B
PYKOBOACTBE, UM Ha Tabrnmyke anekTpoHacoca (Hanpumep, 8,0 A).

Mocne HacTtponkn RC n BkMoYeHNss HaxatueM Ha kHorku SET unm MODE, ecnu Bce 6bifio yCTaHOBMNEHO
NpaBubHO, TO MHBEPTEP BKMIOYUT HACOC (€CNM HET UHbIX MPUYNH AN OWNMOOK, GNOKMPOBKM UK 3aLUUThI).

BHUMAHMWE: KAK TOJIbKO BYOET SAOAHO RC, MHBEPTEP BKINOYUT HACOC.

5.1.2 HacTpoWka HOMMHaNbHOM YacToThl

B meHi0o MoHTaxHuMK (ecnu Bbl TONbKO 4TO BBENU RC, TO Bbl B HEM YK€ HaxO4MTEeCh, B NPOTMBHOM Clydae B
HEro Hy>xHO BOMTW, Kak OnMcaHo B npeapbigywiem naparpade 5.1.1) HaxaTtb Ha MODE n nponTy No MeHo o
FN. MNpu noMowu KHOMOK + - HYXHO 3adaTb 4YacToTy, B COOTBETCTBUM C yKa3aHWSMW PYKOBOACTBa WM
Tabnuykm anekTpoHacoca (Hanpumep, 50 ['u]).
HeBepHasa HacTpomka napameTpoB RC u FN 1 HenpaBunbHoe coeauHeHne MOryT NpuBecTU
K BO3HUKHOBEHMUI0 ownbok "OC", "OF" u B cny4yae paboTbl 6e3 gartumka pacxopga MoOryT
reHepmpoBaThb JIOXHble ownbku "BL". HeBepHasa HacTpouka napameTpoB RC n FN moxert
Takke NMPUBECTU K HecpabaTbiBaHMIO aMnepoMeTPUYECKOM 3aliuTbl, paspellas HarpysKy
cBbiWwe npeaena 6esonacHOCTY ABUraTensi U NPUMBOAS K NOBPEXAEHUIO CamMOro ABuratens.

HenpaBunbHas KoHdwurypauus anekTpoaBuraTens 3Be3foM WU TPeYrosibHUKOM MOXeT
NPUBECTYN K NOBPEXAEHUIO ABUTraTens.

HenpaBunbHaa koHdurypauusa paGoyeil 4acTOTbl 3NEeKTpoHacoca MOXeT MpPUBECTU K
NoBpeXAeHUI0 3TeKTpoHacoca.
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5.1.3 HacTtpoWka HanpaBneHus BpalleHus

Mocne Toro, kak Hacoc Hayan paboTtaTb, HEOOXOAMMO NPOBEPUTL NPaBUIIBHOE HanpaBlieHNe BpaLleHUs
(HanpaeneHue BpalleHusi, 0ObIYHO, YKadaHO CTPENKOM Ha kopryce Hacoca). [Ins 3anycka gsuratens u
NpOBEPKN HanpasneHns BpaLleHWUst OCTaTOYHO NPOCTO OTKPbITb YCTPONCTBO.

B Tom e meHto RC (MODE SET — "MeHI0 MOHTaXHUK") HaxkaTb Ha MODE 1 nponTu no meHto oo RT. BT
3TUX YCMNOBUSX KHOMKM + W — MO3BONSAT U3MEHWUTb HanpasreHue BpalleHua asuratens. PyHKuums
BKIMIOYEHa Jaxke npuv BKNIOYEHHOM ABuraTene.

B cnyyae ecnu Hemnb3sa BU3yanbHO OnNpedenuTb HanpaeneHve BpalleHus, AecTBOBaTb cnegylowum
obpasom:

Memo0 HabriodeHus: 3a Yacmomou 8pauleHUs

- TMonyunTb poctyn k napameTpy RT, Kak onucaHo BbiLle.

- OTKpbITb YCTPOMNCTBO M HabnogaTb 3a 4YacTOTOW MOSIBMEHWS JIMHEWKW COCTOSIHUS BHM3Y CTpaHuLbl,
OTperynupoBaTtb YCTPONCTBO Tak, 4ToObl YacToTa paboTsl Obinia MeHbLLE HOMUHANBHOM YacToThl Hacoca FN.

- He meHsAs cbema MoLHOCTU, MOMeEHATL NapameTp RT, Haxas Ha + Unu - 1 BHOBb NPOBEPUTL YacToTy FR.

- MapameTp RT npaBunbHbIi, €CMK OH NPU paBHOM OTOOpPE MOLLHOCTM TpebyeT Gonee HM3Kyto YacToTy FR.

5.1.4 HacTpoWKa KOHTPO/IbHOro gaBneHus

B rmaBHOM MeHI0 OHOBPEMEHHO HaxaTb U He oTnyckaTb kHonkn MODE u SET go Tex nop, noka Ha
aucnrnee He nosiBUTCA Hagnucb “SP”. B 3TUX ycnoBusix KHOMKK “+” U “-“ COOTBETCTBEHHO MO3BONAOT
yBENUYMBATbL U YMeHbLUATh TPeOyeMyto BENNYUHY AaBIEHNS.

[vanasoH perynupoBaHus 3aBUCUT OT UCMOSb3YEMOro AaTymka.

HaxaTb Ha SET gnsa Bo3BpaTa Ha rmaBHY0 CTpaHuLy.

5.1.5 YcTaHOBKa C 4aTYMKOM pacxoga

B mMeHo MoHTaxHuUK (TO e camoe, KOTOpoe UCMOoNb30Banoch Ansa HacTponkm napameTpoB RC RT u FN)
nponTn no napameTtpam kHonkor MODE go napameTpa Fl.

Onsa paboTtel ¢ gaTynMkoMm pacxopa 3agante Fl Ha 1. Mpu nomowm MODE poviamte OO cnegyroLlero
napameTtpa FD (auameTp TpyObl) M 3againiTe guameTp B AlonMmax TpyObl, Ha KOTOpPOW MOHTUpyeTcs
JaTyuk pacxopa .

HaxaTtb Ha SET ons Bo3BpaTa Ha rnaBHYy0 CTpaHuLy.

5.1.6 YcTtaHoBKa 6e3 gaTyMKa pacxoga

B mMeHo MoHTaXHUK (TO ke camoe, KOTOpPOoe UCMOoNb30Baroch Ansi HacTporkn napametTpoB RC RT n FN)
npovTth no napametpam kHonko MODE go napametpa Fl. [Onga paboTtbl 6e3 gatumMka pacxoga HY»XHO
3agasaTtb Fl Ha O (3HayeHMe Mo yMOnyaHuio).

bes patunka pacxoga [OCTYMHbl 2 pexunma oOHapyxeHusi pacxoga, oba pexuma 3agarTcs
nocpeacTBoM napameTtpa FZ B MEHIO MOHTaXHMKa.

e ABTOmMaTmyeckmn  (camooOyyeHue): Cuctema aBTOHOMHO  oOfpedenseTr  pacxog MW
cooTBeTCTBYOWMM 0bpa3om perynupyeTcs. [Ons MCnonb3oBaHMsS AaHHOrO pexmnma paboThb
HY>HO 3agaTb FZ Ha 0.

o PexvM MUHMManbHOW YacToTbl: B aTOM pexume 3agaetca yacToTa BbIKMHOYEHUS C HYNEBbIM
pacxogom. [na vMcnonb3oBaHMA OaHHOrO TuMa pexuma cnefyeT nepernTtu Kk napameTpy FZ,
MeOJIeHHO 3aKpbiTb nogavy (4Tobbl He co3gaBaTb CBEpPXAaBlIEHME) M MOCMOTPETb 3HAYeHue
4acToTbl, HA KOTOPOW cTabununampyeTcsa MHBepTep. HacTponTe FZ Ha 3Ty BENUUMHY + 2.
Hanpwuwmep, ecnu nHeseptep ctabunumaunpyetcs Ha 35 'y, 3apgante FZ Ha 37.

CrmwwKom HU3Koe 3HaueHne FZ moxeT HeobpaTumo noBpeanTb HacoChl, B 3TOM Criydae MHBEpPTep
HVKOrda He OCTaHaB/MBaET HacoOChI.

gﬂ CrnunwkoMm BbICOKOe 3HadeHue FZ moxeTt npmnBeCTU K OTKMKYEHUIO HacocCa, AaXe Mnpu Hanndmu
pacxofa.
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MN3meHeHne yCTaBKu OaBlieHUA Tpe6yeT ajanTtauum 3HadeHus FZ.

Y YCTaHOBOK C HECKOJIbKUMUN UHBEPTEPaMUN 0e3 gatuymka pacxoda aonyctumMa TOJIbKO HaCTpOVIKa
FZ cornacHo pexunmy MWHUMaNbHOM YacTOThbl.

BcnomoraTenbHble yCTaBkM OTKMOYEHbI, €CN HEe ucnonb3yetca gatyuk pacxoga (FI=0), n FZ
NCMNOMb3yeTCsl COrNacHO PEXUMY MUHUManbHOW YactoTsbl (FZ # 0).

5.1.7 HacTpouka npoynx napameTpoB

[Mocne nepBoro 3anycka MOXHO M3MEHATb Takke Npouvve 3afdaHHble napameTpbl, B 3aBUCMMOCTU OT
notpebHocTen, nonyyas AOCTYN B pasHble MEHIO M BbIMOMHAS UHCTPYKLUUK AN KOHKPETHBIX NapamMeTpoB
(cm. rmaBy 6). Hanbonee pacnpocTpaHeHHbIMU MapamMeTpamu sSIBNSAKTCA: AaBeHMe NOBTOPHOrO Mycka,
nNpubbINb perynuposaHus Gl n GP, MuHumaneHas YactoTa FL, Bpems oTcyTcTBUsl BOALI TB U T. 4.
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5.2 PelieHUe TUNUYHbLIX Npobnem npu nepBomM MOHTaxXxe

AHomanusa Bo3mMoXHble NMPUYUHDbI CnocoObl yCTpaHeHus
Avcnnen Iggkasb'BaeT ITok (RC) Hacoca He 3agaH. 3apatb napameTtp RC (cm. nap. 6.5.1).

Oucnnei nokasbiBaeT
BL

1) HeT Boapl.
2) Hacoc He 3anuBaeTcs.
3) daTumnk pacxoda He coeaunHeH.
4) HacTpowka Cnvwkom BbICOKOM
KOHTPOMbLHOW TOYKM ANs1 Hacoca.
5) HenpasunbHOe HanpasneHne BpaLleHus.
6) HeBepHas HacTpovika Toka Hacoca RC(*).
7) Makc. yactoTa cnvLIKOM Huskas (*).
8) MapameTp SO He 3agaH
npaBubHO
9) MapameTp MP MuHMManbHoe gaBreHve
HenpasubHOE 3aAaH.

1-2) 3anuTb Hacoc u NpoBepuTb, 4YTO B Tpybax HeT Bo3ayxa. [poseputs,
YTO BCacbiBaHWe wWnu UnbTPbl He 3acopeHbl. poBepuTb, YTO TPYObI
Hacoca K MHBEepTepY He MMEeIOT NOSIOMOK N CePbe3HbIX yTeYek.

3) MNpoBepuTb COEANHEHWS, UaYLLME K AAaTYUKY pacxoaa.

4) CH/3NTb KOHTPOMbHYIO TOYKY UMN NCMOMNb30BaTb HACOC, NOAXOAALLMA K
TpeboBaHNAM YCTaHOBKM.

5) NpoBepuTb HanpaeneHne BpalleHns (cMm. nap. 6.5.2).

6) 3apgaTb NpaBuUnbHbIN TOK Hacoca RC(*) (cm. nap. 6.5.1).

7) MoBbICUTb, ecnu BO3MOXHO, FS nnu noHnsute RC(*) (cm. nap. 6.6.6).

8) MNpaBunbHO 3aganTte 3HaveHne SO (cM. nap. 6.5.14)

9) MpaBwnbHO 3apaiite 3HavyeHne BennymnHy MP (cm. nap. 6.5.15)

Oucnnen nokasbiBaeT
BPx

1) JaTuynk OaBneHust He COeQUHEH.
2) JaTynk gaBneHus HencnpaseH.

1) MpoBepuTb coeguHeHne kabens gaTynka AaBneHus.

BP1 oTHOCKTCA K AaTynky, coefmHeHHoMYy ¢ Press 1, BP2 ¢ press2,
BP3 ¢ gatynkom no Toky, coeauHeHHbIM ¢ J5

2) 3aMeHWTb JaTyYuK JaBreHus.

Oucnnen nokasbiBaeT
OF

1) N3bbITouHOE normnoLlLeHve.

2) Hacoc 3abnokupoBaH.

13) Hacoc nornowiaet MHOro Toka npwu
3arnycke.

1) MNpoBepuTb TN COeANHEHNs 3BE3A0N UMK TpeyronbHUKoM. MNposepuTs,
4YyTo  ABWraTenb He  norfowaetr  TOK,  MpPeBbILANWMA  Makc.
BblpabaTbiBaembli MHBepTepoMm. [MpoBepuTb, 4TO BCe hasbl ABuratens
COeAMHEeHbI.

2) MpoBepuTb, 4TO paboyee Koneco unu Apuratens He GIOKMPOBaHbI MK
He TOpPMO3ATCA MOCTOPOHHUMM npeameTamu. poBepuTb coedvHeHue
¢as gsuraTtens.

3) YMeHbwnTb napameTp yckopeHus AC (cM. nap. 6.6.11).

Oucnnei nokasbiBaeT
oC

1) Tok Hacoca 3agaH HenpaeunbHo (RC).

2) N36bITouHOE NornoLueHve.

13) Hacoc 3abnokunpoBaH.

4) HenpaBunbHoe HanpaBneHve BpaLleHus.

1) 3apgatb RC Ha TOK, COOTBETCTBYIOLLNIA TUMY COEAMHEHUS 3BE3O0M Unn
TPEYronbHNKOM, yka3aHHOMY Ha Tabnuyke asuratens (cm. nap. 6.5.1)

2) MpoBepwuTb, YTO BCe (hasbl ABUraTens cCoeanHeHbl.

3) NpoBepuTb, 4TO paboyee koneco unu asuraTternb He BIIOKMPOBaHbI UK
He TOPMO3SITCS MOCTOPOHHUMM NpeaMeTamu.

4) NpoBepuTb HanpasneHne BpalleHns (cM. nap. 6.5.2).

Oucnnen nokasbiBaeT

1) Huskoe HanpspkeHne nuTaHus
2) N36bITO4HOE NafeHre HanpspKeHns Ha

1) MpoBepuTb HanMuve NPaBUIbHOTO HANPSXKEHWS HA JIMHUM.

LP AHN 2) MNpoBepuTb ceyeHne kabenen nutaHus (cM. nap. 2.2.1).
OaBneHne
eryNMpOBaHNA CBbILE [HacTpoiika FL GIMLIKOM BbICOKaS YMeHbLWNTb MUHUMarnbHYy0 4acToTy paboTbl FL (ecnu anekTtpoHacoc
perynup Sp ’ Nno3BOMsET).
Ovcnnen nokasbiBaeT KOPOTKOE 3aMLIKAHME My chazamm MpoBepuTb KayecTBO ABuraTens W MpoOBepUTb uAaylMe K Hemy
SC p Y ’ coeauHeHus.

Hacoc Hukorpa He
npekpawjaeT paboTtaTb

1) Hactpoiika npeaena MUHUMarnbHOrO
pacxoga FT cnuwikom Hu3Kas.

2)Heponroe Bpems HabnogeHns(*).

3) PerynupoBaHune AaBneHns HEyCTOWYMBO

(*).

4) HecoBmecTrMoe ncnonb3oBaHue (*).

1) 3agatb 6onee Bbicokuin nopor FT

2) 3apaTtb 6onee BbiCOKkMIA nopor FZ

3) Mopoxaute ans camoobyyenus (*) unu nposeamTe GbIcTpoe oby4veHne
(cm. nap. 6.5.9.1.1)

4) NcnpaeuTb Gl n GP(*) (cMm. nap. 6.6.4 1 6.6.5)

5) MNpoBepunTb, 4TO yCTaHOBKa YAOBNETBOPSET YCIOBUAM UCMOMNb30BaHUSA
6e3 gatumka pacxoga(*) (cM. nap. 6.5.9.1). Nonpo6osaTb NpoBecTn cbpoc
MODE SET + - ons nepepacyeTa ycroBui Ans gaTynka pacxoaa.

Hacoca
ocCTaHaBnuMBaeTCs Jaxe
Toraa, Korga 3To He
HY)XXHO

1) Heponroe Bpemsi HabnogeHus (*).

2) HacTtporika MMHMMarnbHoOM YacToTbl FL
CrnuLKoM Bbicokas (*).

13) HacTpoika MruHUManbHON YacToThbI

BbIKMOYeHns FZ cnvwkom Bbicokas (*).

1) MogoxanTte ans camoobyyeHus (*) unu nposeguTe GuICTpoe 06yveHne
cm. Map. 6.5.9.1.1).

2)3apaTtb, ecnv BO3MOXHO, 6onee Huskui FL (*).

3) Impostare una soglia piu bassa di FZ

Cuctema mynbTu-
MHBepTepa He
cpabartbiBaeT

Ha ogHOM unu HeCKONbKMX MHBEPTEPaX He
3agaH Tok RC.

MpoBepuTb HacTpoiiky Toka RC Ha Kaxaom uHBepTepe.

Oucnnen nokasbiBaerT:
HaxaTb Ha + gna
paclumpeHus 4aHHOMN

OavH unuM HeckormnbKo NHBEpPTEpPOB UMEIT
He BbIPOBHEHHbIE YyBCTBUTENbHbIE
napamMeTpbl.

HaxaTb Ha KHOMKy + Ha MHBepTepe, NO NOBOAY KOTOPOro Bbl yBEPEHbI, 4TO
OH wuMmeeT Haubonee OOHOBMEHHYD W NPaBWUIbHYO KOHUrypaumo
napameTpoB.

KOHduUrypaumm
B cucteme c - . L
HEeCKOMLKUMU 1) accedere gli inverter singolarmente ed inserire la stessa password su
MHBODTEDAMM 1) Pa3Hble naponu tutti, oppure eliminare la password. Vedi par. 6.6.16
pTep 2) Hanuuue He pacnpocTpaHseMbIx 2) Madificare la configurazione affinché sia propagabile, non & consentito
napameTpbl He KOHdDUrypaLuii propagare la configurazione con FI=0 e FZ=0. Vedi paragrafo 4.2.2.2
pacnpocTpaHsitoTcs

(*) 3Be3ao4ka OTHOCUTCA K cny4dyasMm ncnosfib3oBaHusA 6e3 gaTumka pacxona

Tabrnuya 14: YempaHeHue npobnem
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6 3HAYEHUA OTOEJIbHbIX MAPAMETPOB

6.1 MeHro NMonb3oBaTens

B rnaBHOM MeHI0, HaxaB Ha kHornky MODE (unu ncnonb3ys MeHio Belibopa, Haxas Ha + unu - ), JaeTcst
goctyn B8 MEHKO MNOJIb3OBATEJA. BHyTpy MeHto, HaxaTnem Ha kHornky MODE, nosiBnsoTcs
nocnefoBarerbHbIe BEMNUYMHBI.

6.1.1 FR: Busyanusauusi HacToTbl BpalleHusi

YacTtoTa BpalleHusl, Ipy KOTOPOW ynpaBnsieTcs B HACTOALLMA MOMEHT anekTpoHacoc B [Iu].

6.1.2 VP: Busyanusauusa gaBneHusi

[aBneHve ycTaHOBKK, U3MepeHHoe B [6ap] unu [ncu], B 3aBUCUMOCTM OT UCMONb3YEMOIN CUCTEMBI
N3MeEpPEHNN.

6.1.3 C1: Busyanusauusa cbasHoro

dasHbI TOK anekTpoHacoca B [A].

Mo cumBonom ¢asHoro Toka C1 MOXET MOSIBUTHCA KPYIIbI MUraKOLWMI CUMBOJT. QTOT CMMBOJT yKa3biBaeT
Ha Hanuuve npeaBapwuTENbHON TPEBOMM MPEBBILWEHUS MaKCMMarbHOMO OMYCTMMOro Toka. Ecnm cnmBson
MUraeT yepes paBHble MPOMEXYTKM, 3TO 3HAYUT, YTO BEPOATHO CKOpPO cpaboTaeT 3awmTa OT CrAMLUKOM
BbICOKOIo TOKa ABuUratensd. B atom Cnydae cnenyet npoBepuTb NpaBUIibHOCTb HaCTpOl7IKI/I MaKCcuMaribHOro
TOoKa Hacoca RC, cm. nap. 6.5.1 n coefnMHeHNs anekTpoHacoca.

