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1. WHdopmauus no TexHuKe 6e3onacHocTH
U ncnonb3oBaHue anMe'-laHVIﬁ

IIJI}I TapaHTUPOBAaHUA 6€30IMaCHOCTH BAIlIEro TIIepcoHajia u 060py,I[OBaHI/I$I Tepen
HCII0JIb30BAHUEM HHBEPTOPA, HO)KaJ'nyICT&, BHHUMATEJIBHO IMIPOYTUTE TaHHYIO TJIaBYy.

1.1.

Mepbl NpefoCTOPOXHOCTH

B JaHHOM PYKOBOJCTBE HUCIIOJIB3YIOTCA YETBIPE THUIIA npe;[onepe){(e}mix’[, KaK yKa3aHO HMXKE:

X

BHmaHe

BHHMaHHe

A

OCTOPOKHO

OnacHo

OnacHo

DTOT CUMBOJT TIpeaABapsCT MYHKTHI, HA KOTOPLIC HBO6XOI[I/IMO 06paTI/ITI)
BHHUMAHHUE, IPU SKCILTyaTalllH.

DTOT CHMBOJI yKa3bIBaeT Ha MOJIE3HYI0 HH(GOPMAIIHIO.

JlaHHBII CHMBOJI yKa3bIBaeT Ha: HECOOMOJeHNE TPEOOBAHNSI, OTMEYEHHOT O
JTAHHBIM CHMBOJIOM, MOXKET TIPUBECTH K TPABMaM HIIH K ITOBPEKIACHUIO
000pyIOBaHHSI.

JlaHHBII CUMBOJI yKa3bIBaeT Ha: HECOOI0JeHne TPeOOBaHMS, OTMEYEHHOT O
JIaHHBIM CHMBOJIOM, MOKET TIPUBECTH K JIETAIBHOMY UCXOAY, CEPbe3HOi
TpaBMe WM K 3HAYUTEIILHON yTpaTe COOCTBEHHOCTH.

(1) 3ampemaercst momcoenuusTh BeBoA muBepropa U, V, W k ncTouHnKy
[IMTAHHS NIEPEMEHHOTO TOKA, B MPOTHBHOM CIy4ac MOXET MPOHM30HTH
IOJIHBIN BBIXOJ HHBEPTOpA U3 CTPOSI.

(2) He 3akopaumBaiite P- u P+, B HpOTHBHOM Cillydae HHBEPTOP
MOXET OBITh MOBPEXK/ICH.

(3) 3ampernaercs ycraHaBIMBAaTH HHBEPTOP HA OTHEONACHBIX
MaTepHaliax, B IPOTHBHOM CIIy4ac CyIIECTBYET OIIACHOCTh BO3TOPaHHSI.

(4) He ycranaBnmBaiiTe MHBEPTOpP B CpeJe C OTHEONACHBIM Ia3oM,

B IIPOTHBHOM CIIydae CyIIECTBYET OMACHOCTb B3PHIBA.

(5) Ioce moxcoeqMHEHNST CHIIOBOTO KOHTYpa HEOOXOAMMO 3aH30IHPOBATH
00Ha)KEeHHBIE KOHIIBI IIPOBOZIOB, B IPOTHBHOM CIIydae CyIIECTBYET OaCHOCTh
MOPAKEHHUSI TOKOM.

(6) Koraa nHBEpTOp MOACOSAMHEH K HCTOYHHKY IIUTaHUS, HE 00CIIyKUBaiTe
€ro BIaXHBIMH PyKaMHd, B IIPOTHBHOM CJIy4ae HMEETCS OMacHOCTh

9IIEKTPHIECKOTO yaapa.
(7) Kiiemma 3a3emiteHHs1 HHBEPTOpPA AOJDKHA OBITH XOPOIIIO 3a3eMIICHA.




(8) Ecim mHBepTOp, MOACOCAMHEH K HCTOYHHKY IHTAHMS, MOKATyiCcTa, He
OTKpPBIBAlTE KPHIKY M HE BBIIOJIHANWTE MPOKJIAAKy MpoBOAoB. IIpoBepky
WITH IPOKJIAJKy IPOBOAOB HpoBoguTe Yepe3 10 MUHYT mociie 0TCOennHEeHHS
OT HCTOYHHKA IUTAHHS.
(9) Tonbko KBaIM(UIUPOBAHHBIA M CIELHANBHO OOYYECHHBIN MEPCOHAT MOXET
BEIIIOIHATh IPOKIAJKy IPOBOAOB. 3alpemiaeTcss OCTaBIATh JIIOOEIE
TOKOIPOBOJSIINE MIPEIMETHI B yCTAHOBKE, B IPOTUBHOM CIIy4ae CyMIECTBYET
ONacHo OIIACHOCTH NEKTPHIECKOT0 yaapa UK IOBPEKICHHS HHBEPTOPA.
(10) MBepTOp, XpaHHUBIIMNCS Ha CKJIa/e B TeYCHUE Ooiee 2 JIeT, JO/DKEH 3allHThIBATHCS
IIOCTETICHHO C IIOMOIIBIO PETyJIATOpa HANpPSDKEHUS, B IPOTUBHOM CIydae

CYILIECTBYET OMACHOCTH JIEKTPHIECKOT0 yaapa WK B3pbIBa

(1) 3ampemaercs moxaBare nuranme 220B mMEpEeMEHHOr0 TOKa K KiIeMMam
ymnpasienus, kpome kaemMm TA, TB, TC, B mpoTUBHOM CIlydae HMeEeTCs
OIIACHOCTb MOBPEKICHHS COOCTBEHHOCTH.

(2) Ecnu mHBEpTOp IOBPEXKACH HIIM B HEM OTCYTCTBYIOT KaKHE-ITHOO 9acTH,
MOXKaIyHCTa, HE YCTAHABIMBANTE M HE JKCIUIyaTHpyHTe ero. B mpoTuBHOM
ClIy4ae CyIIECTBYeT OIAaCHOCTb II0XKapa UM HAHECEHHUs TPAaBM IIEPCOHAIY.

(3) IIpu ycraHoBKke BBIOMpaiiTe MeCTO, KOTOPOE BBIIACPIKHT BEC HHBEPTOPA, B
IIPOTUBHOM CIIydae HMEETCSl ONACHOCTh TPaBMHUPOBAHHS HEPCOHANA HIIH
MOBPEXIEHUS] COOCTBEHHOCTH B CIIydae €ro IaJeHHs.

BHuMaHne

1.2. [Owvana3oH ncnonb3oBaHuUs

(1) JaHHBIiI HHBEPTOp MPHUIOJEH TOJNBKO ULl MCIOJIB30BaHHS C TPex(asHBIM ACHHXPOHHBIM
JIBHTATeJIeM [IEPEMEHHOT 0 TOKA, HCIIOIb3yEeMOr0 B OOBIYHBIX IIPOU3BOICTBEHHBIX OTPACIIIX.

(2) TIlpu wucmomb3oBaHMM  WMHBEPTOpa C  OOOpYHOBaHHEM, KOTOPOE OTHOCHTCS K
KHU3HEOOECIeUEHNIO, JOPOrocTosmel COOCTBEHHOCTH, YCTPOMCTBAM 3alllUTHl, HCIONB3YHTE €ro ¢
OCTOPOXKHOCTBIO I IPOKOHCYIBTHPYHTECH C IIPOU3BOAUTEIIEM.

(3) MaHHBIi WHBEpPTOp OTHOCHTCS K YCTPOWCTBAM YIPABICHHS OOBIYHBIX MPOMBIILICHHBIX
JIBHTATENIeH, IIPH €ro HCIIOIb30BAHHU C ONACHBEIM O0OpPYAOBaHUEM, CIEAYeT IPEAYyCMOTPETh MEPHI 3aIHUThI
Ha CITy4ail IOJIOMKH HHBEPTOpa.

1.3. Ucnonb3oBaHue MHBepTOpa

(1) UnBeprop ESQL000 mpexacraBisier co0Oif HHBEPTOP BOJBTHOTO THIA, W TAKHM 00pa3oM,
TeMIeparypa, IyM U BUOpALHs Clierka IOBBIIICHBl B CPABHECHHH C MOJKIIOYCHHEM HANPSIMYI K HCTOYHUKY
[IUTAHHS, ¥ 9TO SBISIETCS HOPMAJIbHBIM SBICHUCM.

(2) Ipu HEOGXOAUMOCTH JUTHUTEIIBHON PabOTHI C OCTOSHHBIM BPAIAIOMIMM MOMCHTOM Ha HU3KO
CKOpOCTH, CIefyeT IoA0HpaTh JBHTaTelb 111 paboThI ¢ mpeoOpa3oBaTeneM 4acTOThL [Ipu paboTe Ha HU3KOH
CKOPOCTH HCIIONB3YITe aCHHXPOHHBIH JBUTaTeIb ¢ HE3aBUCUMON BeHTUIIIHEH, KOHTPOIUPYHTE TeMIIepaTypy
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JABUTATCIIAT WJIA obecrieubTe HpI/IHyZ[I/ITBJ'H)HHﬁ OTBOA TC€IIJIa C TEM, 4TOOBI HE JAOMYCTUTH
BO3TOpaHus OBUTATEIIA.

(3) MexaHnueckuM yCTpOHCTBOM TpebyeTcst cMas3Ka, OCKOIBKY PELyKTOp, 3y04aToe Kojaeco u
T.J. oce paboThl HA HU3KOH CKOPOCTH B TeUEHHE NIMTEIFHOTO BPEMEHH MOTYT BBIITH U3 CTPOS B CBSI3U C
HEIOCTaTOYHOCTHIO CMAa3KH, MOXKaTyicTa, IpeJIpUHUMaiiTe TPEeBEeHTUBHBIC MEPHL.