6.1.4 PO: Busyanusaumsa nogaBsaemMon MOLHOCTHU

MoLHocTb anekTpoHacoca B [KBT].
Mog cuMBONOM M3MEPEHHOW MOLLHOCTN PO MOXET NOSBUTBCA KPYrMbl MUraloWwuii CMMBOA. OTOT CUMBOS
yKa3blBaeT Ha HanM4me NpeaBapuUTENbHOW TPEBOrM MPEBbLILLEHNS MaKCUMarbHOW A0NYCTUMOWN MOLLHOCTW.

6.1.5 SM: MoHUTOpP cUcTeMbl

Moka3sbiBaeT COCTOSIHNE CUCTEMBI MPY HANMYMKU CUCTEMbI MyTbTU-MHBEPTEpa. Ecnn cooblieHne
OTCYTCTBYET, MOABMNAETCA UKOHA, M306paaroLlan oTCyTCTBYoLLEee U npepsaHHoe cooblieHne. Ecnu
MMEITCS HECKOMBKO MHBEPTEPOB, COeAMHEHHBIX APYT C APYroM, NMOSBSAETCA N0 UKOHE AN KaXaoro
uHBepTepa. VkoHa MmMeeT CMMBOI O4HOro Hacoca M Nogd HUM MOABMSAITCA 3HaKM COCTOSAHMSA Hacoca.

B 3aBUCMMOCTU OT COCTOSIHUA paboThbl NOABMATCA yKazaHus, NpuseaeHHble B Tabnuue 15.

Busyanusauusa cuctemsbl
MHdopmauums o cocTossiHUM noa

CocTtosiHue UkoHa o
MKOHOM
NHBepTe CumBon asuxyLlerocs
pTEP ABDKYLL YacTtoTa B Tpex uudgpax
paboTaet Hacoca
WHBepTep B
CurMBON HENOABWXKHOTO
COCTOSIHUN SB
Hacoca
oXuaaHus
WHBepTep B
CumMmBON HENOABMXKHOIO
COCTOSAHUM =
Hacoca
cboeB

Tabnuya 15: Busyanusayusi MOHUmMopa cucmemsl SM
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Ecnu nHBepTep KOHMUrypnpoBaH Kak 3anacHoW, BEPXHAS YaCTb MKOHbI, n3obpaxatowen agsuratens, byget
LUBETHOWN, BM3yanu3auusl ocTaeTcs aHanormyHom Tabnuue 15 3a MCKNYeHMeM TOro criydas, korga
ABuraTenb OCTaHOBMEH, Noka3aHa 6ykea F BMmecTo Sb.

B Tom cny4ae, ecnu 0AMH N HECKOMNBKO MHBEPTEPOB MMEIOT He 3adaHHbIN napameTp RC, To nosiBnaetca A
BMEeCTO MHOpMaLun 0 CoCToAHUM (Mo BCEeMU KOHaMWN MMELLMXCH UHBEPTEPOB), U cucTeMa He paboTaer.

0n moeo, ymobbl ocmasumb bosnbwe mMecma Ofs eu3yasnuzayuu CucmeMbl, He MosIeNsemcs
HaseaHue napamempa SM, a monbko Hadnuck "cucmema" 8 ueHmpe rnod HazeaHUeM MEHIO.

6.1.6 VE: Busyanusauusi pegakumm

Pepakunsa annapaTtHbIX cpeacTB 1 nporpaMmMHOro obecneyeHus O60py,D,OBaHVI$'-|.

6.2 MeHo MoHuTop

B rmaBHOM MeHI0O gepa OQHOBPEMEHHO HaXaTbiMU B TeYeHue 2 cekyHa KHonkn “SET” n
ncnonb3ysa MeHo Bbibopa, HaxaB Ha + unu -, gaetca goctyn 8 MEHIO MOHUTOPA.
BHyTpu MeHI0, HaxaB Ha kKHorky MODE, noaBnsoTCa NnocrnefoBaTensHO criedytoLmne BeNMYnHbI.

(MUHyC), nnu

6.2.1 VF: Busyanusauuma pacxoga

Busyanusauus MrHoBeHHOro pacxopa B [NUTpax/MUH] unu [rannoHax/MuH], B 3aBUCUMOCTWN OT 3agaHHON
cucTeMbl eavHul, nsMepenus. Ecnv BblibpaH pexum 6e3 gatumka pacxopa, nokasbiBaeT 6e3pa3mepHbin
pacxog.

6.2.2 TE: Busyanusaumsa temnepaTtypbl CUNTIOBbIX BbIBOOOB

6.2.3 BT: Busyanusauusi Temnepartypbl 3/IEKTPOHHbIX Nnart

6.2.4 FF: Busyanusauusa apxuBa c6oeB

XpoHonoru4deckas Busyanusauusa cboes, NponsoLleLmx Bo Bpemsl paboTbl CUCTEMBI.

Mop cumBonom FF nosiensaoTca oBe Lmdpbl X/y, KOTOpble COOTBETCTBEHHO YKa3bIBaOT, X MOKa3aHHbIX cboeB
1y obLiee yncno cywecTeyowmx cboes; cnpaea oT aTUX LGP NOSIBNSAETCA yka3aHWe Ha TUM MoKa3aHHbIX
cboeB.

KHoMkn + 1 — nepemMeLLaroTcs no cnucky cboeB: HaxaB Ha KHOMKY —, Bbl MAETE Hasag no UCTOpUn, K camoMmy
CTapoMy W3 CYyLLeCTBYHOLWMX COOEB, HaxaB Ha KHOMKY +, Bbl MAeTe Brepen MO WUCTOPUMM, K caMoMy
nocnegHeMy 13 cyLlecTBYOLNX cO0eB.

Cbown nokasbiBalOTCA B XPOHONOMMYECKOM Mopsigke, HauvMHas ¢ Haubonee gaBHero no BpeMeHu X=1 go
Honee no3gHero x=y. MakcumanbHoe YnCno NokasbiBaeMbix CO0EB paBHO 64; nocne aToro uncna, Hambonee
cTapble cbou HauMHalT CTUpaThCS.

OTa CcTpoka MeHIo MokasbiBaeT nepedeHb cOoeB, HO He AaeT npomssBecty cbpoc. COpoOC MOXHO caenaTtb
TOMBKO NpK NOMOLLK cneunansHon komanael B ctpoke RF B MEHIO TEXHUYECKAA NMOMOLUb.

Hu pyuyHo cOpoc, HU BbIKNIOYEHME YCTPOWCTBA, a TakkKe BOCCTaHOBMEHME 3aBOACKMX HACTPOEK He
NPMBOOUT K CTMpaHWIO apxmBa COOEB, 3TO BO3MOXHO TOJIbKO C WCMONb30BaHMEM OMNUCAHHOW BhbILLE
npouenypbl.

6.2.5 CT: KoHTpacT gucnnesi

PerynMpyeT KOHTpAacCT aucnnes.
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6.2.6 LA: A3bIK

Buayanusaumsa ogHOro u3 cnegyroLmnx sa3blkoBs:
e UTanbaHckun
AHrnnnckmnin
dpaHLy3CcK1In
Hemeukun
McnaHckmin
Monnanackun
LLsenckuin
Typeuknia
CnoBsaukumn
PyMbIHCKMI

6.2.7 HO: Yacbl paboThl

Ha OBYX CTPO4KaX yKa3biBaeT YacCbl BKIMIOYEHUA MHBepTepa 1 Yachbl paGOTbI Hacoca.

6.3 MeHro KoHTponbHaga To4ka

B rmaBHOM MeHIO crnegyeT gepxaTb OOHOBPEMEHHO HaxaTbiMu KHOMkM “MODE” n “SET” oo nossneHus
Hagnucm “SP” Ha gucnnee (MNWM UCNONb30BaTb MEHIO Bbibopa, HaXaB Ha + unu - ).

KHonkn + 1 — NO3BONAIOT YBENUYMBATL U YMEHbLUATb AaBMEHNe HarHeTaHWs YCTaHOBKM.

[ns BbIxOA4a U3 TeKyLLLEro MeHI0 U BO3BpaTa K rMaBHOMY MEHIO HYXXHO HaxaTb Ha SET.

B aTom MeHIo 3afaeTcs faBneHne paboThbl yCTaHOBKM.

[nanasoH perynupoBaHusi 3aBUCUT OT Mcnosibdyemoro gatynka (cm. PR: [aTtuuk gaeneHus nap 6.5.7) u
n3MeHsieTca B cOOTBeTCTBME C Tabnuuen 16. [JaBneHne MOXeT nokasbiBaTbcs B [6ap] wnu [ncu], B
3aBMCUMOCTU OT BblGpaHHOW CUCTEMbI U3MEPEHWIA.

[aBneHue perynmpoBaHus
TIN NCMONb3YEMOro AaTuMKa [aBneHue perynupoBaHus [aBneHue perynupoBaHus
[6ap] [ncw]
16 6ap 1,0-152 14 - 220
25 bap 1,0-237 14 - 344
40 6ap 1,0-38,0 14 - 551

Tabnuya 16: MakcumanbHoe dasneHue peaynupogaHusi

6.3.1 SP: HacTpoyka KOHTPONbLHOIro AaBrieHUust

[aBneHne HarHeTaHusi B YCTAHOBKY, €Cnn (PYHKUUM PEerynupoBaHUsi BCMOMOraTeribHOro [aBIeHUsi He
BKITHOYEHDI.

6.3.2 HacTtpolka BcnomoraTesnibHOro faBrieHusi

MHBepTep MMeeT BO3MOXHOCTb M3MEHSTb AaBfieHUEe YCTaBKM B 3aBMCUMOCTU OT COCTOSIHUSA BXOLOB, MOXHO
3agaBaTb A0 4 BCrnomorarternbHbIX AaBneHwu ang obuwero yucna 5 pasHbiX YCTaBOK. JnekTpudeckue
coeguHeHus cM. B naparpade 2.2.4.2, HaCTPOWKN NporpaMMHoro obecrneveHus cM. B naparpade 6.6.13.3.

i
AR

Ecnu BkntoYeHbl OQHOBPEMEHHO HECKOJIbKO d)yHKLIMVI BCnomMoraTesribHOro gaBlieHn4A, CBA3aHHbIX
C HEeCKOJIbKMMKU BXOOamMun, TO WHBEPTEP 6y,£|,eT co3gaBaTtb MeHbllee [aBlieHne Wun3 BCeX
BKITHOYEHHDbIX.

BcrnomoraTenbHble yCTaBKM OTKITHOYEHbI, €CIN HE UCnonb3yeTcst gaTymk pacxoga (FI=0) n FZ
NCNONb3yeTCs COrNacHO pexumMy MuHMMmanoHom yacTtotbl (FZ # 0).
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6.3.2.1 P1: Hactpownka BcnomMmoraTesibHOro gaBneHus 1

[aBneHne HarHeTaHWs B YCTaHOBKY, ecCnu YHKUUN perynupoBaHus BCMoMoraTensHoOro AaBneHus
BKMOYEHbI Ha BXoae 1.

6.3.2.2 P2: HacTponka BcnomMmoraTesibHOro gaBneHus 2

[aBneHne HarHeTaHns B YCTaHOBKY, ecnn QYHKUUN perynupoBaHus BCroMoraTtenbHoro AaBneHus
BKITHOYEHbI Ha BXoae 2.

6.3.2.3 P3: HacTpoWka BcnomMmoraTtesibHOro gaBneHus 3

[aBneHne HarHeTaHWs B YCTaHOBKY, €cnu YHKUUM perynupoBaHus BCMOMOraTtenbHoro [naBneHust
BKIMOYEHbI HA BXoae 3.

6.3.2.4 P4: HacTtpoika BcnomoraTtenbHOro gaesneHus 4

[laBneHne HarHeTaHus B YCTaHOBKY, ecClun (byHKLI,MVI perynmpoBaHna BCnoMoraTtesibHOro pngaBrieHus
BKJSTHOYEHbI Ha BXoae 4.

P4), Takke c napameTpom RP.
RP BblpaXXaeT CHWKEHWe [OaBneHusl, OoTHocuTenbHo "SP" (MM OTHOCUTENbHO
BCMOMOraTernbHOro AaBfeHnsi, €CIn OHO BKITHOYEHO), YTO NMPMBOAMT K 3amnycKy Hacoca.

I::EI OaBrieHne MOBTOPHOro Mycka Hacoca CBA3aHO, MOMMMO 3afaHHoro aasnenus (SP, P1, P2, P3,

lpumep: SP = 3,0 [6ap]; RP = 0,5 [6ap]; HU 00Ha byHKLUsT 8CrTOMO2amesibHO20 0as/IeHUSs HE 8KITI0YEHa:
Bo spems HopmarnbHoOU pabombl ycmaHoska umeem daeneHue 3,0 [6ap].
lNoemopHbIl MycK anekmpoHacoca rpoucxodum, Koela dasrieHuUe CHUXaemcsi Huxe 2,5 [6ap]

CNVLWIKOM BblCOKass HacTpovika pJasrneHuns (SP, P1, P2, P3, P4) no cpaBHeHuo cC
XapakTepucTnkaMm Hacoca MOXET NPUBECTU K BOSHUKHOBEHWIO JTOXXHOW TPEBOMM OTCYTCTBUS BOAbI
BL; B 3Tux cnyyasx HYXHO CHU3UTb 3adaHHOe [aBlfieHne Wnu ucnosb3oBaTb Hacoc,
COOTBETCTBYHOLLMIN TpebOBaHNSAM YCTAHOBKW.

6.4 MeHo Py4yHoU pexum

B rmaBHOM MeHI0 crielyeT OOQHOBPEMEHHO HaxaTb U AepXaTb HaxaTbiMu KHOMKW “SET" n “+” n “-* po tex
nop, Noka He NosABUTCA Haanuch “FP” Ha gucnnee (Unu MCNonb3oBaTbh MEHIO BbIOOPa, HaXxaB Ha + Unu -).
OTO MEHI0 MO3BOMSET NoKasbiBaTb U U3MEHATb pasfnuyHble napameTpbl KoHdwurypaumm: kHonka MODE
no3BonseT nepemeLlaTbecs No CTpaHuLaM MEeH0, KHOMKM + U — NO3BONSAT COOTBETCTBEHHO YBENUYMBATL U
yMeHbluaTb BenuunHy tpebyemoro napametpa. [ns Bbixoga M3 TeKyLlero MeH U BO3BpaTta K rfaBHOMY
MEHIO HYXXHO HaxaTb Ha SET.

BHYTPU PYYHOrO peXuma, He3aBUCMMO OT MOKa3blBaEMOro MapameTpa, Bcerga BO3MOXHO
BbINOMHUTL CNeayoLne KoMaHabl:

BpemeHHbIN 3anyck 3neKTpoHacoca

OpHoBpeMeHHoe HaxaTtue kHornok MODE mn - npmBoguT K 3anycky Hacoca Ha yactoTe FP u coctosiHue
OBWXEHUs1 COXpaHseTCs 40 Tex nop, noka ABe KHOMKM OCTaloTCA HaxXaTbiMW.

Korga ynpaBneHue Hacoca ON unu Hacoca OFF BkntodeHo, nosiBnsieTca coobLleHre Ha gucnnee.

3anyck Hacoca

OpHoBpeMeHHoe HaxaTtue kHormok MODE - + B TeueHne 2 cekyH NpyBOAWT K 3anycKy Hacoca Ha yacTtoTe
FP. CocTosiHne OBWXEHUSA COXpaHsieTcs 4O TeX Mop, MoKa He HaxmmaloT Ha kHonky SET. MNocnegytowee
Ha)kaTue Ha kHornky SET npmBOAUT K BbIXOQY U3 MEHIO PYYHOrO pexmnma.

Korga ynpaeneHne Hacoca ON mnnn Hacoca OFF BknoueHo, nosiBnsieTcsa cooblueHre Ha gucnnee.
N3meHeHne HanpaBneHUs BpalleHus

HaxaB OOHOBPEMEHHO Ha KHOMKM SET — B TeyeHWe MWHUMYM 2 CeKyH[, 9MeKTpPOHacoC MW3MeHsieT
HanpasneHue BpaleHus. 3Ta PyHKUMS BKIOYEHA Jaxe NpW BKIKOYEHHOM ABuraTene.

6.4.1 FP: HacTtponka npoOHON YacToThbl

Moka3sbiBaeT NpobHyto YyacToTy B [[L] n No3BONSET ee 3agaBaTtb NPW NOMOLLM KHOMOK “+” 1 “-*,
BenuunHa no ymonyaHuio pasHa FN — 20% u moxeT 3agaBaTbcd B AManasoHe 0 n FN.
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6.4.2 VP: Busyanusauus gaBneHus

[aBneHvne ycTaHOBKU, n3MepeHHoe B [6ap] unu [ncu], B 3aBUCUMOCTM OT BblIOpaHHO CUCTEMbI U3MEPEHWIA.

6.4.3 Cl: Busyanusaumsa cdasHoro Toka

dasHbI TOK anekTpoHacoca B [A].

Mog cumBonom dasHoro Toka C1l MOXET NOABUTBCS KPYIIbI MUTraloLWmMn CUMBOST. OTOT CMMBON YKa3biBaeT
Ha Hanuuve npeaBapuTENbHON TPEBOMM MPEBBILEHNS MAKCMMarbHOMO OMYCTMMOro Toka. Ecnm cumBson
MUraeT 4yepes3 paBHble MPOMEXYTKM, 3TO 3HAYUT, YTO BEPOATHO CKOpPO cpaboTaeT 3awuTa OT ChAMLLIKOM
BbICOKOro Toka gpuratend. B atom crniyyae cnegyet nNpoBepuTb NPaBUIBHOCTb HACTPOWKU MaKCUManbHOro
Toka Hacoca RC, cm. nap. 6.5.1 1 coegmHeHuns anekTpoHacoca.

6.4.4 PO: Busyanusaumsa nogaBaeMon MOLHOCTHU

MoLHocTb anekTpoHacoca B [KBT].
Moa cMmBONOM M3MepeHHOW MoLHOCTY PO MOXET NosSABUTBLCA KPYIMbli MUraloWni CUMBOS. OTOT CUMBOI
yKasblBaeT Ha Hanuyue npeasapuTenbHON TPEBOMM MPEBLILLEHNST MakCUMansHOM 40NYCTUMON MOLLHOCTMW.

6.4.5 RT: HacTpo¥ka HanpaBneHusi BpalleHus

Ecnn HanpaBneHue BpalleHus anekTpoHacoca HenpaBuIibHOE, MOXHO NMOMEHSTb €ro C NOMOLLbIO JaHHOro
napameTpa. BHyTpu 3TOW MNO3ULUM MEHIO, HaXaB Ha KHOMKA + W — BKYAOTCA U MNOABMAIOTCA ABa
BO3MOXHbIX cocTosiHua “0” wmnu “1”. [locnegoBaTenbHOCTb (pa3 MnokasaHa Ha AuUCniee B CTPOKe
KOMMeHTapusi. OTa OYHKLMSA BKITOYEHA AaXe Npy BKIIOYEHHOM ABUraTene.
B cnyyae ecnu Henb3sa onpefennTb HanpasreHne BpalleHna asuraTtens, 4ecTBoOBaTh Cneayowmnm
obpasom:

0 Bknountb Hacoc Ha vacToTe FP (Haxas Ha MODE u + unun MODE + -)

0 OTKpbITb NOTPebnstoLLee YCTPONCTBO U NPOBEPUTL AaBMNEHUe

0 He mMeHsa cbema MOLLHOCTK, NOMEHATL NapaMeTp RT 1 BHOBb NPOBEPUTL OaBMEHME.

0 [MpaBunbHbI NapameTp RT — TOT KOTOPbLIA CO30aEeT CaMO€e BbICOKOE AaBMneHue.

6.4.6 VE: Busyanusauua pacxona
Ecnu BbibnpaeTcs gatyumk pacxoda, TO MOXHO MoKa3aTb pacxod B BblIOpaHHbIX equHULAax M3MepeHus.

EouHynuamMmu namepenus moryT 6biTb [/MUH] unm [rannon/muH], cM. nap. 6.5.8. B crniyyae pabotbl 6e3
JaTymKa pacxoga nosiBNsieTCs Haanueh --.