(4) Korza nsuraress paboTaeT ¢ yKa3aHHOM BBIIIE YAaCTOTOM, IOMUMO y4eTa BUOPALNH, yBEITHICHHS
IIyMa JBHUTATENs, CIeAyeT TaKkKe yJOCTOBEPHTHCS B JOIMYyCTHMOCTH JHAIa30Ha CKOPOCTH IIOJIIHITHUKA
JIBUTATEISI © MEXaHHIECKOT0 yCTPOUCTBA.

(5) IIpu paGote ¢ nebemkoil U HArpy3KaMH C BBICOKOM MHEpIHEH u T.I. IHBEPTOP MOKET 4acTo
BBIKIIIOYAETCS B CBSI3U CO COOEM H3-3a YPE3MEPHOTr0 TOKA MIIM YPE3MEPHOTr0 HANPSDKEHHS, UL TapaHTHPOBAHUS
HOpPMaJIbHOH PabOTBHI CclleyeT MpeyCMOTPeTh HaaIe)Kallui TOPMO3HON KOMIIIEKT TOPMO3HBIX PE3UCTOPOB.

(6) Crmemyer BKIHOYATH/BBIKIIOYATH MHBEPTOP 4Yepe3 KIEMMHYK KOPOOKY HJIM MO APYTHM
OOBIYHBIM KaHalaM. 3alpelacTcs: BKI/BBIKI HHBEPTOP C IIOMOIIBIO 3JICKTPHYECKOrO [EPEKITI0YaTels, TAKOrO
KaK IPOBOJHUK MarHUTHBIH KOHTAKTOP, B IPOTUBHOM CIydae BO3ZMOXKHO IIOBPEXKICHHE 000PYIOBAHHS.

(7) Ipxt HEOOXOAMMOCTH YCTAHOBKH TAKOIO HEPEKIIOYATEIsT, KAK MATHUTHBIH KOHTAKTOP M T.JI. MEX/LY
BBIBOJIOM HHBEPTOpA W ABHIATEIIEM, 3alPEIIACTCs BKI/BBIKI STHMU YCTPOWCTBAMH JBHraTelb, B IIPOTHBHOM
clly4ae BO3MOXKHO HOBPEXACHHE HHBEPTOPA.

(8) B Ipeaciax HEKOETro Auara3oHa BbIXOAHBIX 9aCTOT HHBEPTOP MOKET IOIIaAaTh B MEXaHHYECKUI
PE30HAHC C Harpy31<0ﬁ, HUMEETCS BOSMOKHOCTDE YCTAHOBKH 4aCTOTHI IIEPECKOKA peSOHaHCHOﬁ YHacCTOTHI.

(9) Ilepen ucnonp3oBaHHEM yOEKIAWTECh B TOM, YTO HANPSDKCHHE NMUTAHWUS HAXOMUTCS B
JIOIlyCTUMOM JHANa30He pa00dero HaNpsHKeHHs, B MPOTUBHOM CIydae HEOOXOAUMO H3MEHSTH HAIPSDKEHHE
HCTOYHUKA MUTaHUS WU 3aKa3bIBATh CHICHAIBHBIA HHBEPTOP.

(10) Ha BricoTax ceime 1000 MeTPOB HCIIONB3yiTE HHBEPTOP C HOHIKEHHOM HArPy3KOH, CHU3bTE
BBIXOJHOH TOK Ha 10 % OT mpeamucaHHOro 3HaYeHHUs MOCIE KAKIOTO OYCPEJHOTrO YBEIMYCHHUS BBICOTHI Ha
100 meTpoB.

(11) IMepex rcronp30BaHKEM ABUTATENs B HEPBBIA Pa3 MM T10CIIE TUTEIBHOIO XPAHEHHS [IPOBEPSIITE €ro
conpoTHuBiIeHHe m3omAuy. [ToxanyiicTa, mpoBepsiiTe H30/AMHIO ¢ HOMOIIBI0O METOMMETPA, PACCUHTAHHOTO
Ha HanpsbkeHre 500B B coOTBeTCTBHU ¢ METOOM, IIPEJCTABICHHBIM Ha pHC. 1-1, 1 CONPOTHBICHUE H3OIAIIUH
JIOJDKHO OBITE MeHee 5 MOM, B IPOTUBHOM CIIydae BO3MOJKHO IIOBPEKICHHE HHBEPTOPA.

(12) 3ampewjaercs MOACOCANHEHHE EMKOCTH UL YJIyYIICHHS KOI(QOHIMEHTa MOIIHOCTH WX
MOJTHUE3AIUTHOTO YCTPOHCTBA, B IIPOTHBHOM CIIydae MOXKET IIPOM30UTH aBapuifHOE BHIKIIIOUEHNE HHBEPTOpa
WITH TIOBPEKICHHE YacTel, KaK II0Ka3aHo Ha pHCYHKe 1-2.



TTocste TPOKIIAKU IIPOBOIOB
samknure U,V,W st
U3MEPEHHs COIPOTUBIICHUS

/

3azemieHue

Merommerp

Puc.1-1 i3mMepeHne conpoTUBIIEHUS ABUrAT IS Puc.1-2 KongeHncaTop Ha CTOpPOHE BbIBOJA
HHBEPTOPA 3anpenieH

1.4. Yka3aHua no yTunusauuum

IIpu yrunm3anuy nHBEpTOpa M €ro YacTel, moxkanyiicta, UMeiTe B BUJLY:

(1) Biok: moxainyiicra, yTHIIM3HPYHTE Kak IIPOU3BOACTBEHHBIC OTXOMBL.

(2) DnexrponuTHYECKNI KOHIECHCATOP: HPH TOPEHHHU SJICKTPOINTHYCCKUNH KOHICHCATOP MOXKET
B30PBaThCS.

(3) Imactmacca: mpu TOpeHHH IUIACTMACCOBBIX, PE3WHOBBIX YacTeil M T.1. B MHBEPTOPE, OHU
MOTYT BBLICIATH SIOBUTHIH a3, I0XKaTyiCTa, MPeAIPUMHTE MEPhI IPEIOCTOPOKHOCTH.



2. Twvn u cneundunKauma nHBepTopa
2.1 lNMpoBepka nBepTopa Npu pacnakoBke

(1) IlpoepbTe OTCYTCTBHE MOBPEKICHMiI, MOIYYCHHBIX BO BPEMS TPAHCIOPTHPOBKA M Cam
HMHBEPTOP HA IIPeJMEeT OTCYTCTBHS HOBPEXKICHHI U [[EIOCTHOCTD YaCTeH.

(2) IpoBepbTe HamM4ME YACTEH C COOTBETCTBUHU C YITAKOBOYHBIM JIMCTOM.

(3) Toxamyiicra, ybOeaurecb B TOM, YTO HOMHHAIBHBIC XapaKTCPUCTHKH HHBEPTOpA
COOTBETCTBYIOT TPeOOBAaHHAM BAIIIETO 3aKa3a.

TapaHTny Ha Hall MPOAYKT OOECICYMBAIOTCS YETKOH PabOTONW CHCTEMBI KOHTPOJS KadecTBa B
porecce MPOU3BOCTBA, YIIAKOBKH, TPAHCIIOPTHPOBKU M T.X., HOXKAIYyHCTA, CBSIKUTECH C HAIICH KOMIIAHHUEH
pu 06HAPYKEHHN KaKUX-THOO0 HEJOCTATKOB HIIH OLIMOOK, MBI YCTPaHUM BCE HECOOTBETCTBUSI MAKCHMAIIBHO
OBICTPO.

2.2. PasbsacHeHue Tuna
T0022 G/B
Tun MpucoeanHsemble
Koz VHBEpTOpa Koz yactu
[NuanasoH G O6uuero HasH. g | BcTPOCHHBIN
wanpseruii | K02 P_ [ CneuvansHsii TOPMO3HOI BrIoK
220B 2 MowyHocTb BCTPOEHHbIN
380B 4 Kox nsurartens c TOPMO3HOM 6ok
(kBT) 1 TOPMO3HOE
BxopHoe K 0004 0,4 ConpoTuBreHne
HanpshxeHne on 0007 0,75 E KnaBuaTypa
TpexdasHoe T [MCTaHLMOHHOTO
OpHodasHoe S ynpaenexus
0750 75

Puc. 2-1 Onucanune Tuna

Eciii nHBEpTOp HE NMEET COOTBETCTBYIOLIEr0 0003HaYeH:s, KOx mocie "/ Oyzxer
HUIHOPUPOBATHCS.




2.3.

Pa3bsAcHeHue 3aBOACKON Tabnuykm

3aBojickasi TabJIMYKa, MPEACTABICHHAS HA PUCYHKE 2-2, COIEPKUT HH(OOPMALIHIO O THIIE U

HOMHWHAJIBHBIC JaHHBIC, U HAXOAUTCA B HIDKHEH 4acTi HUHBEPTOpa C HpaBOP’I CTOPOHBI.

@
ImEmswg -— ﬂpow:sao,qmenb TWNa cepun
O m—

Bxog HanpaxeHue: |:| <~— HomuHansHoe BX0OQHOEe HanpaXeHue n 4acTtoTa
Buixop Hanpskenwe: [ | «—BbixogHoe HanpaxeHue u vactoTa
MoLuHoCTb: | Tok: | | <—BbixogHas nonHas MOLLHOCTb W TOK

Puc. 2-2 3aBojackasi Ta0IMYKA
2.4, Pa3bsAcHeHue Tuna cepumn
Tabauua 2-1 PazpsicHeHHe THIIA CePHH
Tun uaBepToOpa
(G: 06bIYHBI ¢ TOCTOSHHBIM IIpoextHass | HomunanbHblii | IIpumeHsieMblii
BPAIaIOIIHM MOMEHTOM, MOIIHOCTD | BBIXOJHOI TOK IBHUTraTeIb
P: cmenuanbHbIil 17151 HACOCHO- (xBA) (A) (xBT)
BEHTHISITOPHOI HATPY3KH)

ESQ1000-250004 - 1.1 3 0.4
ESQ1000-250007 - 1.8 4.7 0.75
ESQ1000-250015 - 2.8 7.5 15
ESQ1000-250022 - 3.8 10 2.2
ESQ1000-2S0037 - 5.6 17 3.7
ESQ1000-4T0007G - 15 2.3 0.75

ESQ1000-4T0015G |ESQ1000-4T0015P 2.4 3.7 1.5

ESQ1000-4T0022G |ESQ1000-4T0022P 3.3 5.0 2.2

ESQ1000-4T0037G |ESQ1000-4T0037P 5.6 8.5 3.7

ESQ1000-4T0055G |ESQ1000-4T0055P 8.6 13 5.5

ESQ1000-4T0075G |ESQ1000-4T0075P 11 17 7.5

ESQ1000-4T0110G |ESQ1000-4T0110P 17 25 11

ESQ1000-4T0150G |ESQ1000-4T0150P 21.7 33 15

ESQ1000-4T0185G |ESQ1000-4T0185P 25.7 B39 18.5

ESQ1000-4T0220G |ESQ1000-4T0220P 29.6 45 22

ESQ1000-4T0300G |ESQ1000-4T0300P 39.5 60 30

ESQ1000-4T0370G |ESQ1000-4T0370P 49.4 75 37

ESQ1000-4T0450G |ESQ1000-4T0450P 60 91 45

ESQ1000-4T0550G |ESQ1000-4T0550P 73.7 112 55

ESQ1000-4T0750P 99 150 75




2.5. BHewWwHMN BUA N pasbACHeHNne HaMMeHOBaHUM YacTen

Caeronuon
BepxHsis KpbIIKa AHaJIOTOBBIH MOTEHIIUOMETP
Knasuartypa

Kpbiika Kj1eMMHONH KOPOOKH

3aBojckas TabnmuKa

BBoj kabens ynpaBieHust

Bentunsamnunonnoe OTBEPCTHUE Kiemmuas 1<0p061<a BBO/Ia TMTaHUA U BBIBOJIa MHBEPTOpA

Puc. 2-3-a PucyHok ¢ HauMeHOBaHHMsIMH YacTeii unBepTopa ESQ1000-2S0004~ESQ1000-4T0110P
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Caeroanon
AHaJIOTOBBIH MOTEHIIMOMETP

KnaBuarypa

3aBopckas Tabauuka
BBoj kabens ynpaBineHust
Huxnee kpenexHoe oTBepcTue
BenTtunsunonnoe orsepctue BeiBog
BBox nutanus

Puc. 2-3-b Pucynok ¢ nanmenoBanusimu uacrteii uasepropa ESQ1000-4T0110G~ESQ1000-4T0750P
Puc. 2-3 PucyHok ¢ HauMeHOBaHHEM YacTei

2.6. HapyxHbI pa3mep 1 Bec 6pyTTO

Puc.2-4 Puc. a Hapy:xuslii pazmep Puc. b Hapy:kublii pazmep

Puc.2-4 Puc.c BuHemmnuii Bujx

11



Tabauua 2-2 YcraHoBoYHBIE pa3Mepbl unBepTopa ESQ 1000-2S000~ESQ1000-4T0750P

Tun uaBepTOpa A B W H D D1 [ Kpenexubie Bec Puc.
(G: 0OBIUHBbII; (mm) | (Mm) [ (Mm) | (Mm) [ (Mm) | (Mm) [ oTBepcTust | GpytTo
P: cnenunanbHblit) (Mm) (xr)
ESQ1000- ESQ1000-
250004 4T0007G
ESQ1000-  |ESQI000- | 454 | 160 | 125 | 170 |1232[1355| 4 15 |Puc.a
250007 4T0015G
ESQ1000- ESQ1000-
250015 4T0022P
ESQ1000-250022/2S0037
ESQ1000-4T0022G/4T0037P 140 | 215 | 155 | 230 | 155 | 164 5 35 Puc.b
ESQ1000-4T0037G/4T0055P
ESQ1000-4T0055G/4T0075P
ESQL000-4T0075G/4TO1L OP 185 |275 |200 (290 (178 |187 6 6.1 Puc.b
ESQ1000-4T0110G/4T0150G
ESQL000-4T0150G/4T0185P 135 |330 |218 |345 |210 |221 7 10 Puc. ¢
ESQ1000-4T0185G/4T0220P
ESQ1000-4T0220G/4T0300P 180 |410 |260 (430 (252 (261 9 17 Puc. ¢
ESQ1000-4T0300G/4T0370P
ESQ1000-4T0370G/4T0450P 200 (485 (280 |505 [252 |261 9 22 Puc. ¢
ESQ1000-4T0450G/4T0550P
ESQ1000-4T0550G/4T0750P 250 (620 (370 |645 [258 |267 12 50.0 |Puc.c

2.7. HapyxHble pa3Mepbl KnaBuMaTypbl U ee coeaMHUTEeNbLHON KOPOGKU (eAMHULbI: MM)

Puc.a EN-KB5

12
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180

Puc. b EN-KB6 Hapy:kHbIe pa3Mepsl EN-KB5 pa3mep oTBepcTHH
2.8. TexHuueckun nHOeEKC u cneundukaumsa npoaykra
IMapamerp Omnucanue napamerpa
Hcrounuk Homunansroe Hampspkerne, |3 dasnoe 380B, 50 T'u/60 I'u; omrodasznoe 220B, 50
NUTaHUS yacrora T'u/60 'y
PaspeleHHbIi AUana3on 3 ¢asnoe Hanpspkenue: 320B — 460B; onqHodaszHoe
paboyero HanpsHKEHUs. Hanpsokenne 200B-260B
Brixoansie HanpsbkeHue 400 B uanazon: 0-380B; 200B auamnazon: 0-220B
XapakTepUCTHKU | YacToTa 0I'n-400I'
Pabora ¢ neperpyskoit Tun G: 150% oT HOMUHAIIBHOTO TOKa B TeueHue 1
MuHyTHI, 200%
OT HOMHHAJIBHOTO TOKa B Tedenue 0,5 cek;
Prum:  120% OoT HOMMHAJIBHOTO TOKa B TeueHHe 1
MUHYTBI;
Xapakrepuctuka |MeTos ynpaBieHuUs BecceHCopHOE BEKTOPHOE YIPABICHHE CKOPOCTBIO,
yIIpaBICHUS ynpasienne Hanpsbkenuem/dactoroit (V/F)

Pa30MKHYTOr0 KOHTypa

Jluama3oH peryJIHpOBKH

CKOpPOCTH

1:100

ITyckoBoii Bpamarommi

MOMCHT

150% HOMMHAIBHOTO BPAI[AIOIIEr0 MOMEHTA Ha
yacrore 1 'y

TouHOCTH CTAOUIBHOTO
COCTOSIHUSI pabodell CKOPOCTH

<+/- 0.5%0T HOMHHATBHOW CHHXPOHHOW CKOPOCTH

Tod4HOCTh 4YaCTOTHI

Ludposas ycranoska: makc. yacrora X +/-0.01%;
aHaJIoroBasl ycraHoBka: Makc. yacrora X +/-0.5%

YacTtoTHOE
paspenieHue

AmnanoroBas 0,1% oT MakCHMaabHOM YaCTOTHI

YCTaHOBKA

udpoas 0.01I'y

YCTaHOBKa Tounocts: <100I':0,01T 1, >= 100I'11:0,1T 1y
Buemnuii 0,5% oT MakCHMaabHOM YaCTOTHI

HMITYIIbC

13




ITapametp

Omnucanue nmapamerpa

YBenuuenue Bpalaruero
MOMCHTa

ABTOMaTHYECKOE YBEINUCHUE BPAMIAIONIEr0 MOMEHTA,
Py4YHOE yBEIUUCHHE BPAIIAIOIIEro MOMEHTa
0,1%~20,0%

Kpusas Hanpsoxenne/Yacrora
(xapakTepucruka
HAIPSDKCHNUSI, YaCTOTHI)

VceranoBka yacrorsl B quana3zone 5~400I', umeercs
BO3MOXXHOCTb BBIOMPATh NOCTOSIHHBIH BpaIlarO i
MOMEHT, HUCXOZSIIMI BpalaloInii MOMEHT 1,
HUCXOJAIIMIH BpallaroLUMil MOMEHT 2, HUCXOISIINI
BpaIlAIOIMH{ MOMEHT 3, BCEro 5 TUIOB KPHBOI