6.5 MeHro MoHTaXHUK

B rmaBHOM MeHI0 crieflyeT O4HOBPEMEHHO HaXaTb U AepxaTb HaxaTbiMu kHorkn “MODE” n “SET” u “-* no
nosieneHust Hagnucu “RC” Ha aucnnee (MM UCNONb30BaTb MEHI0 BblOOpa, HaXkaB Ha + Unu -). 3TO MEHI0
Nno3BorsieT MNokasbiBaTb U U3MEHATb pasnuuHble napameTpbl KoHgurypauum: kHonka MODE nossonser
nepeaBuraTbCcA No CTpaHuuam MeH0, KHOMKN + 1 — NO3BOMSAT COOTBETCTBEHHO yBENMUMBaTh U YMEHbLUATb
BENMYMHY Tpebyemoro napameTtpa. [Ansa Bbixo4a M3 TEKYLLEro MEHK M BO3BpaTta K rMaBHOMY MEHH HYXHO
HaxaTb Ha SET.

6.5.1 RC: HacTpo¥ka HOMMHaNbLHOM CUNbI TOKa 3JIeKTPoHacoca

HomuHanbHbIN TOK, NOTpebnsembin ogHow as3on Hacoca B amnepax (A). Ona mogenen ¢ ogHodasHbIM
NMTaHUEM HYXHO 3aJaBaTb TOK, KOTOPbLIN MOTpebnser agsuratenb, €Cniv K Hemy nodaHo nutaHue, oT
TpexdasHon Tporikn 230 B. [na mogenen ¢ TpexdasHbiM nutaHuem 400 B HyxHO 3agaBaTb TOK, KOTOpPbIN
noTpebnsaeT geuraTens, ECNKU K HEMY NOAAHO NUTaHWe oT TpexdasHown Tpowiku 400 B.

Ecnu 3apgaHo 3HayeHMe HMXKe NpaBUNbLHOro, BO Bpemsi paboTbl NOABNAETCA COOOLEHMe OLMNGKU
"OC", KaK TONbKO 3afaHHOe 3Ha4YeHue OyAeT NpeBbIEeHO B TeYeHue onpeaeneHHoro BpeMeHu.

Ecnn 3apgaHo 3HavyeHue Bbille MPaBUIIbHOrO, 3awuTa No TOKy O6yaeT cpabaTbiBaTb HenpaBUNbLHO
Bbilwe nopora 6e3onacHOCTX ABUraTens.

npyv NepBoM 3arnycke M Npuv BOCCTAHOBMEHMM 3aBOACKUX 3HayeHun, RC 3apgaetcs Ha 0,0[A] n

I'IOSTOMy H806XO,EI,I/IMO 3a4aTb I'IpaBVIJ'IbHyIO BeJ'II/I‘-II/IHy, NHa4vye MallnHa He pa60TaeT N NOKa3biBaeT
cooOLueHne o6 owmnbke EC.
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6.5.2 RT: HacTponka HanpaBneHusi BpalleHus

Ecnu HanpaBneHue BpallleHns anekTpoHacoca HenpaBUIibHOE, MOXHO MOMEHSTb €ro C MOMOLLbIO JAaHHOro
napameTtpa. BHyTpu OaHHOW NO3NLMM MEHIO, HaXaB Ha KHOMKM + W — BKMAYAOTCA U NOSABMSITCA OBa
BO3MOXHbIX cocTosiHua “0” wmnmn “1". [locnemoBaTenbHOCTb (pa3 nokasaHa Ha AUCNIee B CTPOKe
KOMMeHTapus. 3Ta OyHKLWS BKITIOYEHA AaXKe Npy BKIOYEHHOM ABuraTene.

B cny4ae, ecnu Henb3s onpefenuTb HanpaeneHwe BpalleHWs ABuraTens, OencTBoBaTb CreayloLwmm
obpasom:

0 OTKpbITb NOTpebNStoLLEE YCTPONCTBO M NPOBEPUTL YaCTOTY.

0 He mMeHAs cbema MOLHOCTU, NOMeHATb NapameTp RT 1 cHoBa npocneavTs 3a YactoTton FR.

o0 [paBunbHOe 3HayeHne napameTpa RT OOMKHO MpYM paBHOM CbeMe MOLUHOCTM TpeboBaTb Gonee
HU3Kylo yacTtoty FR.

BHUMAHWE: B HEKOTOPLIX 3NeKTpoHacocax MOXeT CryYuTbCH, YTO YacToTa He MEHSIeTCS 3HaAYUTEerNbHO B
3TUX ABYX pexummax W, criefoBaTenbHO, TPYOHO onpedenuTb HanpaBneHue BpalleHusi. B aTom crniyyae,
MOXXHO MOBTOPUTb OMUCaHHOE Bbllle MUCMbITaHWe, HO BMECTO YacToTbl, onpeaensTb NnoTpednsemMbli dhasHblii
Tok (mapameTp C1l B MeHio nonb3oBaTtens). NpaBunbHoOe 3HadeHne napameTpa RT OOMKHO Npy paBHOM
cbeMe MoLLHOCTM TpeboBaTh bonee HN3kMIA dasHbi Tok C1.

6.5.3 FEN: HacTpoka HOMUHaNbLHOMN YacToThl

OTOT napameTp onpedenseT HOMMHANbHYIO 4YacTOTy 3reKTpoHacoca W MOXeT 3adaBaTbCa  Mexay
MuUHUMYyMoM 50 ["u] n makcumymom 200 [Muy].

Haxas Ha KHomMkKM “+” unn “-" BolbnpaeTca Tpebyemas 4actoTa, HadmHasd ¢ 50 [Iu].

3HadeHusa 50 n 60 [u], nockonbKy OHM Haubonee pacnpocTpaHEeHHbIe, UMEKT NPeanoYTUTENbHbLIN BbIBOP:
3agaB nobylo BeNMYMHY 4actoThl, Npu Bbibope 50 unun 60 [u], yBenuyeHne nnn cHUXeHe npekpailaeTcs;
ANst U3BMEHEHUs1 4acTOTbl, OTNMYAIOLWLENCS OT 3TUX ABYX 3HAYEHUN, HEOBXOANMO OTNYCTUTbL KaXKAYH KHOMKY U
Ha)aTb Ha KHOMKy "+" nnn "-" B Te4eHne MMHUMYM 3 CEKYHA.

I::EI rpu rnepeomMm rycke U npu 8occmaHoeeHuUuU 3agsodckux Hacmpoek, FN 3adaemcs Ha 50 [[U] u
Heobxodumo 3a0ampb NpasuUIbHYI 8e/IUYUHY, yKa3aHHY Ha Hacoce.

JTio6oe nameHeHne FN BoCnpuUHUMAETCsa Kak CMeHa cucteMbl, noatomy FS, FL n FP 6ygyT aBTomMaTniecku
N3MeHeHbl B COOTBETCTBME C 3adaHHbIM napameTpoM FN. IMpu kaxgom nameHeHnn FN HyxXHO npoBeputb
FS, FL, FP, 4yToObl n3meHeHns Obinn npaBuibHbIMU.

6.5.4 OD: Tun ycTaHOBKM

BoamoxHble 3Ha4eHUst 1 1 2 OTHOCATCSH COOTBETCTBEHHO K XXECTKOWM YCTAHOBKE U K 311acTUYHON YCTaHOBKe.
MHBepTep BbIXOOWUT C 3aBOAda C HAcCTPOiKol 1, COOTBETCTBYHOLIEN GONMbLUMHCTBY YCTAHOBOK. [pu Hanuumm
koneGaHuii OaBreHusl, KOTopble HEBO3MOXHO CTabunusnpoBatb, perynvpysi napameTtpbl Gl n GP, HyXHO
nepenTun K pexumy 2.

BAXHO: B AByX KOH(urypaumsix M3aMeHsTCa TakKke 3HayeHus napameTpoB perynuposaHus GP u
Gl. Kpome aToro, 3HadeHuna "GP" n "GI", 3agaHHble B pexume 1, cogepxatca B namatw,
OTNANYHOM OT 3HayeHun "GP" n "GI", 3agaHHbIX B pexume 2. [1oaTomy, Hanpumep, 3HadeHne
"GP" pexuma 1, npu nepexoe K pexuMmy 2, 3aMeHseTcs Ha 3HadeHue "GP" pexuma 2, HO
COXpaHseTcsa U gaeTtcs npu Bo3spaTe B pexum 1. OgHO 1 TO Xe 3HayeHue, NokasaHHoe Ha
auncnnee, nMmeet pa3HbIVI BeC B 3TUX ABYX peXunmax, TakK Kak COOTBETCTBYyIOLME alnroOpUTMbl
KOHTPOns pasHble.

6.5.5 RP: HactpoWka yMeHblUEeHNA AaBneHUsA Ansi HOBOro BKNOYEHUS

BbipaxaeT ymeHblUeHVe OaBneHusi OTHOCUTENbHO 3alaHHOro 3HayeHus "SP", npuBoasliee K BKITHOYEHUIO
Hacoca.

Hanpumep, ecnn koHTponbHoe paasneHue paBHo 3,0 [0ap] u RP paBHOo 0,5 [6ap], NOBTOPHbIA MycK
npoucxogut npwm 2,5 [6ap].

O6blvHO, RP moxeT 3agaBaTbCA B Amana3oHe oT MuHumMym 0,1 go makcumym 5 [6ap]. B oTaenbHbIx
cuTyaumsax (Hanpumep, B Criydyae 3aJaHHOro 3HaydeHus Huwxe camoro RP) gaHHoe 3HaveHue MoXeT ObiTb
aBTOMaTUYECKN OFPaHNYEHO.
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[na nomowim nonb3oBaTento, Ha cTpaHuue HacTponkn RP nog cumeonom RP, nossnseTtcs BblgeneHHoe
pearnbHOe faBneHne HOBOro BKIOYEHUS, cM. PucyHok 17.

MENU INSTALLATORE

RP

Pressione
di ripartenza

0,5 bar

SB  0,0HZ 3,1 bar

PucyHok 17: HacTponka gaBneHust HOBOro BKMHOYEHNS

6.5.6 AD: KoHdwurypauusa agpeca

MprobpeTaeT 3Ha4YeHUe TONbKO MPU COEOUHEHMU MYNbTU-UHBEpTepa. 3agaeTcst agpec Ans coobLieHus,
npucBaMBaembli MHBepPTepPY. Bo3MOXHble 3HayeHusl: aBTOMaTtudeckoe (MO YMOMYaHWIO), WNN agpec,
NMPUCBOEHHbIV BPY4YHYHD. 3agaHHble BPYYHYO agpeca MoryT nonydartb 3HaveHus oT 1 pno 8. KoHdurypauums
agpecoB [JomkHa OblTb OOHOPOAHOWM [Ansi BCEX WHBEPTEPOB, M3 KOTOPbIX COCTOMT rpynna: unu
aBTOMaTU4eckasl 4ns Bcex, Unu pyyHas ans Bcex. Henb3s 3agaBaTth oavHakoBble agpeca.

Kak B crnyyae 3ajayv CMeLlaHHbIX agpecoB (HEKOTOPbIE PYYHble U HEKOTOPblE aBTOMaTUYECKUE), Tak U B
cnyyae gyonupoBaHuSA agpecoB, NosiBnsieTcs curHan owmnbkn. CurHanuadaumsa o6 owmbke nosiBnsieTcst ¢
MuraHnem 6ykebl E BMecTo agpeca mMallvHbl.

Ecnu npucBoeHune BbiGnpaeTcs aBTOMaTUYECKU, BCSAKUIA pas, KOrga BKIYaeTCst cMcTeMa, npucBanBatoTcs
agpeca, oTnuyaroLmecs ot NnpeablgyLnx, HO 3TO He BNNSET Ha NpaBunbHYyo paborTy.

6.5.7 PR: [datyuKk gaBneHus

HacTtpoiika Tuna wucnonb3yemoro natyuka AasneHus. OTOT napameTp No3BONsAeT BbloMpaTh OaTynk
[aBneHus paLMoMeTPMYecKoro T!na Unm no Toky. [ns o6oux TUMNoB AaTYMKOB MOXHO BbiOpaTb pasfnnyHyio
Lwkany. Belbpae gatynk paumoMeTpudeckoro Tuna (no yMonyaHuio) Hy>XHoO Mcnonb3oBaTb Bxoa Press 1 ans
ero coeavHeHus. Ecnu ncnonb3yeTcs gatymk no Toky 4-20 MA, HYXXHO MCMONb30BaTb COOTBETCTBYHOLLNE
BMHTOBbIE KIleMMbl B KneMMHUKe BxogoB. (Cm. CoeanHeHve aaTyvika gaeneHus nap 2.2.3.1)

HacTtpowka paTtumka gaBneHus

Beng;MHa Tun gatymka YkasaHune LLikana [bar] LLikana [psi]
0 6.6 Paunometpuyeckun (0-5B) | 501 R 16 6ap 16 232
1 6.7 Paunometpunyeckun (0-5B) | 501 R 25 Bap 25 363
2 6.8 Paunometpuyeckun (0-5B) | 501 R 40 6ap 40 580
3 4-20 mA 4/20 mA 16 6ap 16 232
4 4-20 mA 4/20 mA 25 bap 25 363
5 4-20 mA 4/20 mA 40 6ap 40 580

(]3]

6.5.8

Tabrnuya 17: Hacmpotika damyuka dasneHusi

Hacmpolika dam4yuka OaeneHusi He 3asucum om daesieHuUsi, Komopoe mpebyemcs rnosay4Yums, a
om damyuka, MOHMUPOBAHHO20 Ha yCMaHOBKe.

MS: Cucrema nsmepeHum

3agaetca cuctemMa  efuHUL,  M3MEpPEHUN,
[Moka3biBaeMble BENMMYUHBI NpuBeAeHbl B Tabnvue 18.

BblOMpas

MEXOYHapOOHYIO WU aHITIUIACKYID  CUCTEMY.

lNoka3biBaeMble eguHULbI U3MEepPEeHUN
BenuuuHa MexgyHapoaHan equumua AHrnMunckaa eguHMLA U3MEPEHUA
U3MepeHus
[aeneHne 6ap
Temnepatypa °C °F
Pacxopn n/ MuH ranfoH / MuH

Tabnuya 18: Cucmema eQuHUY, UBMEPEHUS
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6.5.9 Fl: HacTtpoWka gaTymka pacxoga

Mo3BonsieT 3agaBatb paboTy B cooTBeTCTBME C Tabnuuen 19.

HacTtpowka gaTtumka pacxoga

BennuuHa Tun ncnonb3oBaHus MpumeyaHus
0 .bes patyuka pacxoga no YMOMN4YaHuio
1 Cneunduryecknin otaeneHbI gatyuk pacxoga (F3.00)
2 Cneundmnyecknin MHOXECTBEHHbIN AaTumk pacxoga (F3.00)
3 PyyHas HacTponka ansa obLiero otaenbHOro MMMNynbCHOro
JaT4yuKa pacxoga
4 PyyHas  HacTporka gna  obwero  MHOXECTBEHHOrO
MMNYMbCHOrO AaTyMKa pacxona

Tabnuya 19: Hacmpotiku damyuka pacxoda

B cny4yae p860TbI C MYJIbTU-MHBEPTEPOM, BO3MOXKHO YTOYHUTb UCMOJ1Ib30BaHNE MHOXECTBEHHbIX OaTHUKOB.

6.5.9.1 Pab6oTa 6e3 gaTumka pacxoga

BbibpaB HacTpolriky 6e3 gatyumnka pacxona, aBTOMaTUYECKN OTKIoYarTca HacTponkn FK 1 FD Kak HEHy»XHble
napameTtpbl. CoobLieHne 06 OTKMIOYEHHOM napameTpe coobLLaeTCss CUMBOSIOM «3aMOK».

MoxHo BbIbpaTh 13 2 pasHbIx pexxmumMoB paboTbl 6e3 gaTymka pacxoga npw nomoLum napameTpa FZ (cm. nap.
6.5.12):

PexuM ¢ MMHMManbHOW 4acToTOW: 3TOT PeXmMM Mno3BonseT 3agaTb yactoTy (FZ), HWXe KOTOpoW pacxon
cunmTaeTca HynesbiM. B 3TOM pexume SnekTpoHacoc OCTaHaBNMBAaEeTCHd, Korga ero 4acrora BpalleHWusi
onyckaetcsa Hwxke FZ Ha BpeMs, paBHoe T2 (cm. nap. 6.6.3).

BAXKHO: HenpaBunbHasa HacTpowika FZ Bneyet 3a cobo:

1. Ecnu 3HayeHue FZ CrMLIKOM BbICOKOE, 3/IEKTPOHACOC MOXET OTKMUUTLCA AaXe MpU Hanmuum
pacxofa, 4ToObl 3aTeEM BHOBb BKIMOYUTBCS, KaK TOMbKO [OABMEHWE OMYCTUTCS HWKE 3HAYeHUs
nepesanycka (cm. 6.5.5). CnegoBartenbHO, MOTYT MMETb MECTO YacTble BKIHOYEHNUSI U OTKITHOYEHUS,
Aaxe C 04eHb ManeHbKUM NMPOMEXYTKOM MeXAy HUMM.

2. Ecnn 3HaveHue FZ cnuwkom HWM3KOe, 3NEKTPOHACOC MOXET HUKOrga He OTKMYaTbCs Adaxe B
OTCYTCTBME pacxoga WM Mpu O4YeHb HM3KOM pacxofde. Takas CcuTyaums MOXeT MpUBECTU K
NOBPEXAEHNIO 3NEKTPOHacoca BerneacTsme neperpesa.

Tak kak HyneBas 4yacTtoTa pacxoga FZ MoxXeT BapbuMpoBaTb MPU BapbMpPOBaHUM KOHTPOSIbHOIO
3HaYeHus1, BaXHO, YTOObI:.

1. Bcsakui pas3, Korga n3MeHAeTCA KOHTPOJIbHOE 3Ha4YeHune, npoBepATb, 4YTOObI 3a4aHHOE 3HaveHue FZ
COOTBETCTBOBAI10 HOBOMY KOHTPOJIbHOMY 3Ha4€HUIO.

BcrnomoraTenbHble YCTaBKM OTKITHOYEHBI, €CN HE ucnonb3yeTca gaTymk pacxoga (FI=0) nu FZ
NCNob3yeTCs COrMacHO PeXuMy MUHUManbHon YacTtoTel (FZ # 0).

BHUMAHMWE: pexum MWHMManbHONW 4acToTbl ABMSETCS €OWHCTBEHHbIM pexumom paboTbl 6e3 gartymka
pacxofa, AOCTYMHbIM Afs YCTaHOBOK C MyIbTU-UHBEPTEPOM

CamoHacTpavBalLWMNCa  pexmnm:  3TOT  PexmMm  3akni4daetca B ocobom 1 achdeKkTMBHOM
caMoHacTpavBaloLeMCs anroputMe, KOTOpbIA Mo3BonsieT paboTaTb MpakTU4ecku BO BCeX crydvasx 6e3
Kakux-nmbo npobnem. Anroputm nony4vaet nHdopmaumio 1 0OHOBMSET CBOM NapamMeTpbl BO BpeMsi paboThl.
YT06bI paboTta Gbina onTUManbHON, HEOBXOAUMO, YTOObLI HE MPOMCXOAMIO NEPUOANYECKMX 3HAUUTENBbHBLIX
N3MEHEHUA B TMOPaBIMYECKONW YCTAaHOBKE, CUIIbHO W3MEHSIIOWMX XapaKTepUCTUKM (Kak, Hanpumep,
9r1eKTPOKManaHbl, KOTOpble MEHSIIOT TMOPaBMYECKME YYaCTKM C OYEeHb pasHbIMK XapakTepucTukammu),
MOCKOMbKY anropuTM aganTUpyeTcsl K O4HUM XapaKTepPUCTUKaM U MOXET He AaTb OXMOAEMbIX Pe3ynbTaToB
cpasy npu nepekntoveHnn. C Opyro CTOPOHbI, HE BO3HMKAKT Mpobnembl, eCnn ycTaHOBKa OCTaeTcsi Co
CXOOHbIMWN XapaKTepucTMkamm (O5MHa, rmbkocTb 1 Tpebyemblini MUHUMAaIbHBIA pacxoq).
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|_|pl/l KaxxgoMm HOBOM BKIMHOYEHUU Unum c6poce MallnHbl, NOJNly4YeHHble CaMOCTOATENIbHO 3Ha4YeHUd
0BHynATCS, NO3TOMY HEOOXOAUMO OnpefernieHHoe BPeMs, KOTOPOE NO3BOSIUT HOBYIO afjantauuio.
VMcnonb3yemblii anroputm namepsaeT pasnuuHble YyBCTBUTENbHbIE MapaMeTpbl U aHanuaupyeT COCTOsiHWE
MaLLMHbI NSt onpeAeneHus Hanuumsa n obbema pacxoga. o aTor NpUYnHE 1 YTOOLI HE BO3HMKANN JNIOXKHbIE
owmnbkn, HeobxoanMO caenaTtb NPaBUITbHYK HACTPONKY NapamMeTpoB, Y B YAaCTHOCTU:

e [apaHTupoBaTtb, 4YTO cucTeMa He OydeT umeTb konebaHum BO Bpems perynupoBaHus (B criyyae
konebaHun nameHnTb napameTpbl GP 1 Gl nap 6.6.4 1 6.6.5)
BbINONHWUTL NpaBuUnbHYy0 HAacTponky Toka RC
3agaTb COOTBETCTBYHOLNA MUHMMATbHBLIN pacxod FT
3agaTtb NpaBUIbHYH MUHMMAarbHYH YacToTy FL
3agatb npaBuibHOE HanpaBeHne BpaLleHnst

BHUMAHMWE: CamoHacTpanBaloLmMNcsa pexmM He JonyckaeTcs A4S yCTaHOBOK MynbTU-UHBEPTEP.