Kpusas yckopeHust

2 pexxuMa’ yCKOpeHHe U 3aMeJJICHUE II0 IPSIMOit

3aMeIEHUs JIMHWH, ¥ YCKOPEHHE U 3aMe/IJIeHne 0 S KpUBoii, 7
THITOB BPEMEHH YCKOPEHHUS U 3aMeeHns (MOXKeT OBbITh
BBIOpaHa €IMHUIA MUHYTHI/CEKYH/IBI), MAKC. BpeMst
6000 mMuHyT,
Topmosxe | PaccenBanue BHyTpeHHee Wil BHEIIHEE TOPMO3HOE COMPOTHBIICHHE
HUE MOIIHOCTH TPH
TOPMOXKEHHU
TopmoxeHne JHeiictByronias yacrora 0-15 'y mycka
IIOCTOSIHHBIM U ocTaHoBa JeicTByomee Hanpsokenue 0-15%,
TOKOM neiictyroniee Bpems 0-20.0 ¢

TomukoBast pabota

Juana3on ToaukoBbix yactoT 0.50T'11~50.00T1r; MmokeT
OBITH YCTAHOBJICHO BPEMsI YCKOPEHHSI, 3aMEIIICHUS
TosuKoBOW pabotsl 0.1~60.0c

PaboTa Ha MHOT09TAITH O

PeamuzoBana BHyTpenuM I1JIK mm ¢ nmynbTa

CKOPOCTH yIIpaBIeHHS
Buytpennunii [INI- VYnobeH s co3naHus 3aMKHYTO# 1enu

KOHTPOJILIEP

ABTOMaTHYECKAs Asromarndeckas ontumusanus Hanpsokerns/YacTorsl
sHeprocoeperaromas Ha OCHOBAHHUHM HATPY3KH AT pealn3aliu

dyHKIMS sHeprocoeperarouieii paboThl

ABTOMaTHYECKAS VmeeTcst BOSMOXKHOCTB ITOAIEPAKKH TIOCTOSIHHOTO
PeryanpoBKa HaIpsDKEHHS BBIXOIHOTO HanpsbkeHust, Korna HanpspxeHne

(AVR) HCTOYHHKA IIHTAHUS KOJEOIETCSI.

ABTOMaTHYIECKOE ABTOMaTHYECKOE OrpaHHYCHHE PabOUero ToKa BO

OrpaHUYC€HUE TOKA

n30eKaHe YPE3MEPHOIoO TOKA, KOTOpI)IfI BBI3BIBACT
ABTOMAaTH4YCCKOC BBIKIIFOUCHUEC

Pabouas GpyHKIUSL

VYmpapieHue myckoM

ITynsT onmepatopa, IporpaMMUpyeMble KIEMMBI,
CIIeI[aJIbHbIN OPT HOCIEA0BATEILHOIO BBOIA-BHIBOIA

YrpasieHue 4acToToi

LudpoBoe, aHATOr0BOE, HMITYJIECHOE 00ECIICUCHHE C
MOCIIEIOBATENIBHOTO TIOPTA BBOJA BBIBOJA, MMEETCS
BO3MOYKHOCTD BKITFOUEHHS B JIF000E BpeMs TFOOBIM
crocobom

OyHKIUS BBIXOTHOTO
HMITyJIbCa

BBIBO HMITYJTECHOTO KBAPaTHO-BOIHOBOTO curaana 0-
20KT 1, uMeeTcst BO3MOXXHOCTB Pean30BaTh BHIBOJ
(hH3UUECKOro TapaMeTpa, TAKOr0 KaK yCTAHOBOYHAS
4acTOTa, BLIXOHAsI YACTOTA M T.JI.

AHaJIOTOBBIA BBIXOIHOH
CHUTHAI

2 KaHaJia BBIBOJIa aHAJIOrOBOr'o curHasa, kagain AO1
moxer ObITh 4-20 MA wim 0-10B u xanan A02 — 0-10B;
XOTSI HHBEPTOP MOXET PEan30BBIBATH BBIBOJ
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ITapametp

Omnucanue nmapamerpa

(I)I/ISI/I‘IBCKOI‘O TapaMeTpa, TaKOro Kak yCTaHOBOYHAasA
4acCTOTa, BBIXOJHAA 9aCTOTa U T.[.

KJIaBHATYypa

CBETOIUOIHBIN UCILIICH

MNmeercst BO3SMOKHOCTD YCTaHOBKH:. YaCTOTHI,
BI)IXOI[HOI\/'I YaCTOTHI, BBIXOAHOI'O HAIIPSKECHUA,
BBIXOIHOI'O TOKa M T.I., BCETO 20 Tunos I1apamMeTpoB

ODyHKIUSI OITOKHPOBKI
KHOTIKU

TTonHast WM YacTHIHask GJOKMPOBKA KHOMIOK
(aHaIOrOBBIH MOTEHIIHOMETP MOKET OBITH
3a0JIOKHPOBAH)

OyHKIUS 3aIUThHI

3ammuTa OT Ype3MepHOro TOKa, 3alIUTa OT YPE3MEPHOT O
HAIpPSDKEHHUS , 3aIUTa OT HEJOCTATOYHOTO
HAIpPsDKEHHUS, 3aIlUTa OT IIeperpeBa, 3aluTa oT
Ipe3MepHOH Harpy3KH, U T.J.

OHI_II/IOHELHI)HLIB qacTu

KOMIIOHOBOYHBII y3€I]l TOpMO03a, KJIaBHaTypa
JIUCTaHIIMOHHOTO YIIPABJICHHS, COCAMHHUTEIIbHBIN
KabeInp JUIs KJIaBHATypPbl AUCTAHIIMOHHOT'O YIPAaBICHUS
" T.J.

yCIoBUS
OKpyXKatoleil cpepl.

VYcnoBus UCTIOIB30BAHUS

HCTIOJNIB3YETCS TONBKO B TIOMEIICHHUH, B KOTOPOM
OTCYTCTBYIOT IbLIb, IPSIMO COJHEYHBIN CBET,
KOPPO3UIHBIH ra3, BOCIIIAMEHSIOIUICS a3, MaCIsTHbINH
TyMaH, UCIIapEHHsl, KOHJICHCAT MJIM COJIb U T.J.

OKPYKAIOIIEr 0 BO3ayXa

BBICOTA Menee 1000 m. Ecau 6osee 1000M. HE0OX0aMMO
UCII0Jb30BaTh 60JIce MOIIHBIA HHBEPTOP MJIH CHUKATH
HArpy3Ky
-10°C + 40°C (mpu TemriepaType OKpYXaroIiero
Temmeparypa Bozayxa 40°C ~50°C, noxairyiicta, yMeHbIINTE

MOIIHOCTb UJIN YBEIIMYBTE OXJIAXKACHUE paana'ropa)

Bi1a)xHOCTh
OKPYKaIOIIET 0 BO3AyXa

Menee 95%, npu OTCYTCTBHH KOHJEHCATa

KOH(Urypauus

BUOpAIHst Menee 5.9m/c2(0.6r)
TeMIicpatypa Xpaneans | ot -40°C 10 +70°C
CrerneHp 3aIIUThI 1P20

Pexum YCTaHOBKH

Pexum oxmaxaeHust

C noMolLIbl0 BEHTHIIATOPA C aBTOMAaTUYECKUM
yIIpaBJIEHUEM TEMIIEPATYPOH

Hactennas ycranoBka

Jlns obecredeHust IPeKpacHoro (yHKIMOHHPOBAHUS JaHHOTO HHBEPTOPA,
MOXaITyicTa, BRIOMpaiiTe HaaIeKalUil THI ¥ IPOBEPSITE COOTBETCTBYIONIEE
OIICaHNe, IPEACTABICHHOE B JaHHOIH TIaBe Iepe]] MOACOSIHHSHIEM IS
HCIIONB30BAHUSL.

A

OCTOPOKHO

CJ'IC,I[yCT BbIGPIpaTL HpaBHJ’IbHHﬁ THII, B IPOTUBHOM Cily4da€ BO3MOXXHO
HEHOPMAJIbHOE (byHKI.IPIOHPlpOBaHPIC JABUTATEJIS WK ITOBPEXKICHUE HHBEPTOPA.




3. YcraHoBKa n noagkn4vyeHve
3.1. YcnoBus yCTaHOBKMU

3.1.1. Tpe6oBaHue K yCTaHOBKE B NOMELUEHUAX

(1) YcraHoBKa B XOpOIIO MPOIYyBAEMOM IOMEIICHHH, MPH TEMIIEPATYPEe OKPYKAIOLIEro BO3AyXa B
npenenax or -10 C pmo ~40°C, ecimm Temmneparypa mnpesimaer 40°C, Tpebyercs 00s3aTelbHBIH
JIOTOJIHUTEIBHBI TEIIOOTBO.

(2) WsGeraiite BBIMONHATH YCTAHOBKY B MECTaX, HAXOMSIMMXCS IO BO3JCHCTBHEM IPSIMOrO
COJIHCYHOTO CBETa,  IIPH 3HAYUTEIBHON 3albUICHHOCTH, NPH HAJIMYMM B3BCIICHHBIX BOJIOKOH ¢
METaJUTHYECKOIl Ty/PHI.

(3) 3ampemmaercst ycraHOBKa B MECTE, TI€ HIMEETCSE KOPPO3UITHBIIN HIIN B3PBIBOOIIACHBIH ra3.

(4) Braxxuocts momwkHa ObiTh MeHee 95%, 6e3 comepKaHusi KOHACHCATA.

(5) MuBepTOp yCTaHABIMBAETCS HA IUIOCKON MOBEPXHOCTH ¢ BuOpanueit menee 5.9m/c2(0.61).

(6) YcranaBnuBaiiTe MHBEPTOpP BAAIM OT HCTOYHMKA DJIEKTPOMATHUTHOIO M3IIYYCHHS H JIPYroi
9JIEKTPOHHOM aMIapaTypsl, 4yBCTBUTEIBHOM K 9JIEKTPOMATHUTHBIM BO3MYICHHUSIM.

3.1.2. MNonoxeHue Npu yctaHOBKe

(1) WuBeprop ycTaHaBIHBAETCS BEPTHKAIBHO, TOPH30HTAIBHAS YCTAHOBKA CEPbE3HO BIHSCT
Ha OTBOJ TEILIa, M HHBEPTOP JODKEH HCIIONB30BATHCS C MEHBIIEH HATPY3KOif.

(2) TpeGoBaHust K MHHUMAJIFHOMY MTPOCTPAHCTBY AJISl YCTAHOBKH M K PACCTOSHHUSIM MPEICTABICHBI
Ha puc. 3-1.

(3) Ilpu ycTaHOBKE HECKOIBKAX MHBEPTOPOB, MEXKTY HUMM Cle[yeT YCTAHABIMBATH BELYLIMH
JIeNIUTEIb, CMOTPUTE puUC. 3-2.

BrrTspxHOM
BEHTUIISTOD 200mm unu Gonee
BruITSDKHOU CLLLEL AL LA
BEHTHJISITOP * ’ $10mm um Gosee
l el e Wi '
1 | 53] B
- B 500mm 500mm
50mm — o WA WA
I(;Um 5 I gg o |- ;\i_SOmm Gonee Gonee
oree wim
soce Goree
110mm whm Gonee 1 \ 200mm uu 6onee

SR N S RRRRNNNN

Puc. 3-1 IIpocTpancTBO NPU YCTAHOBKE
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<4—— Beaymmii nenurens

aor
doanyy

Puc. 3-2 YcTaHOBKA HECKOJIBLKHX HHBEPTOPOB
3.2. Pas6opka u yctaHOBKa YacTell UHBepTOpa

3.2.1. Pa3bopka u ycTaHOBKa naHernu oneparopa
(1) Pasbopka

HaxxmuTe yKa3aTelIbHBIM HajblieM Ha YIiIyOJicHHE B
KJIaBHATYype, CJIeTKa HAKMUTE Ha THOKYIO (DHKCHPYIOIIYIO
IUIACTUHY, BEITSHUTE €€ Hapy)Ky, 3aTeM CHUMHTE

KJIaBHATYpYy. YcraHoOBOUHBIH

BBICTYII
(2) cbopka Y
CHavaJia HOMECTUTE KPEeIIeKHBIH KPIOK,

PACIIONOXKEHHBIH B BepXHEH YacTH KJIaBUATYPBl, Ha

YCTaHOBOYHBIN BBICTYII KJIABHATYPbI, HAXKMHUTE

yKa3aTeIbHbIM MajblieM Ha THOKYIO KPEeIeKHYIO IIIACTUHY Kprox

B BEPXHeil 4aCTH KJIaBHATYPbl U BTOJIKHUTE €€ BHYTDb, VY CTaHOBOUHbIIL

OTILYCTHTE €€ B Ha/UIeKaIleM IO0JI0XKeHHH (I10CIe IeIKa), BBICTYII

cm. Puc. 3-3.

Puc. 3-3 YeranoBka KJIaBHATYPBI

3.2.2. CHATMe 1 yCTaHOBKa NiiacTMaccoBOM/MeTanImM4eckon KpbILLKHU:

(1) pasbopka

BeraBbre masnen B 0TBEPCTHE JUIsl PYYKH, PACIIONOKEHHOE B HIJKHEH 9acTH KPBILIKH, TOJHHMHUTE €€ C
CHUIION, MOKA 3allesKa MeX/1y KPBIIIKOH H KOPITyCOM He OTOMIET, MOTAHHUTE KPBILIKY Ha3ajl, MOCiIe 3TOro
BBl MOJKETE CHATH KPBILIKY.

(2) cbopka
1> HakioHUTE KpBIIKY Ha 5-10 rpaaycos;
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2> BCTaBbTC YCTAHOBOUHBIA BBICTYII B COOTBETCTBYIOILEE OTBEPCTHE Ha KOpIyce OJIoKa, 3aTeM
Ha)XMHTE BHU3 C CHIIOH, cMoTpuTe Puc. 3-4a.

CHsITHE H YCTAHOBKA METALIMYECKON KPBIILKH
(1) pas6opka

CHayana OTBHHTHUTEC 2 BHHTA 1O OOKam KPBIIIKKW W BBIABUHBTE €€ CJIIErKa II0 TOPU30HTAJIH, 3aTEM
HakJIoHHTE ee Ha 15 TpagyCoB U IOTAHUTE €€ HAPYXKY 110 HAIIPABJICHUIO, ITIOKAa3aHHOMY Ha PHUCYHKE CIIpaBa,
TENEPb Bl MOKETE CHATH KPBILIKY.

(2) cbopka

CHauana MOCTaBbTE KPBIIIKY MapajuIelbHO KOPIyCy OloKa u 3aduKcHpyiTe ee ¢ JBYX CTOpPOH
WHBEPTOPA, 3aTEM TOJIKHUTE €€ BIIEPE] M JaliTe KPENEXKHBIM YacTsM Ha €ro BEPXHEW uyacTd BOWTH B
KPETIEKHBIE TIPOPE3H, HAKOHELl, IPUBMHTHTE KPBIIIKY U 3aBEPIIMTE YCTAHOBKY KPbINIKH. Kak IMoKa3aHo Ha
Puc. 3-4b.

Puc. 3-4 CHsATHe M YCTaHOBKAa ILIACTMACCOBOM Puc. 3-5 cHATHE H YCTAHOBKA KPbIIIKH
KPBIIIKH

3.3. MpumeyaHusa no npoknagke NPoBoAoB

(1) IMepen mpoOKIAAKON MPOBOIOB YOEAWTECh B TOM, YTO MUTAHHE BBIKIIOYCHO B

Teyenue 10 MUHYT, B IPOTHBHOM CIIydae UMEETCS OIIACHOCTH yiapa TOKOM.

(2) 3ampemaercst moACOEMHSTH MUTAKO I MPOBOA K BeiBogam U, V, W unBepTopa.

(3) B unBepTOpE MMeEeTCsT yTeuKa TOKa, IIPH 3TOM yTedKa TOKAa B HHBEPTOPE CPEAHEH

MOIIHOCTH/BBICOKOM MOINHOCTH Oosiee SMA, B memsix 0e30IMacHOCTH HHBEPTOP U

JIBUTATENIb JOJDKHBI OBITH O€30IIaCHO 3a3€MJICHBI, OOBIYHO B Ka4yecTBE IIPOBOAA
A 3a3eMJICHHUs] HCIONb3YEeTCS MEIHBIN MPOBOA CEUYeHHEM 3,5MM2 C CONpPOTHBICHHEM

OCTOPOKHO 3azemienus meaee 10 Om.

(4) Tlepen TpaHCIOPTHPOBKOW MPOBEAUTE MPOBEPKY MPOYHOCTH HA CKATHE, C TEM,

4TOOBI IT0JIL30BATEINO HE TPEOOBAIOCH IIPOBOJUTH Ty MIPOBEPKY €LIE pas3.

(5) He cremyer ycraHaBIHBaTh 3JIEKTPOMATHHTHBIH KOHTAKTOP M AEMII(UPYIOILYIO

€MKOCTb WJIU Jpyroe abcopOupyromiee ycTpoicTBO, CMOTPHUTE pHC. 3-5.
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Puc. 3-6 3anpelenne ycTaHOBKH MATHUTHOTO KOHTAKTOPA M eMI(UPYIOLIEii eMKOCTH MeKIY
HHBEPTOPOM H BHraTeleM

3.4. I'Ipoxna,qKa CUITOBbIX MPOBOAOB rMaBHOroO KOHTypa
3-¢azHbiit
Ppa3MBIKaTeNb
3 —ctasnoe
3JIEKTPOIUTAHHE

TIEPEMEHHOI' O TOKa

Puc. 3-7 IIpocTasi NPOK/IaAKA CHIOBBIX IPOBO/IOB [NIABHOI0 KOHTYPa
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34.1. CoeavHeHMWe MHBEPTOpPa M AONONHUTENbLHOro o6opyaoBaHUsA

(1) Mesxy HCTOYHHKOM MUTAaHUSI H HHBEPTOPOM JOJDKHO Pa3MEIaThCs Pa3beANHUTEIBHOE yCTPOHCTBO,
TaKOe KaK Pa3beAMHHUTENBHBIN BBIKIIOYATEIb Ul 00eCedeH s O€30MacHOCTH MePCOHaNa IPH BBIIOIHEHUH
PEMOHTA MHBEPTOPA U HCIIONB3yEeMOE TIPH HEOOX0AMMOCTH 0053aTEIBHOTO BHIKITIOUCHNUS THTAHHUS

(2) KonTyp nutanust 10/DKEH HMETh
pa3MbIKaTeIb WM TPEIOXPaHHTENb C
(yHKIMEH 3alUTBl OT YPE3MEpPHOTO
TOKa BO H30€XaHHE BO3HUKHOBEHHS
HEHCIIPaBHOCTEH BBI3BAaHHBIX COOEM B
YCTPOJCTBE, YCTAHOBICHHOM BCIEH 32
HHBEPTOPOM.

?3) BxopHoii peakTop
[IEPEMEHHOTr 0 TOKa

Ecan nuamazon mepekoca (a3

cocraBisier 6onee 3%, HeCcTaOMIILHBIN
WCTOYHVK TTHTAHMS (CKAUKN HATIPSDKEHIST)
WINA HeoOXoaguMO
yiydiieHne Kod(pduuneHTa nuTaHus
CTOPOHBI BXOJIA CIICyEeT yCTaHABINBATh
BXOJIHOI PEaKTop.