BAXXHO: B oboux pexnmax pabota cucteMbl MOXET OTMeYaTb OTCYTCTBUE BOAbI, M3MepPsis NOTpebnsembin
HacocoM TOK M cpaBHMBasi ero ¢ napametpom RC (cm. 6.5.1). Ecnu 3agaetcss makcumanbHas pabodas
yactoTa FS, He no3BonsaoLasn nornoware BeNMYMHy, 6nnskyro K TOKy Npu NOMHOM Harpyske Hacoca, MoryT
BO3HMKaTb MNOXHbIe TPEBOrM OTCYTCTBUS BoAbl BL. B aTnx cny4vasix B ka4ecTBe Mepbl M0 YCTPAHEHUIO MOXHO
caenaTb criegylollee: OTKpPbITb MONb30BaTENbCKME YCTPOMCTBA, MoKa He ByaeT gocTurHyta yactota FS u
NMOCMOTPETb, CKOMIbKO MOrMOLWaeT Hacoc Mpu 3Tol 4vactote (MOXHO nerko yBuaeTb M3 napameTtpa Cl
dasHbI TOK B MeHI0 [lonb3oBaTens), 3atemM criedyeT 3agaTh BENMYMHa TOKa, NMPOYUTAHHYHO B NMapameTpe
RC (MeHo MOHTaXHUK).

6.5.9.1.1 MeToa 6bICTpPOro camoodby4yeHns 4ns caMmoHacTpauBaloLLLIErocs pexnma

Anroputm camooOy4yeHuss aBTOMAaTUYECKM afanTUpPYeTCs K pasfuMYHbIM  yCTaHOBKaM, nony4as
NHOPMALIMIO O TUME YCTaHOBKM.
MO>XHO YyCKOpUTb XapakTepu3aLuio yCTaHOBKU, UCNOMb3ys npoueaypy 6bicTporo obyveHus:

1) BknounTb 060pyaoBaHME UMM €CAIN OHO YXKe BKITIOYEHO, HaXaTb OJHOBPEMEHHO B TeuyeHue 2
cekyH Ha MODE SET + -, yTobbl npoun3oLuen copoc.

2) Tlepeintn B MeHio MoHTaxHWK (MODE SET -) sagaTb cTtpoky Fl Ha 0 (HeT gatymka pacxofa) u
3aTeM, B TOM Xe MeHI0, nepenTtn B nosmumio FT.

3) OTKpbITb YCTPOWCTBO U AaTb Hacocy nopabortathb.

4) OuyeHb MeAneHHO 3akpblTb YCTPOMCTBO, Moka He 6ydeT nomyyYeH MUHUMAanbHBIN pacxon
(monb3oBaTenbCKoe YCTPONCTBO 3aKPbITO) 1 NOcne cTabunuaauumn sanucaTtb 4acToTy.

5) MMopoxpaTb 1-2 MUHYTLI AN NONyYeHMs NoKa3aHUin CTUMYNMPOBAHHOIO pacxoaa; Bbl 3aMeTuTe
3TO MO BLIKIHOYEHUIO ABUraTens.

6) OTKpbITb YCTPONCTBO AMIS MOMYYEHMS YacToThl, HA 2 — 5 U] npeBblWwaloLwen cYNTbIBaEMYHO
paHee 4acToTy, U NogoxaaTb 1-2 MUHYTLI HOBOTO BbIKIHOYEHUS.

BAXKHO: meToa cpabaTtbiBaeT TOMbKO, €CNv Npu MeasieHHOM 3aKpbITUKU, ONMUCAaHHOM B MYHKTE 4) Bbl
cymMeeTe OCTaBWTb 4acTOTy Ha (PUKCMPOBaHHOW BeNUYMHE OO cuMTbiBaHus pacxoga VF. OTa
npouedypa He MOXEeT cuMTaTbCsl [OeNCTBEHHOW, ecnu BO BpeMsl Mocrie 3aKpbiThs 4YacToTa
nepexoaut Ha O [[U]; B 3TOM cryyae HEOGXOAMMO MOBTOPUTL OMEpauMu C MyHKTa 3, UM MOXHO
OCTaBMWTb, YTOObLI MalLMHa cama NpoBerna obyYeHne 3a yKkasaHHOe Bhille BPeMS.

6.5.9.2 Pab6oTa co cneuyucpumnyecknm onpegerneHHbIM A4aTYMKOM pacxoaa

MpuBeneHHaa panee uwHdoOpMauus COOTBETCTBYET Kak OTAEMbHOM [[aTyMKy, TaK M MHOXECTBEHHbIM
JaTyvkam.

Mcnonb3oBaHve patumka pacxofa, MO3BONSET MpoBOAUTbL peanbHOe u3MepeHue pacxoda v aaet
BO3MOXHOCTb paboTaTb B 0COObIX MPUMEHEHUSIX.

BbiOvpasa u3 ogHOro n3 3afgaHHbIX ATYMKOB, MMEIOLLMXCS B HANMyYnm, HeOOXo4MMO 3adaTb aguameTp TpyObl
B Atovimax, Ha cTpanuue FD ons cuntbiBaHUS npaBunbHoro pacxoga (cMm. nap. 6.5.10).

BbiOvpasa onpegeneHHbIi  gaTtynk, aBTOMaTMYecku OTKMyaeTcsa HacTtpovika KF. CoobuweHne 06
OTKIMOYEHHOM NapameTpe NosBMNSETCA B BUAE MKOHbI, M30OpaXxatoLLen 3amMok.
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6.5.9.3 Pab6oTa c ob6wmm gaTymkom pacxopa

MpuBenoeHHaa fanee UWHQOpMaUMA COOTBETCTBYET KaK OTAENbHOMY [aTyMKy, Tak U MHOXECTBEHHbIM
JaTyvkam.

Mcnonb3oBaHMe patyMka pacxofa, Mo3BonseT MpoBOAMTL pearnbHOEe W3MepeHue pacxopja W faet
BO3MOXHOCTb paboTaTb B 0COObIX MPUMEHEHUSIX.

OTa HacTpoWKa No3BOMSET UCMOMNb30BaTb OOLLMIA UMMNYNBCHBIA AaT4YMK pacxoda npy NoMOLLM HAacTPOWKK K-
dakTopa, unmn daktopa npeodpas3oBaHNs UMMYNbCOB B NINTPbI, B 3aBUCUMOCTM OT AaTyuMka u OT TpyObl, Ha
KOTOPOW OH yCTaHaBnMBaeTcs. OTOT pexum paboTbl MOXeT ObiTb MofeseH, korga pacnonarasd O4HUM
OaTyMKoOM M3 3afaHHbIX 3apaHee, Bbl XOTUTE YCTAHOBUTb €ro Ha TpyOy C AnameTpoM, OTCYTCTBYHOLLMM Ha
cTpaHuue FD. k-cbakTop MOXET Takke UCMorb30BaTbCA NPU MOHTaXe 3a[aHHOro AaTyunka, ecnv Bbl XOTUTE
NMPOBECTM TOYHYIO KanubpoBKY AaTyuka pacxoda; OYEeBMAHO, YTO Bbl AOIMKHbI MMETb B PacCropsKeHUM
nameputens pacxoga. Hacrporika k-cpaktopa gomkHa Bectuch Ha ctpaHuue FK (cm. nap. 6.5.11).

BbiOvpasa obwmn gaTtumk, aBTOMaTUYecKku oTkn4vaetcs Hactpoinka FD. CoobuieHne 06 OTKMHYEHHOM
napameTpe NosiBNsIeTCsi B BUAE MKOHLI, N306pakatoLen 3amMok.

6.5.10 FD: HacTpomka amameTpa TpyObl

OnameTp B AtoriMax TpyObl, Ha KOTOPOW yCTaHaBnNMBaeTcsa AaTymk pacxoga. OH MOXET 3agaBaTbCs TOMbKO B
TOM cryyae, ecnv 6bin BbibpaH 3adaHHbIi JaT4uK pacxoa.

B Tom cny4yae, ecnu Fl 66110 3agaHo Ansa pyyHOM HAacTPOWMKM gaTyvka pacxoga uinm 6bina BbibpaHa paboTa
6e3 pacxoga, napameTp FD 6bin 3abnoknpoBaH. CooluieHne o6 OTKNHOYEHHOM MapamMeTpe nepenaertcs
NMOCPEeACTBOM MKOHbI C M300pakeHneM 3amka.

[nanasoH HacTponku konebnetca mexay Y2 " n 24",

TpyObl M bnaHubl, Ha KOTOpble MOHTUPYETCsl AaTyMK pacxoda, MoOryT ObiTb NpU paBHOM AWaMeTpe, U3
pasHbix MaTepuanoB W C pas3HoW BbIpabOTKOW; CeYeHusa npoxoda MOryT, Takum oOpasom, crerka
oTnuyaTbes. [ocKomnbKy B pacyeTax pacxofa y4MTbiBalOTCS CPefHUE 3HAaYeHMs1 KOHBEPCUM Ansi TOro, YTobbl
paboTtaTb co BcemMu Buaamu Tpyb, 3TO MOXET NPMBOAUTL K HEGOMBLLION OWNOKe NMPU CYUTBIBAHMU Pacxofa.
CuunTbiBaeMas BeNMYnMHa MOXET HEMHOMO OTNIMYATBLCS B MPOLIEHTHOM OTHOLLEHWW, HO €ecriv Nonb3oBaTesnb
Hy)XgaeTcsl B ewe 6onee TOYHOM CHMTbIBAHMM, OH MOXET AEWCTBOBaTb Tak: BBECTU B TPYObl YCTPOWCTBO
BbIOOPOYHOIo CUMTBLIBAHWS pacxofa, 3adatb Fl Ha py4YHyl0 HAacTPONKy, n3aMeHuTb k-cpaktop oo Tex nop, noka
nHBepTep He OydeT MMETb Te Xe MOoKa3aHWs, YTO U BblDOPOYHbIE CUMTbIBaHMSA, CM. nap 6.5.11. Te xe
coobpaxeHns 4encTBUTENbHbI B TOM Crnyvae, ecnvu umeetcsa Tpyba ¢ HecTaHOapTHLIM CeYEHMEM; MO3TOMY:
unu Bbl BBoauTe Hanbonee 6rmM3koe ceveHne, NpUHMMasn OLWKOKY, UM NnepexoanTe K HacTporke k-cpaktopa,
n3Bnekas gaHHble 13 Tabnuubl 20.

HeBepHas HacTpoika FD npMBOAMT K NOXHbIM MOKasaHWsIM pacxoga ¢ BO3MOXHbLIMK NpobrnemMamm

| 1 BbIKIMKO4YEHNA.
i

HEeBEpPHaA HaCTpOVIKa anamMmeTpa pr6bl, C KOTOpOVI coegnHAeTCcAa gaTtyMK pacxoaa, npmBogunT K
J10KHbIM MOKa3aHUAM pacxoda 1M aHoMalribHOMY noBeaeHunto CUCTeMbil.

Mpumep: Ecnu gaTumk pacxoga coeamHsieTcst Ha ydacTke Tpyobl DN 100, MMHUMManbHbBIA pacxon, KOTOpbI
aatumk F3.00 cmoxeT cumtbiBaTh, coctaBndet 70,7 n/MuH. Huxe aToro pacxoga vMHBEpTeEp BbIKNHOYaAET
Hacocbl, faxe ecnv nMeeTcs BbICOKUIA pacxod, Hanpumep 50 n/MuH.

6.5.11 FK: HacTtpouka chakTopa npeobpasoBaHmsi UMNynbCbl / NUTPLI

BblpaxkaeT KONMMYeCTBO UMMNYMbLCOB, PearnpyroLLnX Ha NPOXOXAEHWE OAHOro NUTPa XUOKOCTU; ATO sABMNSeTCA
XapaKTEPUCTUKON NCMOSb3yeMOro gaTtyuka u ceveHust Tpyobl, HA KOTOPYH OH MOHTUPYETCS.

Ecnu umeeTcs o6wmii gatymk pacxoga ¢ UMMNynbCHbIM BbIXOA4OM, TO criegyeT 3agaBaTtb FK Ha ocHoBe Toro,
YTO yKa3aHO B PyKOBOACTBE NpOmU3BOaMTENS AaTuumKa.

B Tom cny4yae, ecnu Fl 6bin HACTPOEH Ha KOHKPETHBIV AaT4YvK U3 3aaHHbIX 3apaHee unu obin BblbpaH Ans
paboTbl 6e3 pacxoga, 9TOT napameTp 3abnokmpoBaH. CoobuleHne 06 OTKIYEHHOM napameTpe
nepegaeTcs NOCPEACTBOM UKOHbI C M300parkeHneM 3amka.

IunanasoH HacTponkn wmnameHsetcs ot 0,01 go 320,00 umnynbcoB/nuTp. ITOT napameTp BKIIYaeTCH
HaxaTtnem SET nnn MODE. HanpgeHHble 3HavyeHus1 pacxoda, 3agaBasa gnametp Tpybel FD, moryT crnierka
OTnuYaTbCs OT pearnbHOro U3MEPEHHOro pacxoda, Kak criefcteve cpegHero daktopa npeobpasoBaHus,
ncnonb3yemMoro B pacyeTtax, kak 06bsicHeHo B nap 6.5.10 n KF MoxeT ncnonb3oBaTbCA Takke C 3a4aHHbIMU
JaTtymkamu, Kak gnst paboTbl C HeCTaHA4apTHEIMKM AnaMeTpamu Tpy6, Tak u Ans NpoBeAeHns KannbpoBKu.
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B Tabnuue 20 npusogutcs k-chakTop, UCMONb3yeMbli UHBEPTEPOM B 3aBUCMMOCTU OT AnameTpa Tpybbl B
cnyyae ucnons3oBaHus aatymka F3.00.

Tabnunua cooTBeTCTBUN AnameTpoB U k-cdbaktop ansa garyuka pacxoga F3.00

BHyTpeHHW o
[dnameTp Tpy6hI yTp MuH1ManbHbIN Makc. pacxon
_ anameTtp Tpy6bl DN K-gpakTop
[aronm] [MM] pacxog n/MuH n/mMuvH
1/2 15 225,0 16 85
3/4 20 142,0 238 151
1 25 90,0 4.4 236
11/4 32 60,7 72 386
11/2 40 42,5 11,3 603
2 50 24.4 17.7 942
2172 65 15,8 29,8 1592
3 80 11,0 452 2412
31/2 90 8.0 57,2 3052
4 100 6.1 70,7 3768
5 125 4,0 110.4 5888
6 150 2,60 159,0 8478
8 200 1.45 2826 15072
10 250 0.89 4416 23550
12 300 0.60 635.9 33912
14 350 0.43 865,5 46158
16 400 0.32 1130.4 60288
18 450 0.25 14307 76302
20 500 0.20 1766.3 94200
24 600 0.14 2543.4 135648

Tabnuya 20: OQnameTpbl Tpy6, KoadhduumneHT npeobpasoBaHus FK, MMHMManbHbIA 1 MakCUMasbHbIN
AOMyCTUMbIN pacxos

BHUMAHUE: ecezada crieQyem KOHCY/IbmMuUp0o8ambCs C fpuMeYaHUsIMU rnpouseodumernisi u rnpoeepsime
COBMECMUMOCMb 3/1IEKMPUYECKUX Mapamempos dam4yuka pacxoda ¢ napamempamu uHeepmepa, a makxe
mo4Hoe coomeemcmeue coeOuHeHuUl. HeeepHasi Hacmpolika npueodum K HenpagusibHOMY CHUMbIBAHUIO
rnokasamerneu pacxoda ¢ 803MOXHbIMU pobrieMamu HexxernamesibHO20 8bIKIIYEHUS Unu HernpepbI8HOU
pabomsi, 6e3 omkro4YeHudl.

6.5.12 FZ: HacTpoWka 4acToTbl HyNsl pacxoaa

BbipaxaeT 4acToTy, HXe KOTOPOW Pacxof B CUCTEME CHATAETCS HYNEBbIM.

MoxeT 6bITb 3ag4aHa TONbKO B criyvae, ecnu Fl 6bin HacTpoeH Ha paboTy 6e3 gaTumka pacxoga. Ecnm Fl
ObIsT HACTPOEH Ha paboTy ¢ AaTyMKOM pacxoda, napameTp FZ 6rokupyetcsa. CoobeHne 06 OTKIHUYEHHOM
napameTpe coobLlaeTcs CMMBOIIOM «3aMOK>.

Ecnu 3apgaetca FZ = 0 'y, nHBepTep MCNonb3yeT camoHaCTPanBaLLMNCS pexnm paboTbl, ecnm xe
3apaetca FZ # 0 'y, nHBepTep MCnonb3yeT pexum paboTbl C MUHMMAaNbHOW YacTtoTon (cM. nap. 6.5.9.1).

6.5.13 FT: HacTpoWka nopora BbIKNO4YeHUs

3apgaeT MuHMManbHbBIM Mopor pacxoda. VHBepTep BbikMOYaeT 3MekTpoHacoc, Koraa AaTyvk onpeaenseT
MOTOK HUXXE 3TOr0 3HAYEHMS, €CNN €CTb AaBIEHNE.

OTOT napameTp Mcnonb3yeTcst Kak npy pabote 6e3 gatymka pacxoga, Tak U ¢ JaTYMKOM pacxoda, Ho ABa
3TV NapameTpa OTnM4YaKTCca ApYr OT Apyra, NO3ToMy, AaXe U3MeHsAs HacTponky Fl, BenuumHa FT octaeTtcs
BCerga COOTBETCTBYIOLLEN TUMy paboTkl, HE Nepe3annckiBas ykasaHHble 3HadyeHus. Mpu paboTte ¢ gaTtynkom
pacxoga, napameTp FT BblpaXeH B eguHNLax M3MepeHus (MMTpax/MUHYTy Mnv rannoHax/MuHyTy), a ecnm
370 paboTa 6e3 gaTymka pacxoga, To napameTp HOCUT 6e3pasMepHbI XxapakTep.

Ha ctpaHuue, noMuMo BennuuHbl pacxofda BbikntoveHus FT, KOTOPYH HY)XHO 3agaTtb, Ans obneryeHus
MCMOJ1Ib30BaHNA YKa3blBaeTCA TaKXe I/I3MepeHHbII7I pacxod. OH nodaeBndeTcA B BblAeneHHOM KBaaparte noa
HasBaHvem napameTpa FT u obosHaveH OykBammn "fl'. B cnyvyae paboTol 6e3 paTumk pacxopa,
MUHMManbHbIN pacxoq "fl', noka3biBaembl B KBagpaTte, He AOCTYNeH HeEMeOsIeEHHO, Ha ero pacyeT MOXeT
noTpeboBaTbCA HECKONBKO MUHYT paboThl.

BHMUMAHWE: 3apaB BenuuuHy FT Ha CAWWKOM BbICOKOE 3HaYeHue, MOXET MPOU3ONTU CcriydyanHoe
BbIKIIOYEHME, TakKe W CMAMILIKOM HU3Kas BenuuuMHa MOXeT MpUBECTM K HenpepbiBHOW paboTe 6es
OTKIMIOYEHUN.
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6.5.14 SO: PakTOop paboThbl 6e3 Boabl

3apaeT MMHMManbHbIN nopor chaktopa paboTel 6€3 BoAbl, HUXKE KOTOPOro onpeaenseTca OTCYyTCTBUE BOAbI.
daktop paboTbl 6e3 Bogabl — 3TO 6Ge3pas3mepHbIi NapameTp, MofyyYaembli U3 COYEeTaHUs Mexay
MOrnoLEeHHbIM TOKOM M (PaKTOPOM MOLLHOCTU Hacoca. bnarogapsa gaHHOMY napameTpy MOXHO MpaBuIlbHO
onpeaenuTb, Korga y Hacoca B paboyem korece MMeeTcst BO34yX MM Korga noTOK BCAcbiBaHWS MPepBaH.
OTOT NMapameTp MCnonb3yeTcs BO BCEX YCTAaHOBKAaX C MyNbTU-UHBEPTEPOM W BO BCEX YyCTaHoBkax 6e3
Jatumka pacxoga. Ecm pabota Begetcss TONMbKO C OAHMM MHBEPTEPOM W AaTtyumkoM pacxoga, SO
3a010KMpPOBaHO M HE aKTMBHO.

[na obneryeHnsa HacTpoek BHYTPU CTpaHuubl (MOMMMO 3HAYEHUSI MUHUMAanbHOro daktopa paboTbl 6e3
BoAbl SO, KOTOPLIN HY>KHO 3aAaTb), NpuBoANTCH (hakTop paboTbl 6e3 BoAbl, UBMEPEHHbLIV B 3TO MIHOBEHME.
M3mepeHHOe 3HauyeHue MOosIBNSIeTCA B BblAeNIEHHOM OKHe Nof HasBaHueM napameTpa SO u umeer
o6o3HaveHue "SOm".

B koH(mrypauum mynbtu-uHseptepa, SO — 310 pacnpocTpaHsieMblin cpean pasHblX MHBEPTEPOB napameTp,
HO He YyBCTBUTESbHbIA NapameTp, TO eCTb OH He 0bs3aTenbHO AOMmKeH ObiTb paBeH Ha BCeX MHBepTepax.
Koroa onpepensietcs msameHeHne SO, nocbinaeTcsi 3anpoc, XOTUTE N Bbl MM HET PacnpOCTPaHWUTb
3Ha4yeHne Ha BCe MMEKLLMECS NHBEPTEPSI.

6.5.15 MP: MuHumanbHoe gaBrieHue OTKMI4YeHUs1 U3-3a OTCYTCTBUSA BoAbl

3apaviTe MMHUManbHOE AaBrneHne BbIKMIYEeHNS 13-3a OTCYTCTBMA BoAbl. Ecnv gaBneHve yctaHoBKu gonaet
00 AasnexHua Hwxe MP, curHanuanpyeTcsa oTCyTCTBUE BOAbI.

OTOT napameTp UCMONb3yeTCsi BO BCEX YCTaHOBKAaxX, He 00opyAoBaHHbIX AaTyMkoM pacxofda. Ecnun pabota
naeT ¢ gaTymkom pacxoga, MP 6nokupoBaH 1 He BKIOYEH.

3Ha4veHue no ymonydaHuto MP pasHo 0,0 6ap 1 MoxeT 3agaBaTbCs 40 BenuynHbl 5,0 6ap.

Ecnn MP=0 (3HauyeHne no ymonyaHuto),onpegenerHve pabotol 6€3 BOAblI NOPYYEHO AaTyMKy pacxopa umu
dakTtopy paboTbl 6e3 Bogpl SO; ecnu MP oTtnunuyaetca ot 0, OTCyTCTBME BOAbl OOHapyXvBaeTcs, ecnu
BO3HMKaeT AasrneHue meHee MP.

Ons Toro yto6bl Gbina onpeaeneHa TpeBora OTCYTCTBUSA BOAbI, AaBMeHMe AOMKHO OnyCcTUTbCA Huke MP B
TeyeHue BpemeHn TB, cm. nap. 6.6.1.

B koHurypaummn ¢ myneTumHeeptepoM, MP npegcrtasnseT cobow YyBCTBUTENMbHLIV NapameTp, TO eCTb OH
AorkeH 6blTb BCceraa OAMHaAKOBbIM Ha BCEW Lienoyke CoobLLaoLLmnXcs MHBEPTEPOB U KOrAa OH U3MeHSeTCs,
3TO M3MEHEeHWe aBTOMaTMYECKN PacrnpoCTPaHAETCs Ha BCe NHBEPTEPHI.

6.6 MeHro TexHUYeckass NOMOLLb

B rmaBHOM MeHI0 cneflyeT OAHOBPEMEHHO HaxaTb U AepxaTb HaxaTbiMu KHonku “MODE” n “SET” n “+* go
nosiBneHust Hagnucu “TB” Ha gucnnee (MMM UCNONb30BaTb MEHI0 BblOOpa, HaXaB Ha + UK -). ATO MEHIO
Nno3BorsieT MNokasbiBaTb U U3MEHATb pasnuuHble napameTpbl KoHgurypauum: kHonka MODE nossonser
nepeaBuraTbCA No CTpaHMLaM MEHHI0, KHOMKK + U - NO3BOMSAT COOTBETCTBEHHO YBENMYMBaTL U YMEHbLIATb
BeNMUYMHy napameTtpa. [ns BbIxo4a M3 TEKyLlero MeH M BO3BpaTa K rMaBHOMY MEHIO HYXHO HaxaTtb Ha
SET.

6.6.1 TB: Bpemsi 6r1OKMPOBKU NpU OTCYTCTBUU BOAbI

YcTaHoBKa BpemeHun ONOKMPOBKM MNpU OTCYTCTBUM BOAblI NO3BONSAEeT BbibMpaTb Bpems (B CekyHOax),
HeobXoaMMOoe MHBepTepy AN CUrHanM3aumm OTCyTCTBUS BOAbI B 3NIEKTpOHacoce.

N3meHeHve gaHHOro mapameTpa MoXeT ObiTb NOMesHbIM, Korga W3BecTHa 3afepXkka Mexgy MOMEHTOM
BKITIOMEHUS 3NEeKTpoOHacoca U MOMEHTOM pearnbHOW nofadu Bodbl. B kayecTBe npyvmepa MOXHO MPUBECTU
cMcTeMy, B KOTOPOW BcacbiBatowwasa Tpyba Hacoca oveHb ANMHHAas M nMmeeT Hebornbllylo yTeuky. B atom
crnyyae, MOXeT CryunTbCs, YTO MHOrAa ata Tpyba octaeTcsa 6e3 BoAbl, XOTA BOAbI B UCTOYHMKE JOCTaTOYHO
N anekTpoHacoc 3aTpadvBaeT onpeaeneHHoe BpeMs N5 3anofiHeHUs, NoAayy BoAbl U CO34aHNsA AaBreHus
B cMCTeMe.

6.6.2 T1: Bpems BbIKNIO4Y€HUSA NOCIe CMrHana HU3Koro aaBrieHus

3agaeT BpeMs BbIKMIOYEHUS UHBEPTEPa, HaYMHaAs C MOMEHTa MOMyYeHUs CUrHamna HUM3KOro gaBneHus (Cm.
HacTpovika oBHapyxeHus Hu3Koro AasneHus nap 6.6.13.5). CurHan HU3KOro AaBneHus MOXeT ObiTb
nonyyYyeH Ha Kaxgbli u3 ABYX 4 BXOOOB, NMpU COOTBETCTBYHOLWEN KoHdurypauum Bxoga (cM. Hactpowika
BCnomoraTtenbHbIX unudpoBbix Bxoaos IN1, IN2, IN3, IN4 nap 6.6.13).

T1 moxeT 3afaBatbca Mmexay 0 n 12 ¢. 3aBoackasi HacTponka paBHa 2 C.
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6.6.3 T2: Ono3gaHue BbIKNOYEHUNA

3agaet onosgaHWe, C KOTOPbIM [JOIDKEH BbIKNIOYUTLCA WMHBEPTEP C MOMEHTa [OOCTUXKEHUS YCroBWUiA
BbIKIMIOYEHNA: HarHeTaHNe OaBrieHUsl YCTaHOBKU U pacxon HUXe MUHMMaIIbHOro pacxona.
T2 moxeT 3agaBatbca Mexay 5 n 120 c. 3aBoackas HacTponka pasHa 10 c.

6.6.4 GP: ponopunoHanbHbIN KO3 dULIMEeHT ycuneHums

MponopumnoHanbHbin  KOIMUUMEHT OObIMHO [OIDKEH YBENUUMBATLCA ANsi CUCTEM, XapaKTepuayembin
3MacTMYHOCTBIO (TPYObl caenaHbl M3 MNBX u Wnpokme) n yMeHbLUaTbCa OIS XKEeCTKUX YCTaHOBOK (Tpybbl 13
Xernesa v y3kve). [ins nogaepkaHus OaBrfieHUs B CUCTEME MOCTOSHHBIM MHBEPTEP BbIMOMHSAET KOHTPOIb
Tvna "PI" norpeLwHocTM N3MepPEHHOro AaBneHus. Icxoas n3 gaHHOW NOrpeLlHoOCT! UHBEPTEP pacCcymThiBaeT
HeobXOAMMYK0 MOLLHOCTb [ANif  3nekTpoHacoca. Pexum [aHHOro KOHTPOMs 3aBUCUT OT  3HAYEHUN
napameTpoB GP u Gl. na nogcTtponku noa paboTy pasnuyHbIX TUNOB MMAPaBANYECKUX CUCTEM, B KOTOPbIX
MoXeT paboTaTb ycTaHOBKa, MHBepTep MO3BOMsieT BblOMpaTb NapameTpbl, OTMMYHbIE OT 3aJaHHbIX Ha
3aBofe-usrotosutene napameTtpoB. Moyt AnNs Bcex TUMNOB ruApaBfIMYECKUX CUCTEM 3HaYEHUs
napametpoB "GP" un "GI" 3aBoga-u3rotoBuTens SsIBAAKTCA ONTMMalibHbIMUA. Ecnn xe BO3HMKaOT
Npo6remMbl C perynmpoBKOW, MOXXHO MOACTPOUTb CUCTEMY C MOMOLLbIO AAHHbIX NapamMeTpoB.

6.6.5 Gl: UHTerpanbHbin KO3thdULIMEHT yCUeHust

Mpn Hannuum 6GonbliMX nepenagoB AaBfeHMs MpU Pe3KoM YBENWYEHMM pacxoga Wnn MearneHHOM
pearMpoBaHUN CUCTEMbI MOXHO MPOBECTM KOMMEHCALMK yBenuveHmem 3HadeHusa "Gl", a "konebaHus"
AaBrnennst (HesHauyuTenbHble U OYeHb ObICTpble KonebaHus AaBneHWs BOKPYT KOHTPOSIbHOIO 3HAaYeHUs)
MOTYT ObITb YCTPaHEHbI C MOMOLLbIO YMEHbLUEHUST 3HaveHus "Gl".

HaxoguTCA [aneko OT 3JJ1eKTpoHacoca. B atom cny4vyae, MOXeT MMEeTb MeCTO rmapasinyeckas

ﬁl TuUNNYHBIN NpUMEpP CUCTEMbI, rAe 3TO MOXET MPOM3ONTU - 3TO CUCTEMA, B KOTOPOW WHBEPTEpP
3MacTUYHOCTb, KOTOpas BNUseT Ha KoHTponb "PI" 1, criegoBatensHO, Ha perynnpoBKy OaBreHUs.

BAXHO: [na nonyyeHus xopoller perynmpoBKM AaBrneHusl, 0OblYHO, HEOOXOAMMO perynmpoBatb
Kak 3Ha4veHue GP, Tak u 3Ha4eHue Gl.

6.6.6 ES: MakcumanbHag YacTtoTa BpaleHus

3agaeTt makcMmanbHy YacTOTy BpalLleHMst Hacoca.

3af4aeT MakCcMMarbHbI Npeaen ynucrna o0opoToB N MOXeT 3agaBaTbes, kak FN n FN - 20%.

FS nossonseTt nobble ycnoBus Angd perynMpoBaHns, NO3TOMY 3MEKTPOHACOC HUKOrA4a He NUoTupyeTcsa Ha
YyacToTe, NpeBbillatoLLent 3agaHHyHo.

FS moxeT GbITb aBTOMATUYECKU U3MEHEH, Kak crieacTeBne nsmeHeHms FN, korga ykasaHHOE COOTHOLUEHME
He SBNsieTCst NPOBEPEHHbIM (HanpuMep, ecnn ata BenuunHa FS okasbiBaeTcs meHble FN - 20%, FS 6ygeT
n3meHeH Ha FN - 20%).

6.6.7 FL: MuHumanbHasi YacToTa BpalleHus

FL 3agaeTcsa Ha MUHMMarbHYO YacToTy, NpW KOTOpon paboTaeT Hacoc. MMHUManeHast BenuynHa, KoTopyto
OH MOXeT npuHMmaThb — 310 0 ['u], MakcumanbHas BenuumnHa paeHa 80% ot FN; Hanpumep, ecnn FN = 50
[Tu], FL moxeT perynupoBatbcst mexay 0 n 40[u].

FL moxeT GbITb aBTOMaTMYECKN M3MEHEH, KaK CreacTBue naMmeHeHms FN, korga ykasaHHOe COOTHOLLEHWE
He ABNseTCsA NPOBEPEHHbIM (HanpuMep, ecnu ata BenuunHa FS okasbiBaeTcd bonbLue, yem 80% ot
3apgaHHon FN, FL nameHsetcsa Ha 80% ot FN).

(\

3a,1:|,a|7|Te MUWHUMalbHYH 4aCTOTy COrmacHo C Tpe6OBaHVI$'-|MI/I npon3BognTeNAa Hacoca.
|~

LD,

l/IHBepTep He NUIoTUpyeT HacoC Ha 4YacToTe, HXe FL, 370 o3Ha4aeT, 4TO eCcrnim HacocC Ha 4acTtoTe
FL reHepupyet gaslieHue CBbille YCTaBKK, B YCTAHOBKE o6pa3yeTc;1 CITMLLKOM BbICOKOE faBJieHune

(\
L

LD,
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6.6.8 HacTpoWka Konu4yecTBa MHBEPTEPOB U 3anacHbLIX UHBEPTEpPOB

6.6.8.1 NA: AKTUBHbIE UHBEpPTEPLI

3agaeT MakcMMarbHoe KONMYeCcTBO MHBEPTEPOB, YHacTBYOLWMX B NepekaymBaHmu.

MoxeT npuvHumaTb 3HayYeHus mexay 1 u ymucnom mmerowmxcs nHeeptepoB (Makc. 8). Ero senunuuHa no
ymon4danuio ans NA paBHa N, TO eCTb YMCNO MHBEPTEPOB, UMEIOLLIMXCA B LIeNOYKe; 3TO O3HaYaeT, 4YTo, ecnu
BBOAAT wunu ybupaioT uHBepTep M3 uenoykn, NA npuHMMaeT No-npexHemy BenuuYuHy, PaBHYK 4YKCHy
NMEILLMXCA MHBEPTEpPOB, onpeaenseMomMy aBToMaTudecku. 3agaBas ApYrylo BenuuuHa, OTNuMYHyo oT N,
Bbl OMKCMpyeTe B 3a4aHHOM 4WCMe MakCumarnbHOe 4YWUCIO WHBEPTEpPOB, KOTOPbIE CMOryT MpUHUMMAaTb
yyactve B nepekaynmsaHun. ATOT napamMeTp HY>XeH B TOM Criydae, ecnm NMeeTcst OrpaHnyeHne no Hacocam,
KOTOPbIE MOXHO UINW XenawT AepXaTb BKIMOYEHHbIMU, a Takke B TOM Crydae, ecnm Bbl XOTUTE COXPaHUTb
OOWH UNWN HECKOSbKO MHBEPTEPOB, B kayecTBe pesepBHbIX (cM. IC: KoHdurypaumsa pesepsa nap 6.6.8.3 u
npvBedeHHble danee npumepsl). Ha Ton Xe camoin cTpaHuue MeHI0 MOXHO BuaeTb (6e3 BO3MOXHOCTM
N3MEHEHNs) Takke Apyrve ABa napameTpa CUCTEMbI, CBA3aHHbIE C 3TUM MapameTpoM, To ecTb ¢ N, uucrno
UMEILLNXCA WHBEPTEPOB, aBTOMaTUYECKM cuUTbiBaeMbIX cuctemon, M NC, MakcumanbHoe 4Yucno
OOHOBpPEeMeHHO paboTaloLLnX MHBEPTEPOB.

6.6.8.2 NC: OgHoBpeMeHHO paboTaloline UHBepTepbI

3apaeT makcumarnbHOe Yncno paboTalLmMx MHBEPTEPOB, KOTOPbIE MOryT paboTaTb OAHOBPEMEHHO.

MoxeT npuHumaTtb 3HaveHus mexay 1 u NA. o ymonyanuio NC npuHumaeT BennumHy NA, 3TO 3HaQUUT, 4TO
kak 6bl HU poc NA, NC 6yget npuHumartb BenuunHy NA. 3agaB gpyryto BenMUunHy, otnmnyatoLyrocst ot NA
Bbl ocBoboxaaetecb OoT NA u Bbl (bukcMpyeTe B 3a4aHHOM YWCME MakCUMarnbHOE YWUCNO WMHBEPTEPOB,
KOTOpble CMOryT NpuHMMaTh ydyactue B paboTe ogHOBPEMeHHO. JTOT napaMeTp HY>KEH B TOM crny4vae, ecrnu
UMEeeTCs OrpaHUYeHne no HacocaM, KOTOPble MOXHO WX XenawT AepxaTb BKIYEHHbIMM, (cm. IC:
KoHdhmrypauumsa pesepsa nap 6.6.8.3 n npuBegeHHble fanee npumepsl)).

Ha Tom xe camol cTpaHuue MeHl MOXHO BuaeTb (6e3 BO3MOXHOCTM M3MEHEHWs) Takke Opyrve ABa
napameTpa CUCTEMbl, CBA3aHHble C 3TUM MapaMeTpoM, TO ecTb C N, YMCNO UMENLINXCA WMHBEPTEPOB,
aBTOMaTUYECKN CUUTBIBAEMbBIX cucTeMoin, U NA, YNCNO aKTUBHbLIX MHBEPTEPOB.

6.6.8.3 IC: KoHdmrypauus pesepBHbIX UHBEPTEPOB

KoHdumrypupyeT mHBepTep B KayecTBe aBTOMaTW4eckoro wnu pesepBHoro. Ecnu 3apaetcs Ha aBT. (Mo
YMOMYaHuio), TO MHBEPTEP NPUHMMAET yyacTue B HOpMaribHOM MepeKayvBaHum, ecrnv OH KOHUrypupyeTtcs
Kak pesepBHbI, eMy MpucBavBaeTCd MWUHMMAarnbHbIN NPUOPUTET MyCKa, TO eCTb MHBEpPTEep, HACTPOEHHbIN
Takum obpasom, Bcerga GyaeTt BknovaTbCcs nocnegHuM. Ecnun 3agaetca 6onee HW3KOE YMCNO aKTUBHbIX
WHBEPTEPOB, HA OAHO MEHbLUEe, YEeM YUCMO UMEILMXCH WHBEPTEPOB, U OOUH 3NeMeHT 3aJaeTcs, Kak
3anacHomn, TO, NpU OTCYTCTBMU KaKuUX-IMBO HEUCNpaBHOCTEN, pe3epBHbI UHBEPTEP He OydeT MpuHMMaThb
yyacTue B HOpMarbHOM MnepekaynmBaHuu, a ecnn OAMH U3 MHBEPTEPOB, YYaCTBYHOLMX B NepekavnsaHuu,
CTaHeT HeucnpaBeH (MOXeT ObITb OTCYTCTBME NUTaHUs, cpabaTbiBaHWe 3alwmThl U T. [1.), HaumMHaeT paboTaTb
pe3epBHbI MHBepTep. CoCTosiHME KOHMurypauum pes3epBMpOBaHUS BUOHO cregylowum obpas3oM: Ha
CTpaHuue SM, BepxHAS 4acTb MKOHbI M30OpaxkeHa LBETHOW; Ha cTpaHuuax AD u Ha rmaBHOW CTpaHuue,
nKkoHa coobLueHns, nsobpaxarowas agpec uHBepTepa MOSABNSETCS B BMAE HOMepa Ha LBETHOM rfore.
NHBepTepoB, KOHMUIypupyembix B KayecTBe pe3epBHblX, MOXeT OblTb HECKONbKO B OAHOW cucTeme
nepekaunBaHus. MHBepTepbl, KOHUIypupyemble B KayeCcTBe pe3epBHblX, AaXe eCnu He y4yacTBYKT B
HOpMarnbHOM MepekaynBaHuK, NOAAEPXKMBAOTCA B pabovem COCTOSHUWM NOCpPeAcTBOM anroputMa npoTus
3acTos. AnropuTM NPOTUB 3aCTONA Kaxkaple 23 Yaca MeHsieT NpMopuTeT 3anycka 1 AaeT KaxaoMmy uHesepTepy
npopaboTaTe MUHVMYM OZHY MWHYTY HEMpPepPbIBHO, C NoAaYven pacxona . OTOT anropuTM HanpasreH Ha To,
4YTOObI U3bexaTb NOpYM BOAblI BHYTPM paboyero koneca v nogaepxumBaTtb YacTu B ABWKEHWUMW; OH MOne3eH
ONS BCEX MHBEPTEPOB M B YAaCTHOCTU AN KaXA0ro nHBepTepa, KOHMUypMpyeMoro Kak pe3epBHbIi, KOTopble
He paboTaloT B HOpMarbHbIX YCIOBUSAX.