(4) MarHuTHBIE ~ KOHTAKTOP
YIpaBJiICHHS MPUMEHSIETCS TOIBKO IS
YIpaBieHHS MUTaHHUEM OT MCTOYHHUKA
nutanus. He npuMeHsiiTe MarHUTHBINA

KOHTaKTOp UL yIpaBIeHHS
BKJIFOYCHHEM/BBIKITIOYCHHEM
HHBEPTOPA.

(5) OumpTp dIEKTPOMATHUTHOM
COBMECTHMOCTH Ha CTOPOHE BBOJA
HCIIONB3YETCs IS TIOIABICHHST TIOMEX
[IPH TIPOBEICHUH BBICOKOH YacTOTHI U
MOMEeX W3Iy4eHHs B MPOBOAE OT
HCTOYHHKA IUTAHUS K HHBEPTOPY.

(6) DuabTp 3TEKTPOMATHUTHOM
COBMECTHMOCTH Ha CTOPOHE BBIBOJA.

Hcnonssyiite dunsTp
SIIEKTPOMATHUTHON COBMECTHMOCTH HA CTOPOHE BBIBOIA
JUTSL TIOJABIICHUSI TIOMEX HM3IIYyYeHUs W YCTPAHEHHS TOKa
YTEYKH U3 CTOPOHBI BBIBOJA.

(7) BsIx0aHOI peakTop MEPEMEHHOr0 TOKa. PEKOMEH/IyeTC sl HCIIOIb30BaTh BEIXOAHON PEAKTOP
MEPEMEHOT0 TOKa BO M30ekKaHHe MOBPEKACHUS H30JSIIIUH ABUTATEIIS, VISl 3AMIUTHL OT CIIUIIKOM BBICOKOTO
TOBA M JUTS YACTOTHOI 3aIMTHI HHBEPTOPA, KOTa COSANHUTENbHBIN IPOBOJ MEKITYy HHBEPTOPOM H
nBuratesneM npesbiniaet 20 M.

(8) IlpoBon 3asemiueHuss B cbope. VHBeprop ¥ [OBHrartenb JODKHBI OBITh 3a3€MIICHBI, H
COMPOTHBIIEHNE 3a3eMIICHUsI TODKeH ObiTh MeHee 10 Om. IIpoBox 3a3emiteHus [OJDKEH OBITH TOCTATOYHO
KOPOTKHM, a IHAMETp TPOBOJA JOCTATOYHO GONBIIHM (HE MEHee CIIeqyIOIIei CTaHIaPTHON BEIMINHEI):
MOIIHOCTB JIBUTaTENs He Oonee 7,5 KBT; MenHblii TpoBoJ ceueHneM cbiie 3,5 Mm?

MOIIHOCTB ABuraTens 11-15 kBT: MenHbli MpoBOJ] ceueHneM CBBIIIE 8MM2.,18,5-37 kBt > 16MM2,
45-75 kBt > 25mM

Puc. 3-8 CoenuneHnue HHBEPTOPA U
NpHCOoeIHHSAEMbBIX YacTeil
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3.4.2.

Mpoknagka NpoBOAOB K KIleMMaM rfiaBHOro KOHTypa

ﬂaHHLIB o BXO[[HLIX/BI)IXOI[HI)IX KIIEMMaXx IIaBHOT'O KOHTYpa IMPEACTaBJICHbI B Ta6J’II/II_IB 3-1.

Ta6auua 3-1 Onucanne BXOTHBIX/BHIXOAHBIX KJIEMMHO KOPOOKH IJIABHOIO KOHTYpa

Anantupyemblid sl
P KiteMMBI r11aBHOTO KOHTYpa HOBaHHE Onucanue GpyHKIHNA
KJIIEMM
LI Hynesoii npoBojg
ESQ1000- L2 ®da3zublii 1POBOJ
250004 ~ o P+ DC Volt. (Hanpfmenne IIOCT. TOKa)
TIOJIOKMTCIIbHBIM BBIBOJ
ESS(%%L%O& L1 L2 p+ p. U \-' W E P- BBIBOJ] IIOCT. TOKA, OTPULIATEIbHBII BEIBOJ
uVv,w 3 (hasHblil BEIBOJ IIEPEMEHHOTO TOKA
E Knemma 3asemnenust
LI Hynesoii npoBojg
L2 dazHblii TPOBOJI
P+ DC Volt. (HanpsbkeHue moct. Toka-)
ESQlOOO-ZSOOZZ g TIOJI0KUTETbH I Bb\l'BO/:[
i | ! il PB 3ape3epBUPOBAHHBIN BBIBOJ AJIsI BHEILIHETO
L1 12 p+ PB 'P_' U VW E ) TOPMO3HOTO CONPOTUBICHUS
P- BeiBo mOCT. TOKA, OTpHLIATENbHBII BHIBOJ
uVv,w 3 ¢azHblii BHIBOJ] IEPEMEHHOTO TOKA
E Krnemma 3asemiieHust
LI Hynesoii npoBoj
L2 Da3Hblii TPOBOJ O] HANIPSHKCHUEM
P+ DC Volt. (HanpsbkeHue moct. Toka-)
ESQ1000-250037 = iy ] | e TTonoxurenpHbBIIH B]ilBO/‘:[.
= s e s | PB 3ape3epBUPOBAHHBIN BBIBOI AJIsI BHEILIHETO
Li12 P+PBP-PEU VW TOPMO3HOI'0 COIIPOTHUBJICHH.
P- Hamnpspkenue moct. Toka, OTpULIATENbHBINA BBIBOJ.
PE BeIBOz KJIEMMHOIT KOPOOKH 3a3eMIICHUS,
UVv,w BeiBoz 3-(hasHoro nutaHus nepeMEHHOr0 TOKa
R,ST 3 ¢azublii BBOJ nepeMeHHoro toka 380B kinemma
ESQ1000- P+ DC Volt. (HanpspkeHue noct. Toka)
4T0007G/C ~ RS TP+P- UV WE TIOJIOKUTEIbHBIN BBIBOJT
ESQ1000- P- BBIBOJ IIOCT. TOKA, OTPULIATEIbHBII BEIBOJ
4T0015G/C uVv,w 3 (asublit BLIBOJ IEPEMEHHOTO TOKA
E Kremma 3azemienust
) RS T 3 ¢azublii BBoJ nepemeHHoro toka 380B kinemma
ESQ1000 e f el e e ] | P+ DC Volt. (Hapspkenue moct. Toka-)
-4T0022G/C~ e e} e e} s e e — MIOJIOYKUTENBHBINA BBIBOJL
ESQ1000 R S TP+PBP-E U VW[ P- BBIBOJ] IIOCT. TOKA, OTPULIATEIbHBII BEIBOJ
-4T0110P/C PB 3ape3epPBUPOBAHHBIN BBIBOI JJIsI BHEILIHETO
TOPMO3HOI'O CONPOTUBJICHUS
E Kiiemma 3a3emnieHust
[SAYAY 3 ¢azHblii BHIBOJ IEPEMEHHOI0 TOKA
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Hanme-

Anan-r;garifean KnemMbI r1aBHOT0 KOHTYpa HOBaHHE Onucanne GyHKIuN
KJIIEMM
R,ST 3 ¢azublii BBoJ nepeMeHHoro toka 380B knemma
P CTOPOHH IIOCT. TOKA, MOJIOKUTEJIbHAS KIICMMHAast
ESQ1000 P+ KOpoOKa HapsHKeHUS
-4T0110G/B ~ P, x P+ MoxeT nozacoe1uHAThCS
ESQ1000 : PeaxTop nocr. Toka
-4T0150G/B PN OP_ B B Lol P CTOpOHA MOCT. TOKA, HEraTHBHAS KJIEMMHAS
ESQ1000- salelelalele elalalah KOpOoOKa HaNpsHKEHUs KIIeMMa
4T0150P/B ~ 4 = PB TOPMO3HOE COMPOTUBIIEHHE TIOCT. TOKA MOKET
ESQ1000- noacoequHATEC Mexay P u PB
4T0185P/B uv,w KJIeMMHas KopoOka 3 (asHOro BhIBOZA
[EPEMEHHOI0 TOKa
E KnemMHast KopoOka S9KpaHUPOBAHHOTO 3a3eMJICHHS
R,ST 3 ¢azublii BBoJ nepeMeHHoro Toka 380B kinemma
ESQ1000- P CTOpOHA IOCT. TOKA, MTOJIOKUTENIbHASE KIEMMHAast
4T0185G ~ KOpOOKa HaNpPsHKEHHUsI KIIeMMa
E%)Qsls%(g' - - T - - P+ 3ape3epBUpOBaHHAs KJIEMMa /151 BHEIIHETO
i e T A = i
ESQ1000- P S R PO T Wl E o léeaKTopa OCT. TOKa
[ syl sy el | sy s s P s - TOPOHA ITOCT. TOKA, HEraTUBHAsA KJIEMMHAas
410220 ~ : . e i KopoOKa HanpsKeHHs KIeMMa
ESQ1000- uVv,w Knemmuas kopobka 3 dasnoro BeiBona
4TO750P [EPEMEHHOI0 TOKa
E Knemmuas kopobOka 9KpaHHPOBAHHOTO 3a3¢ MIICHUS

(1) ITpu HEOOXOAMMOCTH, IMEETCSI BO3MOXKHOCTB [O/ICOEIHHSTH TOPMO3HON

610k Mexny P+ u P- ¢ BHemHel cTOPOHBL.