6.6.8.3.1 [lpumep

Mpumep 1:
HacocHasi cmaHyus eknodaem 2 uHeepmepa (N=2 onpedernssiemcsi agmomMamuyecku), U3 Komopbix 1 3adaH

kak akmugHbili (NA=1), oOuH odHospemeHHbIl (NC=1 unu NC=NA, nockonbky NA=1 ) u oOuH KakK
pesepeHbIl (IC=pe3eps Ha 00HOM U3 d8yX UHBEPMEPOS).

lMonyyaemcs cnedyrowuli pe3ynbmam: UH8epmep, He KOHguaypupyembili KaK pe3epeHbll, HayHem
pabomamb 00uH (Oaxe ecru He crocobeH ebidepxxugamb 2udpas/uUYECKyI0 Hazpy3Ky U [oslydaemoe
OaenieHUe CrUWKOM HU3Koe). B amom crnyyae eo3Hukaem HeucripasHocmb, U ecmyraem & pabomy
pe3epeHbIl UHBEPMEDP.
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MNpumep 2:

HacocHasi cmaHuyusa ekmodaem 2 uHeepmepa (N=2 onpedesisemcss asmomMamu4yecku), U3 KOmopbix ece
uHeepmepbl 3adaHbl KaKk akmueHble U 00Ho8pemeHHble, (3asodckue Hacmpolku NA=N u NC=NA) u o0uH
Kak pe3sepsHbili (IC=pe3eps Ha 0OHOM U3 d8yx UHEEpPMEPOS).

lMonyyaemcsi cnedyrowul pe3ynbmam: Ha4YuHaem pabomamb rnepsbiM 6ce2da UHBepmep, He
KOHbueypupyembIl KaK pe3epeHbil, ecnu rnosydyaemoe OasrfieHue CrUWKOM HU3Koe, mo HaqyuHaem
pabomamb u 8mopol uH8epmep, KOHghuaypupyembIl Kak pe3epsHbil. Takum obpa3om, cmpemsamcs ecezda
COXpaHsimb 0m UCIMO/Ib308aHUSI 0OUH KOHKPEMHbIU uHeepmep (KOHghuaypupyembil Kak pe3epeHbili), HO OH
Moxxem rnpudmu Ha rnoMouwib, koeda sudpassiudeckasi Hagpyska eospacmaem.

Mpumep 3:
HacocHasi cmaHyus ekntodaem 6 uHeepmepos (N=6 onpedenssiemcss asmomamu4ecKku), U3 KOmopbix 4

uHeepmepa 3alaHbl kak akmugHble (NA=4), 3 kak odHospemeHHbie (NC=3) u 2 kak pesepesHbie (IC=pe3eps
Ha dsyx uHeepmepax). [llonyuyaemcsa cnedyrowuli pesynbmam:. MakcuMym 3 uUHeepmepa HaquHarom
pabomampb o00HospeMeHHO. Paboma 3, pabomarouwjux o0HO8pPEMEHHO, rpoucxodum no o4yepedu, cpedu 4
UHeepmepos, Ymobs! cobrirodame MakcumarbHoe paboyee spems kaxdozo ET. B mom criyyae, eciiu 0OUH
U3 aKmueHbIX UHBEPMEPO8 HEUCNPAaseH, Pe3eps8HbIU UHBEPMEP He HadyuHaem pabomamb, mak Kak HU 00UH
uHeepmep 3a pa3 (NC=3) He moxem Hadamb pabomamb U MPU aKmMUeHbIX UHeepmepa npodomKaom
npucymcmeosams. nepebili  pesepsHbll UHeepmep cpabambieaem, Kak mMOMbKO Opyz2ol U3 mpex
ocmaeswiuxcsi He nepetidem 6 cocmosiHue HeucrpasHocmu. Bmopol pe3epeHbili uHeepmep HaduHaem
pabomamb, KozlGa Opyeol u3 mpex ocmaswuxcsi (8k/oyasi pe3epeHbIl) nepelidem 8 COCmosiHUe
HeucripagHocmu.

6.6.9 ET: Bpemss obmeHa

3apgaeT MakcumarnbHOe BpeMsi HenpepbiBHOW paboTbl Ans MHBepTepa BHYTPWM OOHOW rpynmnbl. MMeeT
3Ha4YeHWe TOMbKO AN rPpynn nepekaynBaHus ¢ CoOeAUHEeHHbIMKU Mexay cobon nHBepTepamu (cBa3b). Bpems
MoXeT 3agaBaTbes Mexay 10 ¢ n 9 yacamu, unu Ha 0; 3aBoACKME HAaCTPOWKM COCTaBNSAIOT 2 Yyaca.
Korga Bpemsi ET ogHOro uHBEpTEpa WCTeKaeT, M3MeHsieTCA MOopsdoK 3anycka CUCTeMbl, Tak, 4ToObl
MHBEPTEP C UCTEKLINUM BpeMeHeM npuobpen HaMMeHbLUUA npuopuTeT. OTa cTpaTerns no3BonseT MeHbLue
ncnone3oBatb WHBEpTEp, paboTaBWMN paHee, W BbIPOBHATL paboyee Bpems Mexay pasHbiM
obopyaosaHvem, coctasnsaowmM rpynny. Ecnn, HecmoTps Ha 310 uHBepTep, 6bin 3agaH Ha nocnegHee
MEeCTO B MOPSAKE 3anycka, a rmapasnuyeckas Harpyska B nobom crnyyae HyxaaeTcs B paboTe yka3aHHOro
nHBEpTEpa, 9TOT WHBEpTep HadHeT pabortaTb, AnNs Toro, 4Tobbl obecneunTb HarHeTaHve OdaBneHus B
yCTaHoBKe.
Mopsgok nycka 3agaeTcs B ABYX YCNOBUSAX, HA OCHOBE BpeMeHn ET:
1) O6mMeH BO BpeMs nepekaumMBaHus: Korga Hacoc MNOCTOSIHHO BKIOYEH A0 NpeBbilleHus abCcomntoTHOro
MaKcMMarbHOro BpeMeHu nepekaynsaHms.
2) OO6MeH BO BpeMs oXuaaHud: KOrga Hacoc HaxXOAMTCHA B COCTOSIHUM OXMAaHUs, HO Bblno npeBbileHo
50% ot BpemeHu ET.

Ecnm ET 3apgaetca paeHbiM 0, npu nayse npoucxoauT oOMeH. Bcsikuii pas, korga Hacoc ysna
OCTaHaBnMBaeTcs, Npy crieaytowem nycke 6yaeT BKIOYaTbCs APYrov Hacoc.

Ecnn napameTtp ET (makcumanbHoe Bpemsa paboTbl), 3adaH Ha 0, mponcxoant oGMeH Npu Kaxgaom
HOBOM 3arycke, HE3aBMCUMO OT pearibHOro BpemeHu paboTbl Hacoca.

6.6.10 CF: Hecywas yactoTa

3afaeT Hecyllylo 4acToTy MoOAynsiuuM WHBepTepa. JTa 3adaHHas Ha 3aBofe BenuuuHa sBrsieTcs
NnpaBubHOM BENUYNHONM AN GOMNbLUMHCTBA ClyYyaes, MO3TOMY Mbl HE peKOMeHOYeM [enaTbh U3MeHeHus, 3a
UCKITIOYEHMEM CITyYaeB, Koraa Bbl 04€Hb XOPOLLO 3HAaKOMbI C MPOBOANMbIMY BaMV U3MEHEHUSIMU.

6.6.11 AC: YcKkopeHue

3agaeT cKOpOCTb M3MEHEHMS, C KOTOPOW MHBEpPTEP yBenuyunBaeT vacTtoTy. VimeeT Gonbluee 3HayeHne kak
Ha aTane nycka, Tak U BO Bpems perynupoBaHus. OnTumanbHOW, 0bblYHO, ABMSETCHA 3apaHee 3afjaHHas
BEMMYMHA, HO eCNN CYLLECTBYIOT NpobnemMbl ¢ 3anyckoM nnv owmnbkn HP, To ee MOXHO N3MEHHATb B CTOPOHY
yMeHbLUeHNsa. BcsakuiA pa3 npu U3MEHeHWM [AaHHOro napameTpa cregyetr NpoBepuTb, YTO cuUcTeMa
npooskaeT NpaBuibHO perynupoBaTbea. B cnyyae npobnem konebaHui crnegyet cHU3uTb ysenudeHue Gl
n GP, cm. naparpadbl i 6.6.4 1 6.6.5. NoHu3eTe AC 1 nHBepTep cTaHeT 6onee MeaneHHbIM.
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6.6.12 AE: AkTnBaums oyHKLMN NPOTUB OJIOKUPOBKU

OTa (*)yHKLI,I/I‘il no3sonsieT u3bexaTb MeXxaHUYeCKUxX 6J'IOKVIpOBOK B Cny4ae AnnTeribHbIX NpPOCTOEB; OHa
nepnoanyeckun BKr4aeT BpalleHne Hacoca.

Korga ata (*)yHKLJ,I/IFI BKJTHOYEHA, HAacoC Kaxable 23 Yaca BbIMONMHAET LMK p836ﬂOKI/IPOBKVI OnuTenbHOCTbIO 1
MWH.

6.6.13 HacTtpowuka BcnomorartenbHbIX umdpoBbix Bxogos IN1, IN2, IN3, IN4

B aTtom naparpade nokasaHbl (yHKLMM U BO3MOXHbIE KOHUIypaumm BXo40B Npy NOMOLLM napameTpos 11,
12,13, 14.

[nsa anekTpnyecknx coeamHeHun cM. nap. 2.2.4.2.

Bxogbl Bce 0MHaKOBbIE U C KaXXAbIM M3 HUX MOXHO accoumupoBaTb Bce yHKUmK. [pu noMmoLm napameTpa
IN1..IN4 HyxHas pyHKUMS accoLMnpyeTest C i-HHbIM BXOAOM.

Kaxxgas accoumupyemasi ¢ Bxogamm yHKLMS JONOMHUTENBHO 06bsICHAETCS farnee, B 3TOM naparpadge.
Tabnuua 22 0606LaeT pasnuyHble OYHKLUM U KOHUIypauuu.

3aBogckue koHgUrypauum npeacrasneHbl B Tabnuue 21.

3aBopckme KoHcurypaumm umdpoBbIX
BxogoB IN1, IN2, IN3, IN4
Bxop BenuunHa
1 1 (nonnasok NO)
2 3 (P scriom. NO)
3 5 (ekniouenne NO)
4 10 (Huskoe nasneHue NO)

Tabnwuua 21: 3aBoackas KOHUIypaLms BXO4OB

CBopHas Tabnuua BO3MOXHbIX KOHUrypaumn umhpoBbiX BXO4OB
IN1, IN2, IN3, IN4 u nx paboTbl
Benuy _ Busyanusauus aKTI/IBHOVI‘/'I
UHa ®PyHKLMSA, accouumpyemas ¢ o6LKMM BXOAOM i ¢yHKLUMH, accouunpyemomn co
BXOAOM
0 DyHKLMM BXOOA OTKIMOYEHDI
1 OtcyTcTBMe Bodbl OT HapyxHoro nonnaeka (NO) F1
2 OtcyTcTBMe Bodbl OT HapyxHoro nonnaska (NC) F1
3 BcnomoraTenbHas KoHTponbHada Todka Pi (NO), Eo
OTHOCALLAACH K MCMOSb3yeMOMY BXoay
4 BcnomoraTensHas koHTponbHaga Todka Pi (NC), Eo
OTHOCALLAACH K UCMOSb3yeMOMY BXoay
5 OOLee BKMOYEHME MHBEPTEPA OT HAPYXXHOTO cUrHarna F3
(NO)
6 OOLee BKMOYEHME MHBEPTEPA OT HAPYXXHOTO cUrHarna F3
(NC)
7 OOLee BKMOYEHME MHBEPTEPA OT HAPYXXHOTO cUrHarna F3
(NO) + Cbpoc BoccTaHaBNMBaEeMbIX OTOKMPOBOK
8 OOLee BKMOYEHME MHBEPTEPA OT HAPYXXHOIO cUrHarna £3
(NC) + Cbpoc BoccTaHaBnMBaeMblx 6TOKMPOBOK
C6poc BoccTaHaBnNMBaeMbix 6rnokmpoBok NO
10 Bxopg curHana Huskoro gasnenus NO, F4
aBTOMaTU4eCKOe M py4HOE BOCCTAHOBIIEHNE
11 Bxopg curHana Huskoro gasnenmsa NC, F4
aBTOMaTU4eCcKoe 1 py4HOe BOCCTaHOBIIEHNE
12 Bxopg Huakoro gaBnennsa NO TONMbKO BOCCTaHOBMNEHME, =
py4yHOE BOCCTaHOBIIEHNE
13 Bxog Huskoro gaBneHusa NC Tonbko py4yHoe Fa
BOCCTaHOBMEHUNE

Tabnuua 22: KoHdurypaumsa BxoaoB
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6.6.13.1 OtknoYeHne PyHKLUN, acCoOLUMMpPyeMbIX C BXOAOM

3apae 0 B Ka4yecTBe BENUYUHbBI KOH(bI/IpraLIMVI BXOA4a, KaXaas accounmmnmpyemasa ¢ BXo4aom (byHKLI,I/IFl 6y,£|,eT
OTKIH0O4eHa, He3aBUCMMO OT CUrHana, UMerLLeroca Ha KrnemMmmax camoro sxoaga.

6.6.13.2 HacTtpo#mka hbyHKLUM HApPY>KHOIO nomnfaBKa

HapyXHbli MONSIaBOK MOXET COEAMHATbLCA C JHoObIM BXOAOM, AN 3MEKTPUYECKUX COEOMHEHUIA CM.
naparpad 2.2.4.2. ®yHKUMS nonnaska noriyyaeTcs, 3agae B napametpe INX, oTHoOcsWeMcs KO Bxody, C
KOTOpbIM COeAMHEH NOMMaBOK, O4HO U3 3Ha4YeHun B Tabnuua 23.

BkntoyeHne yHKLMU HapY>XHOro NomnnaBka Bbi3biBaeT 6MOKMPOBKY cucTeMbl. JTa PyHKUuA Bbina 3agymaHa
Ang Toro, 4Tobbl COEAUHUTL BXOA C CUrHanNoMm, nocTynatwLwmm OT nonnaska, CUrHanu3npyoLwero HegocTaTok
Boabl. Korga aTta dyHkums BkntodeHa, nossnsdetcs cumeon F1 B ctpoke COCTOAHUME Ha rnasHOM
cTpaHuue. [Ina Toro 4Tobbl cncTema GnokMpoBanach, U nogasarncs curHan owmnbku F1, Bxoq OoOmKeH 6bITb
BKITFOYEH MUHUMYM 1 cekyHay.

Korga oH HaxoguTcst B COCTOsIHUM owmnbku F1, Bxoa Heob6Xoaumo OTKNIoUMTE MUHUMYM Ha 30 cekyHa, nepen
TeM, Kak 6rokmpoBka cuctemMbl byget cHaTa. loBegeHne yHkUMKM npeacTasneHo B Tabnvue 23.

Ecnn ckoHdurypmpoBaHbl OOHOBPEMEHHO HECKONbKO (PYHKLUMI MOMMaBka Ha pasHbIX Bxodax, cuctema
npocurHanuampyet F1, korga BKMOYaeTcss MMHUMMYM ofdHa (yHKUMS U TpeBora yOupaeTcs, Korda HeT
aKTUBUPOBAHHbBIX OYHKLMNA.

NMoBeneHue pyHKLUM HApPYXHOro NonnaBka B 3aBUCMMOCTM OT INX M Bxoaa
3HayeHue
KoHdwmrypaums CocTosiHue Busyanusauus
napametpa ®yHKUMOHMpPOBaHUe
INX BXoaa BXoaa Ha gucnnee
BkntoueH ¢ OtcyTcTBYET HopmanbHoe Het
1 BbICOKMM BriokupoBka cuctemsl
CUrHanom Ha NmeeTcs n3-3a OTCYTCTBUS BOAbI F1
Bxoge (NO) OT BHELUHEro nonsaska
BKITIOYEH C BnokupoBka cuctemsl
2 HUSKIM CULHENOM OTcyTcTBYeT n3-3a OTCYTCTBUS BOAbI F1
OT BHELUHEro nomnsaeka
Ha Bxoge (NO)
NmeeTcs HopmanbsHoe Het

Tabnuua 23: PyHKUMSA Hapy>XHOro nonraska

6.6.13.3 HacTtpoika pyHKLMM BXOAa BCNOMOraTesibHOro AaBneHusi

I::EI BcnomoraTenbHble yCTaBkU OTKMHOYEHbBI, ECIN HE Ucnonb3ayeTcs aaTyumk pacxoga (FI=0) n FZ
MCNOnb3yeTcs COrMacHO PEeXUMY MUHUManbHON YactoTsl (FZ # 0).

CwvrHan, BKIIOYAKOLWWMIA BCMOMOraTemnbHY0 YCTaBKy, MOXeT MOCTaBnATbCA Ha nobon n3 4 BxodoB (ans
3MNEKTPUYECKNX coefuHEeHUn cM. naparpad 2.2.4.2). OyHKumMs BCnomoraTeNbHOM YCTaBKWM Mony4vaeTcs,
3agaB B napametpe INX, oTHOCALEMCs KO BXOAY, C KOTOPbIM CAENaHO CoeAuMHEeHne, OOHO U3 3HayYeHun B
Tabnuua 24.

OyHKLMA BCNOMOraTtenbHOr0 AaBfieHUs M3MEHSeT KOHTPONbHYKD TOYKY CUCTEeMbl C AaeneHus SP
(cMm. nap. 6.3) Ha aaBneHue Pi, OnekTpuyeckne coeamHeHus cM. B naparpade 2.2.4.2) rae i npeacraenset
cobon ncnonb3yembi Bxod. Taknum obpazoM, NMOMMMO SP CTaHOBATCSt AOCTYMHbI ApYriue YeTbipe AaBreHus
P1, P2, P3, P4.

Korga BknoyeHa paHHas dyHkums, To nosiensietcs cumBon Pi B ctpoke COCTOAHWME Ha rnmaBHOM
CTpaHuLe.

Ona Toro 4tobbl cuctema paboTana CO BCMOMOraTeribHOM KOHTPOSbHOM TOYKOW, BXOA OOJKEH ObITb
BKMOYEeH MuHMMyM 1 cekyHay. Korgoa Bbl paboTaeTte cO BCMOMOrateribHOW KOHTPOMbHOW TOYKOMW, ONs
BO3BpaTa Kk paboTe C KOHTPOSNbHOM TOYKOM SP, BXOA4 [OMMKeH ObiTb OTKMOYEH MWHMMYM 1 cekyHay.
MoBeneHue pyHKUMM ykasaHo B Tabnmue 24.