(2) ITput HEOOXOAMMOCTH UMEETCSI BOSMOKHOCTD ITOACOCANHATH TOPMO3HOM
pe3ucTop mocT. Toka Mexkay PB u P+ ¢ BHemHell cTOpoHBI
(3) IIpu HEOOXOAMMOCTH, PEAKTOP MOCT. TOKA MOXKET OBITh MOACOCIHHEH MEXIY

PuP+.

(4) Iepen nocrakoii P u P+ 10mKHEI OBITh 3aMKHYTHI, B IPOTHBHOM CIIydae

HHBEPTOP HE paboTaeT .
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3.5. OcHoOBHas paboyas cxemMa 3neKTpUuYeCckux coeguHeHUn

Anantuposanssii tTHn ESQ1000-250004~2S0037 ESQ1000-4T0007~4T0007~4T0015G ESQ
1000-4T0022G-ESQ1000-4 TO750P

ESQ1000

(onums)

Puc 3-8 OcHoBHAsI cXemMa CoeIMHeHHS
3.6. PacnonoxeHue KOHTypa ynpaBreHUA U NpokKnagka npoBoaos

3.6.1. MecTononoxeHue u yHKLMOHUPOBaHME KIIEMMHOro TepMuHana u
nepeknoyarenen:

MecTomosioKeHHe KJIEeMM U Iepekiroyaresneii Ha nanenu L{I1 npencrasieHo Ha Puc. 3-9

Omnucanue QyHKIMOHHPOBAHUS KJIEMM, ITOCTaBJIIEMON MOIb30BaTENIO, MpecTaBiIeHo B Tabmume 3-2,
onucanue QyHKIMOHUPOBAHUS M yCTAHOBKH IepeKItouarels npeacrasieHsl B Tadmuue 3-3, kemmbr CN1, CN3
U TIepeKIovaTeb IpeaHa3HadeHbl AT IOJIb30BaHMs IPOU3BOAUTENEM. BhImonHsiiTe MpokIaaKy IPOBOJOB K
KJIeMMaM HaIexalmuM o0pa3oM U Iepeji HCIONb30BaHUEeM HHBEPTOpa yCTAHOBUTE BCE
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TIEPEKIIOYIATEIN HA MaHEIN HH B ITOJIOXKCHHUE BKJ'I., KaK MUHHUMYM, PEKOMEHAYETCSA HCIOJIB30BaTh IIPOBO
2
ceueHreM 1 MM~ B KauecTBe COCANHUTEIBHOI'O IIPOBOJAA AJISI KJIEMM YIIPABJICHUS.

(manesns 1IT
B unBepropa
ESQ1000)

Puc. 3-10 Ilepexaouarenn Ha nanesn LIT

Tadanua 3-2 ®yHKIUOHAIbLHOE ONUCAHUE KIEMM

CuMBO.JI DyHKIMSA

Onucanue pyHKIUU

RS485 JP15 nopt cBsizu RS485, JP15

HIOPT CBSA3H AT JUCTAaHIMOHHON KJIABUATYDHI,
yIpaBieHHe Ooliee CTapIIuM YCTPOHCTBOM HIIH
KacKaJIOM ¥ CHHXPOHHOE YIIpaBJICHHE

JP1 BsiBog curnana peine c60st Bcerna npu BO3HHKHOBEHHHU HEHCIPAaBHOCTH B
HUHBEPTOPE OTCOCANHANTE KOHTAKTHBIH IITHIPE B
pere KOHTYpa.

CN2 BHemiHee ynpasieHne BBOxom/ Hcnonb3yiiTe 3TOT OPT IpH paboTaromeM

BBIBOJIOM KJIEMM

BHCIITHEM YIIPABJICHUH KJIEMM

Tadauua 3-3 @®YHKINOHAIbHOE ONUCAHNE NEPEKII0Y AT

3aBoackas
CumBoa DyHKIHA YcraHoBka YCTaHOBKA MO
YMOTYAHHIO
JP7 YCI 5B/10B Boi6op pexuma BBoga  |5V: curnan nanpsokerus 0-5B; 0-5B
HaNpsHKCHHS 10V:curnan Hanpsbkenus 0-10B
JP9 Br160p pesxuma BBOsIA A: curnai toka 0/4~20MmA ; V: curnan 0-10B
toka/Hanpsokerune CCl HanpsbkeHus 0-10B
JP6 Knemma ananorosoro BeiBoga AO1, |A: 4~20MmA: xitemma AOL 0-10Vv
BBIOOp THUIIa BHIBOAA BBIXOIHOM curHai Toka V: 0-10B:
TOKa/HATTPSK CHUISI BeBOAI KiieMMa AOL cHrHAI HANPSOKEHST
JP11 Kiemma nutanus 108/58 1:10B 2:5B 10B
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3.6.2.

(1) KiemMMmbl KOHTypa yIpaBICHHS ISl MHBEPTOpPAa MOMIHOCTBIO MeHee 1,5 kBT opraHm3oBaHb
CIETYIOIIM 00pa3oM:

Pa3bsicHeHue naHenu ynpaBnenus LM

(2) KitemMbI KOHTYpa yIpaBiIeHHs AJIs1 HHBEPTOPA MOIIHOCTBIO CBHIIIE 2,2 KBT oprann3oBaHbI
CIETYIOIIM 00pa3oM:

(3) ©ynkunonuposanue kemmbl CN2 npezacrasnero B Tabmime 3-4.

Tabauua 3-4 ®yukuuonaabHas tadauna naneau HIT ki1emmHoi#i kopookun CN2

ITapameTtp CumBoJ HaumeHoBanue Onucanue pyHKIUU Crneunduxanus
g = FWD Komanpja pabotsl Komanna pabotsl Biepen, | Mzomsuus
g S BIIEpEH HazaJ| IPe/ICTaBIICHA B OITOMApbI
g g REV Komanna paGotel Hazan | rpynne F5.08 omucanue BxoaHoe
= ¢byHKIHN COIIPOTHBIICHHE
JIBYXITPOBOJTHOTO U R=2Kom;
TPEXIPOBOIHOrO Makc. BXoaHas
YIIpaBJICHHS 9acTora:
5 < Xl BBol yHHBEpCaIbHOM Hcnons3yercs Kak 200I'y
g = ¢dyrkunn 1 YHHBepCasbHask BXOJHAS
£ E X2 BBoJ yHUBEpCaIbHO KJIeMMa, ofpoOHas
g byHKImY 2 uHdpopmarus
z g X3 BBoj yHuBepcaabHOil npezcTasiena B Pasnene
3 § dynKipn 3 6, cexus 6.6. (F5 Bxoznoe
e | X4 BBol yHHBEpCaILHOM rpymma) COHPOTI./IBHGHHe
=5 dynimn 4 (byHKIMOHATBHOE X7, X8:
A =
E X5 BBoJ yHUBepCaIbHO onucanue ssoza. X7, X8 R=2Kom
= dyHxmmn 5 MOTYT UCIIOJIb30BAaThCs Makc. BBIXOAH.
§ X6 BBoJ yHUBEpCaIbHO Kax Bxoamoit nopr Jactora;
B b Hﬁ yml 5 P BBICOKOCKOPOCTHOT'O 20KT'1
S X7 YHER — UMITyJIbCa, MOAPOOHEe Jluama3oH BXOIH.
Baox yruBepcabHoi cM. Pasgen 6, cexius 6.6. HaNpPsDKEHUS .
dyHKIMN 7 15- 24V
X8 BBoJ| yHUBepCaIbHOI
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ITapameTtp CumBo HaumeHoBanue Onucanue pyHKIUU Crneunduxanus
¢dynkimu 8 (o6umii BeiBO: COM)
+24V VcToyHuK mUTaHus O0ecneunBaercs Makc. BEIXOIHOM
+24B nuTtanue +24B. ToK: 150MA
(oTpHIATENBHBII MOTIOC
= COM)
2 +10V/+5V VcToyHuK mUTaHus Oo0ecneunBaercs Makc. BEIXOIHOM
g +10B/5B nutanue +10B/+5B ToK: 50 MA
= (oTpHUATENBHBII TTOIIOC:
= GND)
E COM OO01wuii BBIBOJ :r24B, OO01muii BBIBOI U 6a30B0e BHyTpeHHss
£ OTPHIATEIBHBIH MOTIOC 3a3eMJIEHHE BBO/IA H3OIALHAS MEXKTY
= HCTOYHUKA MTUTAHUS nU(POBOro CUrHaia COMu GND
GND OTPULIATENBHBIN MOJIFOC BazoBoe 3a3eMiieHHE
HCTOYHUKA [TUTAHUS aHaJIOrOBOr'0 CUTHAJIA U
+12B nutanus +10B.
CClI AHasorosasi BeJIn4nHa TIpuHAT aHAIOT OBBIi Juana3on
sBozga CClI BBOJI HATIPSDKEHUSI/ TOKA, BXOIHOI'O
HaNpsHKEHHEe U TOK HATPSDKEHHUS
BbIOpaH mepekroyareneM | 0-10B
JP9, 3aBojckas (BxomHoe
YCTaHOBKa — TOK. COMPOTHBIIEHHUE:
(6a30Boe 3a3eMieHueE: 70KOm)
GND) Juamazon
BXOJHOI'O TOKA!
4~20mMA
(BxomHoe
g COMPOTHBIIEHHUE:
B 250)
S Pazpemenue:
= 1/1000
E YCI BBoj aHanorosoi IpuHAT BBOJ Juamna3ox
o Besmuunbl YCI aHAJIOTOBOTO BXOIHOTO
5 HaNpsDKCHHS HATPSDKEHHUS
§ , 0-5B mmm 0-10B BeiOpan | 0~5B (BxoxHOE
5 nepekmouareneM JP7, COMPOTHBIICHHE:
§ 3aBOJICKAsl yCTaHOBKA MO 70KOm ),
) YMOJTYaHHIO 0-10B (BxomHOE
0-5B. Nmeetcst CONIPOTHBIICHHUE:
BO3MOJKHOCTh HAIIPSMYIO 36KOm )
YHpaBJISTh Pazpemenue:
HalpaBJeHuEM pabOThI 1/1000
JIBUTATENS.
(6azoBoe 3a3emieHme:
GND)
VCI AmnajoroBas BeJIM4YMHA IpuHAT BBOJ Juana3ox
seozga VCI aHAJIOrOBOr0 BXOIHOI'O