Ecnu ckoHurypmpoBaHbl OOHOBPEMEHHO HECKOMbKO (OYHKLMA BCMOMOraTeNbHOro AaBfeHuMsl Ha pasHbIX
BXO4ax, cuctema nogaeT curHan Pi korga Bknovaetcss MUHUMYM ofaHa byHkumsa . [ns ogHOBpEeMEHHOW
aKTMBaLmm, NonyyYyeHHoe AaBfeHNe OKa3blBaeTCs CaMbiM HU3KMM Cpeau akTMBUPOBAaHHbIX BXOAOB. TpeBora
ybupaeTcs, Koraa HeT akTUBUPOBAHHbIX (PYHKLNNA.
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NMoBepeHue pyHKLMM BCoMoraTenibHOro gaBneHMA B 3aBMcumocTtu ot INX n Bxoga
3Ha4yeHue
KoHdumrypauus CocTtosiHue Busyanusauus
napameTpa PyHKUMOHMpPOBaHUE
INX BXoaa BXoaa Ha gucnnee
BkntoueH ¢ He akTtuBHas i-HHas
OrcyTtcTBYyET Het
BbICOKUM ycTaBka
3 CUrHanom Ha He aktnBHas
Bxoge (NO) MmeeTcs BCromoraTenbHasa i- Px
HHas ycTaBka
He aktnBHas
BKIIOYEH C OTtcyTcTBYET BCromoraTenbHas i- Px
HHas ycTaBka
4 HWU3KMM CMTHanom He axTvBhas
Ha Bxoge (NC) .
NmeeTtcsa BCromoraTensbHas i- Het
HHag ycTaBka

Tabnuua 24: BcnomoratenbHas KOHTpPOSibHAsA TOYKa

6.6.13.4 HacTtpoiika BKITOYeHUA CUCTeMbl U BOCCTaHOBJIEHNA c60eB

CwvrHan, BKNIOYaKLWMIN CUCTEMY, MOXET 3afaBaTbCHa Ha Nobor BXoa (ANs dNeKTpUYECcKUX COeQUHEHUIN CM.
naparpad 2.2.4.2) ®yHKUMA BKMOYEHWS CUCTeMbl MnonydaeTtcd, 3agaB napameTtp INX, OoTHocswwmincs Ko
BXOAY, C KOTOPbIM COEAVHEH CUTHAN BKIOYEHNS, OAHO M3 3HayeHun 13 Tabnuubl 24 .

Korga dyHKUMA akTuBMpOBaHa, MOMHOCTBLIO OTKMNOYaeTcs cuctema K nosensetca F3 B cTpoke
COCTOAHUE Ha rnaBHou cTpaHuue. Ecnu ckoHdpuUrypmpoBaHbl OOHOBPEMEHHO HECKONBKO (OYHKLMMA
OTKINIOYEHUS CUCTEMbI Ha pasHbIX BXOAax, CMCTEMa npocurHanuampyeT F3, Korga BKMAYaeTCd MUHUMYM
ofHa yHKUMA 1 TpeBora youpaeTcs, korga HET akTUBMPOBAHHbLIX OYHKUUNA,

[na toro 4ToObLI cucTema caenana gencTeytowlen yHkumo disable (oTknoueHns), BXo4 AOMMKEH ObiTb
BKIMOYEH MUHUMYM 1 CekyHay.

Korga cuctema oTknodeHa, Anst Toro, Ytobbl hyHKUMS Obina oTkNtoveHa (BOCCTaHOBNEHNE CUCTEMBI), BXOA
OOMKeH BbITb OTKNOYEH MUHUMYM 1 cekyHay. loBeaeHue dyHKumMmM ykaszaHo B Tabnuue 25.

Ecnun ckoHdurypmpoBaHbl OOHOBPEMEHHO HECKOnbko yHkumin disable Ha pasHbix Bxogax, TO cucTema
npocurHanuanpyeTt F3, korga BkYaeTcsd MUHMMYM ofHa dyHKuus. TpeBora ybupaetcd, korga Het
aKTUBMPOBAHHbIX BXOLOB.

MoBepneHue hpyHKLUN BKITHOYEHUSA CUCTEMbI U BOCCTaHOBJIEHME NOCSIe HencnpaBHOCTEN
B 3aBucumocTu ot INX 1 Bxoga
3HauyeHue
KoHdwmrypauus CocTtosiHue Busyanusauus
napameTpa DyHKUMOHUPOBaHUe
INX Bxoaa BXoaa Ha gucnnee
BkntoyeH ¢ OtcyTcTBYeET MHBepTep BKOYEH Het
BbICOKUM
curHamnom Ha
5 sxone (NO) NmeeTca MHBepTep oTKMoYeH F3
BkrnitoyeH ¢ OTtcyTcTBYET VHBepTep OTKN4YEH F3
6 HI3KIM CirHanom MmeeTcsa MHBepTep BKNIOYEH Het
Ha Bxoge (NO) pTep
BkntoueH ¢ OtcyTctBYET MHBepTep BKNOYEH Het
BbICOKUM
7 UrHanom H +
CUrHanom Ha NmeeTcs VHBepTep oTKIo4eH F3
Bxoge (NO) cbpoc 6rokoB
+
BkritoyeH ¢ OrcyTcTayeT MHBepTep oTkntodeH F3
8 HU3KUM CUTHaroM cbpoc 6rokoB
Ha Bxoge (NO) Mmeetcs MHBepTep BKIOYEH
BkntoyeH ¢ OtcyTcTByeT MHBepTep BKIOYEH Het
BbICOKUM
9 curHarnom Ha MmeeTcs C6poc 6nokos Het
Bxoge (NO)

Tabnuua 25: BkntoveHne cuctemMbl 1 BOCCTaHOBIEHME nocrie cboeB
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6.6.13.5 HacTtpoiika o6HapyxeHus Hu3koro aasneHus (KIWA)

Pene MuHMmanbHoro gaeneHusi, obHapyxuBatoLlee HU3KOe AaBrieHMe, MOXHO COeAMHUTL C NobbiM BXO40OM
(anekTpuyeckme coeguHeHus cm. B naparpade 2.2.4.2) ®PyHKuMsi OOHapYXEHUS HU3KOro [aBrieHust
nony4yaetcs, 3agas napameTp INX, OTHOCALLMNCSA KO BXOAY, C KOTOPbIM COEANHEH CUTHarn BKNIOYEHUSs, OOHO
13 3HavYeHun n3 Tadbnuubl 26

BkntoyeHve dyHKUMM OBHapYy>XeHWs HU3KOro AaBIieHWUs NPMBOAUT K GITIOKMPOBKE CUCTEMBI MO UCTEYEHMM
BpemeHn T1 (cm. T1l: Bpemsl BbIKIOYEHUS MOCIE CUrHama HU3KOro AdaerieHus nap. 6.6.2). 3ta dyHKkumna
Obina 3agymaHa ong Toro, 4Tobbl COEANHUTBL BXOAA C CUTHAaNoM, NOCTyNalLmMM OT pene AaBrieHus, KoTopoe
CUrHanNM3upyeT CNULLKOM HM3KOEe JaBMneHne Ha BCacbiBaHMU Hacoca.

Koraa ata dpyHkuusa aktusmupoBaHa, nosensetcsa cumson F4 B ctpoke COCTOAHME Ha rnasHowm cTpaHuue.
Korga Bo3HMKaeT coctosiHue ownbkm F4, Bxoa HeobXoanumo OTKMIOYUTE MUHUMYM Ha 2 CeKyHAbl, Nepea Tem,
Kak npom3onaeT cHATUe 6rokMpoBKkM cuctembl. MoBeaeHne dyHkLmnst 0606wweHo B Tabnmue 26.

Ecnn ckoHdUrypmpoBaHbl O4HOBPEMEHHO HECKOMNBbKO (DYHKLMIA OOHAPYXEeHWUS HU3KOTo OaBEeHUs Ha pasHbIX
BXx0o4ax, TO cucTema curHanuavpyet F4 korga BknoYaeTcs MMHUMYM ogHa dyHKums. TpeBora ybupaetcs,
Korfa HeT aKTMBMPOBaHHbIX BXOOO0B.

lNosedeHue d)kauuu 8KJ/TIOYeHUsI cucmeMbl U e0cCmaHoe8JIeHuUe rocirie HeucnpaeHocmeﬁ e
3aeucumocmu om INX u exoda
3HayeHue
KoHdwmrypauums CocTosiHue Busyanusauus Ha
napameTtpa DyHKUMOHUPOBaHUe
INX BXoaa BXoAa aucnnee
OtcyTtcTBYET HopmanbHoe Het
BkritoveH ¢
BrnokupoBka cucTemsl
BbICOKUM
HU3KOro AaBreHusi Ha
10 curHarom Ha NmeeTcs BCacblBaHUN F4
Bxoge (NO) ’
aBTOMaTu4yeckoe + pyyHoe
BOCCTaHOBMEHNE
BnokvupoBka cuctemsl
BKIIOYEH C HU3KOro AaBreHust Ha
11 HU3KMM CUIHANOM OTtcyTcTBYET BCacblBaHWW, F4
wa xone (NO) aBTOMaTu4yeckoe + py4yHoe
A BOCCTaHOBMNEHNE
NmeeTcs HopmanesHoe Het
BkntoyeH ¢ OtcyTtcTBYeET HopmarnbHoe Het
BbICOKMM BrnokupoBka cuctembl n3-3a
12 CUrHanom Ha NveeTcs HW3KOro AaBreHust Ha Fa
Bxoge (NO) BCacCblBaHWUM
Py4Hoe BoccTaHOBNEHNE
Bnokuposka cuctembl ns-3a
BkritoveH ¢ OrcyTcTayer HWM3KOro AaBreHns Ha Fa
13 HWU3KMM CUTHarnom BCacbIBaHWM
Ha Bxoge (NO) Py4Hoe BoccTaHoBNeHne
MmeeTcs HopmanbHoe Het

Tabnuua 26: O6HapyxeHne curHana Huskoro gasnenus (KIWA)

6.6.14 HacTtpomka BbixogoB OUT1, OUT?2

B aTom naparpadge nokasaHbl (pyHKLMM 1 BO3MOXHbIE KOHGMrypauumn Beixogos OUTL n OUT2 nocpeacTsom
napameTtpoB O1 n O2.

OnekTpnyeckne coeguHeHnst cm. B nap. 2.2.4.

3aBopckume KoHdurypaumm nokasaHsl B Tabnuue 27.

3aBoackue KOH(Urypauum BbIXOA0B

Bbixoga BenuuuHa
OuUT 1 2 (c60i NO 3akpbiBaeTcs)
ouTs |2 mcpesorserio

Tabnuua 27: 3aBoackve KOH(Urypaummn BeIXO40B
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6.6.14.1 O1: Hactpowmka ¢hyHKUMM Bbixoga 1

Bbixog 1 coobliaeT akTuBHyt0 TpeBory (nokasbiBaeT, 4YTO npowusowna GnokupoBka cucTemsbl). Bbixoa
NO3BOMSET UCMOSb30BaTb YUCTLIA KOHTAKT, Kak HOpMarbHO 3aMKHYTbIW, Tak U HOPMaribHO Pa3OMKHYThIN.
C napameTtpom O1 accoumMmnpyoTcs 3HaYeHUst U PYHKLUUK, yKasaHHble B Tabnuue 28.

6.6.14.2 0O2: HacTtpowka ¢pyHKuMu BbIxXoaa 2

Bbixog, 2 coobLliaeT 0 COCTOsiHMM paboTbl aneKkTpoHacoca (Hacoc BKOYEH/BbIKNIOYEH). Bbixoq nossonser
NCMNOMb30BaTh YMNCTbIV KOHTAKT, KAK HOPMarbHO 3aMKHYTbIW, Tak 1 HOPManbHO Pa30MKHYTbIN.
C napameTtpom O2 accoummpyoTcsa 3Ha4YeH1sa U PyHKUMN, Yka3aHHble B Tabnuue 28.

KoHdurypaumsa dpyHKUMIM, accoummpyemMbix ¢ BbIXxogamm
OuUT1 ouT2
KoHdurypaums
BbIXOAA Ycnosue CocTosiHVe KOHTaKTa Ycnosue CocTosiHVe KOHTaKTa
BKITHOMEHUA BbIXOo4da BKITHOMEHUA BbIXOo4da
OTtcyTcTByeT KoHTakt NO Bcerga OTtcyTcTBYyeT KonTtakt NO Bcerga
0 accouuunpyemas oTkpbIT, NC Bcerga accoumunpyemas oTkpbIT, NC Bcerga
PyHKLMS 3aKpbIT PyHKLMS 3aKpbIT
OTtcyTcTBYET KoHTakt NO Bcerga OTtcyTcTBYyET KonTtakt NO Bcerga
1 accoumunpyemas 3akpbIT, NC Bcerga accoumunpyemas 3akpbIT, NC Bcerga
PyHKLMS OTKPbIT PYHKLUMS OTKPbIT
Mpn Hannunm
Korpa anekTpoHacoc
Hanuuune GroKkupyoLLMX OLLNGOK BknitoyeHwue Bbixoda B
paboTaeT, To KoHTakT NO
2 BrokupyoLLmX koHTakT NO 3akpbiBaeTcsi | cnydae GnokupytoLmx
3aKpbIBAETCS U KOHTAKT
owmbok 1 KoHTakT NC owmbok
NC oTkpbiBaeTcs
OTKpbIBaeTCst
Mpun Hanuuun K
orga anekTpoHacoc
Hanuune GnoKkupyoLLMX OWNGOK BknitoyeHwne Bbixoaa B
paboTaeT, To koHTakT NO
3 BGrokupytoLwmx koHTakT NO oTkpbiBaeTcs | cnyyae 6nokupytoLmx
OTKPbIBAETCS U KOHTaKT
owmnbok 1 koHTakT NC owwmnbok
NC 3akpbiBaeTcs
3aKpblBaeTCst

Tabnuua 28: KoHdurypaums BbIXogoB

6.6.15 RF: Copoc apxuBa c60eB U npeaynpexaeHumn

Jdepxa HaxaTbiMM OOHOBPEMEHHO B TEYEHWEe MUHUMYM 2 CEKyHA KHOMKW + U —, CTUpaeTCcs XPOHOMOrns
cboes u npeaynpexgeHui. lNMog cumsonom RF 0606LwweHo yncno cboes, UMetoLwmxcs B apxmee (Makc. 64).
ApxvB MOXHO nocmoTpeTs B MeHio MOHWNTOP Ha ctpaHuue FF.

6.6.16 PW: Hactpowuka MNapon

I/IHBepTep nMmeeT CUCTEMY 3aLUnTbl NPy NOMOLLK Napons. Ecnun 3agaetcs naporsb, TO NapaMeTpbl MHBEPTEPA
6y,D,yT LOOCTYNHbl U BUOUMbI, HO HEJ1b3A 6y,qu N3MEHATb HUKaKNne napameTpbl.

Korga naponb (PW) paBeH "0", Bce napameTpbl pa3bfiokKMpoBaHbl U UX MOXHO U3MEHUTb.

Korga ucnonb3yetcs naponb (3HadeHne PW otnnyaetca oT 0), BCe U3MEHEHUs 3abrokupoBaHbl U Ha
cTpaHuye PW nokasaHo "XXXX".

Ecnn 3apgaH naponb, OH MNO3BOMSET nepenBuratbCsi MO BCEM CTpaHuuam, HO npu nobon nonbiTke
MoandmKauum napons BO3HMKAET BCMMblBaloLLee OKHO, Tpebylowee BBoga napond. BecnnbiBatowiee OKHO
No3BONSsiET BbINTU NN BBECTM NAPOSb U BONTW.

Korga BBOANUTCA NpaBuUiibHbIA Naponb, NapamMmeTpbl OCTaloTC pa3bnokKMPOBaHHBLIMU U MX MOXHO M3MEHSTb B
TeyeHnmne 10'.

Ecnn Bbl XOTUTE aHHynMpoBaTb Tanmep napond, AOCTaTOYHO NepenTu Ha cTpaHuuy PW 1 ogHOBpeMeHHO
Ha)XkaTb Ha + U — B TeveHune 2".
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Korp,a BBOOAUTCA npaBMﬂbeIVI naposib, NoABNAeTCA M306pa>KeHVIe OTKpbIBakOLWEeroca 3amMka, a npu Bsofe
HenpaBUIibHOro Naposs NOSIBNSAETCA MUratoLLMA 3aMOK.

Ecnun HenpaBunbHbIN Naponb BBOAUTCA 6onee 10 pas, NOSBMSETCHA TakoM Xe 3aMOK HeNpaBuUsilbHOro Napons
C U3MEHEHHOW OKpackow, 1 Apyrve naponu Gonblle He MpUHMMAaloTCs, 40 Tex nop, noka obopynoBaHue He
OyOeT BbIKIMIOYEHO 1 BHOBb BKIHOYEHO. [ocne BOCCTaHOBMNEHUS 3aBOACKMX HACTPOEK Naporb BO3BpaLlaeTcs
Ha "0".

JTio6oe n3meHeHve napons BnusieT Ha Mode unm Ha Set n Bce nocneaywwme mMogndukauum OAHOro
napameTpa MpUBOAMT K HOBOMY BBOAY HOBOFO Mapons (Hanpvmep, MOHTaXHWK enaeT BCe HaCTPOWKU CO
3HayeHneM no ymonyaHuto PW = 0 n B KoHUe nepef BbixogoM 3agaet PW u yBepeH, Uto obopygoBaHue
3awuileHo 6e3 HeobXxoaAMMOCTU ApYrMX AEUCTBUN).

B cny4ae yTepy napons CyLLecTBYHT 2 BO3MOXHOCTU AJ1s1 USMEHEHUs NapaMeTpoB UHBepTepa:
e 3anncaTb 3Ha4yeHusl BCEX MapaMeTpoB, BOCCTAHOBWTb 3aBOACKME 3HAYEHUs MHBepTepa, CM.
naparpag 7.3. Onepauusi BOCCTaHOBIEHWS CTUPaET BCE NapaMeTpbl MHBEPTEpPa, BKIoYas Naporib.
e 3anncatb HOMEp, MMEIOLLMINCS Ha CTpaHWLE Naporssi, OTNPaBUTb COOBLLEHNE SNEKTPOHHON MOYThI C
AaHHbIM HOMEpPOM B LIEHTP TEXCEepBUCa M B TEYEHWE HECKOMNbKMX AHel BaM BbILLMIOT Naponb Ans
pa3broKMpOBKM MHBEPTEpPA.

6.6.16.1 MMaponb cucTeM MynbTU-UHBepTEpa

Mapamerp PW dBnsieTcs 4acTblo YyBCTBUTEMbHbIX MapameTpoB, MO3TOMy And paboTbl uHBEpTepa
HeobxogmMmMo, 4ToObl PW Obinm ogMHaKkoBbIi y BCEX WHBEPTEpoB. Ecnm yxe cywectByeT uUenoyka C
BbIpOBHEHHbBIMM PW u Tyga pobaensietca mHBepTep ¢ PW=0, dopmynupyeTcss 3anpoc BbipaBHUBaHUSA
napameTpoB. B aTux ycnosusax mHBepTep ¢ napameTpoMm PW=0 MoOXeT NpuHATb KOHUrypaumio, BKAYas
naporb, HO HE MOXET pacLMpATb COBCTBEHHYIO KOHUrypauutio.

B cniyyae He BbIpOBHEHHbIX YyBCTBUTENbHbBIX NapamMeTpoB, A Toro, 4Tobbl MOMOYb MOMb30BATENI0 NMOHATHL
MOXeT 5 JaHHas KOHdurypaums pacwupsTbCd, Ha CTpaHuue BbipaBHMBaHUSA  NapaMmeTpos,
BM3yarun3npyeTcs KrnoyYeBon napameTp ¢ COOTBETCTBYIOLEN BENNYUHON.
Kntou npeacrtasnsieT cobon koaMpoBKy napons. Micxoga u3 coOoTBETCTBMSA KIkOYa, MOXKHO NMOHATb, MOTYT fu
ObITb BbIPOBHEHbI MHBEPTEPHI OAHOW LIEMOYKMU.
Krnitoy paBeH - -

e VHBepTep MOXeT nonyvaTtb KOHUIypaLmIo OT BCEX

e MoxeT paclumpsaTb COBCTBEHHYO KOHUIYpaLUMo Ha MHBEPTEP C KIMOYOM, PaBHbIM - -

e He wmoxeT pacwupsTe COOCTBEHHYO KOHMMUrypauuio Ha WHBEpPTEep C  KI0YOM,

OTNMYaoLLMMCS OT - -

Kntoy 6onblie unu paseH 0
e VHBepTep MOXEeT nonyvaTb KOHMUrypauuto TOMbKO OT MHBEPTEPOB, MMEKOLLMX TaKoW e
KoY
e MoxeT pacwmpaTe COBCTBEHHYIO KOH(UIypauuio Ha WHBEPTEP C TaKUM K€ KITHYOM WUnu
KIOYoM = - -
e He moxeT paclumpsaTe COBCTBEHHYIO KOHUIypaLmio Ha MHBEPTEP C APYTMM KIHOYOM

Korga BBoautca PW ans  pas3bnokupoBkM UWHBEpTepa OOHOW [pynnbl, BCEe WHBEPTEPbl Takke
pa3bnokunpytTcs.

Korga namensetca PW nHBepTepa ogHOM rpynmbl, BCE UHBEPTEPLI MPUHUMAIOT N3MEHEHNE.

Korga aktusupyetcs sawmTta ¢ PW nHBepTepa ogHow rpynnel, (+ n — Ha ctpaHuue PW, korga PW#0), Ha
BCEX MHBEpTEpax akTuBMpyeTcs 3awmta (ans BbinonHeHus moandukaumn Tpebyetca PW).
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7 CUCTEMbI SALLUUTDI

MHBepTep ocHalleH cucTemon 3awmTbl OoT cboeB, AN 3awuTbl Hacoca, ABuratens, JIMHUK NUTaHusa ©
camoro uHBepTepa. Ecnn cpabaTtbiBaeT ogHa UM HECKOSbKO 3aLLMT, HA AMCMIee HeMeaJIeHHO MOoSIBISeTCs
curHan c Haubonee BbICOKMM npuoputeToM. B 3aBuMcMMOCTM OT Tuna cOOS 3MEKTPOHACOC MOXET
BbIKIMIOYUTLCS, HO NPWY BOCCTAHOBIIEHNM HOPMaribHbIX YCITOBWIA, COCTOSHME OLUMOKM MOXET aBTOMaTUYECKM
aHHYNMPOBAaTbLCS CPa3y Xe UMM aHHYNMPOBATLCS CMyCTS OonpeaerieHHoe BPeMsi, Nocfie aBTOMaTU4ecKoro
BOCCTaHOBMEHMS.

B cnyyasx OnokupoBkM K3-3a OTCYTCTBUS BOAbl (BL), GNOKMPOBKM U3-3a CBEPXTOKa Yy ABUraTens
anekTtpoHacoca (OC), GrokMpoBKM Kn3-3a cBepxToka knemm BbixogoB (OF), GNMOKMpPOBKM M3-3a MPSIMOro
KOPOTKOro 3aMblkaHus mexay asamum knemmbl Beixoga (SC), MOXHO MOMNbITATbCA BPYYHYH BbIATU U3 3TOTO
COCTOSIHWS OLUMBKK, HaXaB U OTNYCTUB OAHOBPEMEHHO KHOMKM + 1 -. Ecnn cbon He cOpacbkiBaeTcsi, crieqyeT
YyCTpaHuTb NpuynHy cbos.

TpeBora B apxuBe c6oeB

MNoka3aHus
OnucaHue
avcnnes
PD BhIKkntoyeHne HenpaBuIibHoe
FA [Mpobnembl ¢ cMCTEMOW OXNaXaeHns
Tabnuua 29: Tpesoru
Ycnosus c6os
MNMokasaHus
OnucaHue
avcnnes
BL BnokupoBka 13-3a OTCYTCTBUS BOAbI
BPx BnoknpoBka n3-3a OLMOKN CYUTbIBAHWS AaTYMKa OaBNEHUA HOMEp i-
LP BrnokupoBka 13-3a HA3KOro HaNPsXXeHUs NUTaHus
HP BrnokupoBka 13-3a BbICOKOrO BHYTPEHHErO HanpsKeHus
oT BrnokupoBka 13-3a neperpesa CUNoBbIX BbIBOAOB
OB BrnokupoBka 13-3a neperpesa nevyaTHoOM Nnathbl
oC BrnokupoBka 13-3a Toka Neperpysku B gsuraTene anekrpoHacoca
OF BrnokupoBka 13-3a Toka neperpysku B BbIXOAHbIX BbIBOAAX
SC BrnokupoBka 13-3a NpsAIMOro KOPOTKOro 3aMblkaHns Mexay da3amu Ha BbIXOOHOM
3axume

EC BrnokupoBka 13-3a OTCYTCTBUSA HACTPOWKN HOMUHaNbHOW cunbl Toka (RC)
Ei BrnokupoBka 13-3a BHyTPeHHeWn ownbkn HoOMep i-
Vi BrnokupoBka 13-3a BHYTPEHHEro HanpshkeHUs BHe Jonycka B i- pas

Tabnwuua 30: YkaszaHne Ha 6NoKMpoBKK

7.1 OnucaHune 61TOKUPOBOK

7.1.1 “BL"” BnoKMpoBKa U3-3a OTCYTCTBUSI BOAbI

Ecnu ycrnosua pacxoga HwXKe MUHUManbHOW BENUYMHBLI C OaBNEHWEM HWXe 3a[aHHOro [JaBneHusi
perynvpoBKK, CUrHanM3nMpyeTcs HexsaTka BOAbl U CUCTEMa BbIKMOYaeT Hacoc. Bpemsa npebbiBaHua 6e3
AaBreHns u pacxoga 3agaetcs B napameTtpe TB B meHio TEXHUYECKAA NMOMOLLb.

Ecnu, no owwubke, 3agaeTcs KOHTPONbHasd TOYKa AaBfeHus Bbllle, YeM [aBreHue, KOTOpOoe MOXEeT
obecneyvnTb 3MeKTpoOHaAcoC NpuW 3aKpbITUK, CUCTeMa CUrHanmuampyeT “GnokupoBKa M3-3a OTCYTCTBUS BoAbl”
(BL), paxe ecnu cpakTuyeckm peub He maeT 0O OTCYTCTBMM BOAbl. TOr4a HYXXHO CHM3WUTb OaBrneHue
perynupoBaHns 00 Pa3yMHOW BenuuuHbl, OObIMHO He npeBbiawlen 2/3 Hanopa YCTaHOBIIEHHOrO
3MeKkTpoHacoca).

MapameTtpbl SO: daktop paboTbl 6e3 Bogbl 6.5.14 n MP: MuWHMManbHOe OaBfEeHWE OTKIHYEHUSI U3-
3a0TcyTCTBMSA BoAbl 6.5.15 no3BondAoT 3agaTtb Nopor cpabaTbiBaHUSA 3alUMTbl U3-3a paboTbl 6e3 BOAbI.

Ecnun napameTpbl: SP, RC, SO n MP He 3agaHbl NpaBuibHO, 3allmMTa n3-3a OTCYTCTBUA BOAbI MOXET
paboTaTb HENpaBuIbHO.
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7.1.2 “BPX” BnokMpoBKa M3-3a HEUCNPABHOCTU AaTYUKa OaBIeHUs

B TOM cniyyae, ecnu uvHBepTep onpegenseT aHOManuio Ha datyvke [aBfeHus, TO Hacoc ocTaeTcs
3abM0KMPOBaH U curHanuampyeT owmnbky “BPx”. OTo cocTosiHMe HauMHaeTcsl cpasy e npu obHapyKeHum
NpobrnemMbl 1 aBTOMaTUYECKN NPeKpaLLaeTcs Npu TEKYLLUX YCITOBUSX.

BP1 ykasbiBaeT Ha owmnbKy Ha gaTyMKe, COeAMHEHHOM C pressl, BP2 ykasbiBaeT Ha OWMWOKY Ha gatyvke,
COeINHEHHOM Ha press2,

BP3 yka3biBaeT Ha OLMOKy Ha AaTyuKe, COEAMHEHHOM C KIEMMHUKOM J5

7.1.3 "LP" BnokupoBKa U3-3a HN3KOro Hanps>XXeHUs1 NUMTaHUsA

CpabaTbiBaeT, Korga CeTeBO€ HarnpsbhkeHMe Ha KOHTaKTe MUTaHUSI CHWXaeTCs HMKe MUHUMarbHOro
JonyctuMmoro  HanpsbkeHuss 295 B nepemeHHoro Toka. BoccTaHoBneHve BhINOMHSETCS  TONbKO
aBTOMAaTUYECKN, KOrda HanpskeHne Ha krnemme npesbilaeT 348 B nepeMeHHOro Toka v Bo3BpallaeTcs B
HopMmy.

7.1.4 "HP" BnokmpoBKa n3-3a BbLICOKOro BHYTPEHHEro HanpsiXxeH1usi nutTaHus

Cpa6aTb|BaeT, Korga BHYTPEHHee HanpsaXeHue TMUTaHuA r|p|/|o6peTaeT 3Ha4YeHnA BHe [onycCka.
BoccTaHoBneHre BLINOSHAETCH TOMbKO aBTOMaTUYECKK, Koraa Hanps>xeHne BHOBb BXOAUT B ,CI,OI'IyCTI/IMbIVI
ananasoH. JTo MOXeT OblTb CBA3aHO C konebaHusmu HanpsaXXeHna nnuTtaHna wunnm CriuliKkoM pes3kKnm
OCTaHOBOM Hacoca.

7.1.5 "SC" BnokmpoBKa U3-3a NPSAMOro KOPOTKOro 3amMmbikaHusi mexay cdasamMmu Ha BbIXOOHOM
3axume

MHBepTep oOcCHalleH 3aluToM OT MNPSIMOro KOPOTKOrO 3aMblkaHWs, KOTOPOE MOXEeT MPOM3ONTU MexXay
dazamm U, V, W Ha BbixogHOoM 3axume "PUMP". Tpu curHanusauumn paHHon OrnoKUMpOBKM MOXHO

nonpo6oBaTb BO30GHOBUTL paboTy, HakaB OAHOBPEMEHHO KHOMKM "+" 1 "-", KOTopble, B NOGOM crniyuyae,
OTKMIOYEeHbI B TeYeHue nepsbix 10 ceKyHA nocre KOPOTKOro 3aMblKaHUS.

7.2 Py4yHOU cOpocC nocrie ounuoKu

B cocTtosHun cbos onepatop MOXeT yganutb cbon n nonpoboBaTb CHOBA BKMOYUTL YCTPOMCTBO, HaXas
OOHOBPEMEHHO 1 3aTeM OTNYCTUB KHOMKN + U -.

7.3 ABTOMaTU4YecKum copoc nocrne onbKu

Mpn HekoTOpbIX CBOSAX M YyCnoBUAX ONOKMPOBKM CUCTEMA BLIMOMHAET MOMbITKM aBTOMAaTU4ECKOro
BOCCTAHOBIEHUS 3MEeKTpoHacoca.
B yacTHoCTH, cMcTemMa aBTOMaTUYECKON pa3briokKMpoBKU cpabaTbiBaeT B CrieQyroLmx cryyvasx:

- "BL" Brnoknposka n3-3a oTCyTCTBUA BOAbI

- "LP" BrnoknpoBka 13-3a HA3KOro CETEBOrO HaMNpPsHKEHUS

- "HP" BrnoknpoBka 13-3a BbICOKOrO CETEBOrO HaMNPs>KEHUS

- "ot BbriokmpoBka n3-3a neperpesa CUOBbLIX BbIBOJOB

- "OB" briokmpoBka n3-3a neperpesa ne4vyaTHon nnathbl

- "oct Brnoknposka n3-3a Toka neperpysku B ABuraTterne anekrpoHacoca
- "OF" BriokmpoBka n3-3a Toka neperpyskn Ha BbIXOOHbIX BbIBOAAX

- "BP" briokmpoBka u3-3a aHoManMm Ha gaTynke gaBneHus

Ecnu, HanpuMmep, anekTpoHacoc GrokupyeTcsi U3-3a OTCYTCTBUS BOAbI, UHBEPTEP aBTOMaTUYECKN HAYMHaAeT
TeCT ANns NPOBEPKU, YTO YCTAHOBKA AEeNCTBMTENBHO OKOHYATENbHO M NMOCTOSIHHO ocTanack 6e3 Bogbl. Ecrnn
BO BPeMsl AaHHbIX onepauui ogHa M3 MomMbITOK pa3briokKMpOBKM 3aBepLUaeTcs yCnewHo (Hanpumep, npu
BO30OHOBMNEHMM MOJA4YM BOAbl), ONepauun MNpepbIBalOTCS M YCTPOMCTBO BO3BpALLAETCss K HOpMaribHOM
paboTe.

B Tabnuue 31 nokasaHbl MocneAoBaTeNIbHOCTU Onepaluii, BbIMNOSMHAEMbIE UHBEPTEPOM NPU PasfnYHbIX
OnoKMpOBKax.
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ABTOMaTM4ecKkue pasbnokKMpoBKM Npu c605X

MokasaHus B
OnucaHue MocnepoBaTenbHOCTbL onepauumn
aucnnes
- MonbiTka kaxgble 10 MUHYT; MakCUMyM 6 MONbITOK
BrnokupoBka ns-3a M .
BL - MonbITka KaxabIn Yac; MakCUMyM 24 NonbITKN
OTCYTCTBUS BOAbI .
- MonbiTKa kaxable 24 yaca; MakcuMmym 30 NonbITOK
Lp BrnokupoBka n3-3a HM3koro | - BocctaHaBnmBaeTcs, korga NponcxoauT Bo3spaT K
CEeTEBOro HanpsXXeHus KOHKPETHOMY HaMpPsKeHMI0.
HP BrnoknpoBka n3-3a BbICOKOro | - Pa3bnokMpoBka, korga BHYTPEHHEE HanpsbkeHne
BHYTPEHHEro HanpsKeHna BO3BpaLLlaeTcs 40 NPUEMIIEMOro 3Ha4YeHna
BriokupoBka ns-3a
- BoccTtaHaBnvBaeTcs, korga Temnepartypa CUnoBbIX
oT neperpesa CUIoBbIX

BLIBOMOB (TE > 100°C) KIleMM BHOBb CHMXKaeTcs meHee 85°C

Brnokuposka n3-3a
OB neperpesa neyaTHOW Nnathbl
(BT> 120°C)

- BocctaHaBnueaeTtcs, Korga temneparypa nevaTtHon
nnaTtbl BHOBb CHMaeTca meHee 100°C

BnoknpoBka 13-3a Toka

oC neperpysku B Agsuratene - MonbiTka kaxable 10 MUHYT; MakCUMyM 6 MNONbITOK
anekTpoHacoca
BnoknpoBka 13-3a Toka

OF neperpysku B BbIXOAHbIX - MonbiTka kaxable 10 MUHYT; MakCUMyM 6 MONbITOK
BbIBOAAX

Tabnuua 31: ABToMaTuyeckas pa3brokupoBka npu cbosx
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8 CBEPOC U 3ABOOCKUE HACTPOUKU

8.1 0O6wuu copoc cucTemMbl

[nsa Toro, 4yTo6bl NponssecTy copoc PMW, Hy>KHO AepkaTb HaxaTbiM/ 4 KHOMKM OAHOBPEMEHHO B TeYeHue 2
CeK.. 3Ta onepauus He CTUPaeT HAaCTPOVKM, BHECEHHbIE MONb30BaTeNeM B NaMsiThb.

8.2 3aBoAckue HaCTPOUKU

NHBepTep BbIXOAWUT C 3aBOAA C PSAOM 3afaHHbIX NapameTpoB, KOTOPbIE MOXHO U3MEHSITb, B 3aBUCMMOCTY
oT notpebHocTeln nonb3oBatens. Kaxnoe naMeHeHMe HACTPOVKM aBTOMATUYECKU COXPaHSETCA B MaMSATU U
koraa TpebyeTcs, Bcerga BO3MOXHO BOCCTaHOBUTL 3aBOACKME HACTPOMKM (CM. BoccTaHOBNEHWE 3aBOACKUX
HacTpoek nap 8.3).

8.3 BoccTtaHoBneHue 3aBOACKUX HAaCTPOeK

[na Bo3BpaTa K 3aBOACKOW HACTPOMKE CnefyeT BbIKNIOYUTbL MHBEPTEP, NOAOXKAATb MOSIHOMO BbIKMHOYEHUS
BEHTUIIATOPOB M OUCMSENA, HaXaTb U He oTnyckaTb kHonku “SET” u “+” n nogatb nutaHue; oTNyCcTuTb ABe
KHOMKW, TONMbKO Koraa nosiButca Hagnuce "EE".

B 3ToM cnyyae BbINOMHSETCA BOCCTAHOBMEHWE 3aBOACKMX HACTpoek (TO eCTb 3anucb U MOBTOPHOE
cuuTbiBaHue B Nnamsitu EEprom 3aBoackux HacTpoek, MOCTOSAHHO 3anMcaHHbIX B namaTtn FLASH).

lMocne HOBOWM HacTPOWKN NapamMeTpOB MHBEPTEP BO3BpaLLaeTCs K HOpMarbHOMY pexumy paboTbl.

3agaTtb BCe NapaMeTpbl, OTNMYaloliMe YCTaHOBKYy (TOK, NpubbINM, MUHMMarbHas 4acToTa,

D’il rocrne Toro, Kak GbIfo caenaHo BOCCTaHOBINEHUE 3aBOACKUX HACTpoek, byaeT HeobXoaMMo BHOBb
OaBrieHne KOHTPOornbHas Touka, U T. A.) KaK Npyu NepBoi UHCTaNMNSAUUN.
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3aBofckue HacTPOMKU

AD 2.2 AC AD55AC AD 15.0 AC MamaTka
AD 1.5 AC AD 4.0 AC AD 11.0 AC ans
AD 1.0 AC AD 3.0 AC AD 7.5 AC MOHTaxa
UpeHTtndpumkatop OnucaHue BenuuuvHa
LA Asbik ITA ITA ITA
SP KoHTponbHoe gaeneHue [6ap] 3,0 3,0 3,0
P1 KoHTponbHas Touka P1 [6ap] 2,0 2,0 2,0
P2 KoHTponbHas To4ka P2 [6ap] 2,5 2,5 2,5
P3 KoHTponbHas Touka P3 [6ap] 3,5 3,5 3,5
P4 KoHTponbHas Touka P4 [6ap] 4,0 4,0 4,0
FP YacTtoTa npob B py4HOM pexume 40,0 40,0 40,0
RC HomunHanbHbIN TOK anekTpoHacoca [A] 0,0 0,0 0,0
RT HanpaBneHue BpalieHus 0 (UVW) 0 (UVW) 0 (UVW)
FN HomunHanbHas vactoTa ['u) 50,0 50,0 50,0
oD Tun ycTaHOBKM 1 (>kecTkum ) 1 (>kecTkum ) 1 (>kecTkum )
RP CHwKeHne faBneHns ons noBTOPHOroO 05 05 05
nycka [6ap]
AD Agpec 0 (aBT.) 0 (aBT.) 0 (aBT.)
PR [atuuk paeneHus L L L
(501 R 25 6ap) | (501 R 25 6ap) (501 R 25 6ap)
MS Cunctema namepeHun 0 0 0
MexayHapogHoe MexayHapoaHoe MexayHapogHoe
Fl [aTymk noToka 0 (OtcytetBytoT) | O (Oteyrterayior) | 0 ( Otcytctayior)
FD OnameTp TpyOhI [a1onm] 2 2 2
FK K-cpakTop [mmnynbc/n] 24,40 24,40 24,40
F7 HacTpoinka 4yacTtoTbl Hyns 0 0 0
pacxoga[6ap]
ET MuHMManbHbIN NOTOK BbIKMYEHUS [ 5 5 5
n/mMuH]
SO dakTop paboThl 6€3 BoAbI 22 22 22
MP MuvHUManbHOe AaBrneHne OTKIIOYEHMS 0.0 0.0 0.0
n3-3a OTCYTCTBMSA Boabl[6ap]
B Bpemsa 6noknpoBky 13-3a OTCyTCTBUSA 10 10 10
BoAbl [c]
T1 OnosgaHuve BbiknoYeHus [c] 2 2 2
T2 OnosgaHuve BblkNtoYeHus [c] 10 10 10
Gp KoadhduumeHT nponopumroHanbHOro 06 0.6 06
yBENnMYyeHus
Gl KoadppmumeHT nHTerpanbHoro 1,2 12 1,2
yBENNYeHUs
FS MakcumanbHas YactoTa BpaleHus[l'u] 50,0 50,0 50,0
FL MwHuManbHas YactoTa BpalleHus ['u] 0,0 0,0 0,0
NA AKTVBHbIE MHBEPTEPDI N N N
NC OpHoBpEMEeHHbIe MHBEPTEPDI NA NA NA
IC KoHdpurypauus 3anaca 1 (aBT.) 1 (aBT.) 1 (aBT.)
ET Bpems obmeHa [4] 2 2 2
CF Hecyuwas yactota [kU] 20 10 5
AC YckopeHue 5 4 2
AE PyHKUMSA NPOTUB BNOKNPOBKHM 1( BKN.) 1( BKN.) 1( BKN.)
11 PDyHkumsa 11 1 ( nonnaeok ) 1 ( nonnaeok ) 1 ( nonnaeok )
12 DyHKUMA 12 3 (P Aux) 3 (P Aux) 3 (P Aux)
13 DyHKums 13 5 (‘oTkn.) 5 (oTkn.) 5 (oTkn.)
14 DyHKUnS 14 10 10 10
( Hu3Koe gaB.) ( Hu3koe gaB.) ( Hu3koe aaB.)
01 PyHKUMs BbIxoda 1 2 2 2
02 dDyHKUNS BbIxoda 2 2 2 2
PW Hactponka naponsi 0 0 0

Tabnuua 32: 3aBoackune HacTPOKK
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