HanpspkeHus, 0~5B uimm
0~10B, BEIOpaH

Hanpspkenus: 0-
10B (BxomHOE
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ITapameTtp CumBo HaumeHoBanue Onucanue pyHKIUU Crneunduxanus
nepekiroyarenem JP8, CONPOTHBIICHHE!
3aBOJICKasl yCTAaHOBKA 110 70KOm)
ymouuanuto 0-10B. paspeleHue:
(6a3oBoe 3a3emiteHue: 1/1000
GND)

AOI BbIBO aHAJIOTOBO Obecneunsaeres Juana3oH
BEJIMYMHBI 1 aHAIIOrOBBIii BBIBOJ| BBIXOJJHOTO TOKa!
HAIPSOKEHHUSI/TOKa, 4~20MA
HUMEECTCI BO3MOXKHOCThH BBIXOAHOE
BBIpAXKaTb 6 BHUJI0B HaIpsUKEHUE 110
w napaMeTpoB, 00paTUTECh ymonyanuo. 0-
g K OIMCAHUIO ITapameTpa 10B
E F5.17, BeIXO/IHOE
=z HaIpPsHKEHH e/ TOK
g BriGupaiite
5 nepexiouarenaem JP4.
S 3aBojicKast yCTaHOBKa
§ HanpskeHue(6a3zoBoe
£ 3azemuiene; GND)
E | AO2 BbIBOJI aHAJIOTOBOi AHAJIOTOBbIH BBIBO
5 ) HanpsikeHus (6azoBoe
3azemsienre GND)
HCHOJIb3YeTCsl TS KIIEMM
BBIBOJIa MHOTO(YHKIINO
HaJBHOTO CHTHAJA
(rpynna F5)
OC1 Knemma BeIBOIA HWcnonp3yercs as kiemMm | M3omsiust
KOJIIIEKTOpa MHOTO(YHKINOHATPHOTO | ONTONApEI
Pa3OMKHYTOH IIeHH BBIXOTHOTO BBIBOJL
ocC2 Krnemma BeIBOIA TEPEKIIFOYEHMS, Jnamazon
z KOJIIIEKTOpa nofpoOHast HHpopManusL BXOIHOTO
z Pa3OMKHYTOH 1IenH npezncraieHa B ['maBe 6 HAIPSDKCHHUS
2 0C3 Kiemma BbIBOZIA Pa3nen 6.6 Omnucanue 15-30B
3 KOJLIEKTOpa napameTpa Makc. BBIXOIHOM
E Pa3OMKHYTOH IIenH @YHKHHOEIHPOBEIHWI TOK:
S OC4 KiteMMa BbIBOAA KIIEMMHOU KOPOOKH 50mMA
E KOILIEKTOpa (rléynnfl F 5) olngz)a’l\iﬂne. Omnucanune
g Pa3OMKHYTOMH IeTTH (oOuwmit BhIBOA: ) apameTpa
= F5.10~F5.13
$ DO Knemma BrixogHoe
g BBICOKOCKOPOCTHOT O HMITYJIbCHOE
é HMITyIIbca HaIpsDKCHH
= 24B
Jlnana3oH BBIXOTHpIX
YaCTOT: 3aBUCSIIIHH
OT IapameTpa
F5.24 max 20xkM?
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(4) Kinemmbr RS485 oprannzoBana ciemyromumM oopa3oM (BUI CBepXy Ha KIIeMMHBIH TepmuHan RS485):

KomMnoHnoBka kiieMMHON KOpoOku RS485

No. 1 2 3 4 5 6 7 8
HaumenoBanne 485+ * 485- * * GND * +5V
"> KJIeMMBI TIPEIHA3HAYCHBI TOJIBKO JUIS IIPOM3BOAUTEINS, TOJIb30BATENb HE MOXKET UX
A HCII0JIb30BATh.

OCTOPOKHO

(5) ®yukunonansHoe onucanue kiemm RS485 u dyukimonuposanue JP15 npencrasnens: B Tabmuie

3-5.
Tadaunua 3-5 @yukuuonanbHas Tadauna naneau IIT knemm RS485
IMTapamerp | CumBoxn | Hammenoa Omnucanue GyHKIHI Crenudukanus
HUE
CBS3b RS485 |RS485 MOJI0’KUTENBHBIN BBIBOI JIyist craHapTHOT O
uHTepdeiic |pazHoctHoro curnana 485 uHTepdeiica cBsI3N
RS485- |cBsszm. OTpHIIATENbHBI BHIBOJ RS-485,
pa3HocTHOrO curHana 485 noxanyhcra,
JP15 coequuuTens 485 UCTIOJNb3YHTE BUTYIO
napy nim STP

Be1 MoxeTe BEIOpATh KBAPIEBhIi pa3beM HIIM COSIHMHUTENb Il KaOes CBI3H.
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(6) Kizemmbr konTypa yrpasienust JP1, opraHn30BaHbI CICAYIOIM 00pa3oM:

(7) ©ynkunu xemm JP1 npencrasienst B Tabmure 3-6.

Tadaunua 3-6 ®yHkuuu KieMMHoii kopooku JP1lnanenu IIT

IIpenmer | CumBon HanmenoBanne Onucanue GyHKIUH Crenundukarys
Knemma TA BeixonHoe pere Hopwma: TB-TC — 3aMKHYTHI, TB-TC: Bcerna 3amkHyT, TA-
peneiiHoro | TB HEHCIIPaBHOCTH TA-TC pa3oMKHYTHI. TC: Bcera pa3oMKHYT
BBIBOJIA TC HHBEPTOpPa Heucnpasuocts: TB-TC IMurtanue: 250B nepem.

pasoMkHyT, TA-TC 3aMKHYT
(BBOJ pelie HEHCIPABHOCTH
[IPOrpaMMHUPYEMBbIH,
[POrpaMMHUPYyEMbIE TAPaMETPBI
cootBeTcTBYI0T OC1-OC4)

toka/l2A (COS ¢=1) 250B
mepem. Toka/lA  (COS ¢=0.4)
30B mocr. Toka /1A

3.6.3. Tpoknagka npoBOAOB K KNeMMaM aHanorosoro BBoga U BbiBoga

(1) Kimemma VCI| npuHMMaeT BXOZHOW CHIHAJI aHAJIOrOBOTO HANpPSDKCHHS, IPOKJIAAKA IIPOBOJOB
BBITIOJHSACTCS CIEIYIOIIM 00pa3oM:

Puc. 3-11 Cxema noakiouenusi npooaos k VCI

(2) Knemma CCl mpuHHMaeT BBOJ aHAJOrOBOTO CUTHAIA, TEPEKIIOYATETh BBHIOHPAET HAMPSHKEHHE
(0~10B) mym BxoaHO# TOK (4~20MA), MOAKIIFOYEHHE TPOBOIOB CIEAYIOLIEE:
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Puc. 3-12 Cxema noakouenusi nposoaos k CCI

(3) Kmemma YC| npuHHMaer BXOIHOM CHIHAJI aHAJIOrOBOrO HANpPSDKEHHMs, MPOKJAAKa IPOBOJIOB
BBINTOJIHAETCS CIEAYIONIIM 00pa3oM:

Puc. 3-13 Cxema npokjaaku nposoaos Kk YCI

OObsiCHEHHE. OTHOLICHHE MEKAYy BXOAHbIM HanpspkeHueM YCl ¥ ycTaHOBIGHHOHW —4acTOTOM
COOTBETCTBYET CIICAYIOLIEMY PHCYHKY:
1> xorna BxoaHoe HanpspkeHue YCI cocraBiser 0-10B:

2> xornaa Bxonuoe Hanpspkenue Y Cl cocrasiser 0~5B:
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(4) Tpoknanaxa mMpoOBOJAOB B KiIeMMax aHaigorosoro BoiBoga AO1, AO2 kiIeMMblI aHAaJIOrOBOTO BBIBOJA
AOI, A02, moacoequHeHHbBIE K aHAIOTOBOMY H3MEPHTEIFHOMY MPHOOPY W BCE BHUABI (PU3HMIECKAX JAHHBIX
MoryT m3obpaxatbesi, mpu 3tom AOLl moxer BeBOANTh TOK (4~20MA) wmm nampsokerwe (0-10B), mo
petrennto nepekiroyarens JP6. ITonkimoyeHue npencrasieHo Ha Puc. 3-14.

Puc. 3-14 TloakJil0ueHKeE NPOBOJOB AHAJIOTOBOI0 BHIBOAA

(1) ITpu BBOZE aHAIOTOBOTO CUTHAJIA KMEETCSI BO3MOXKHOCTH IO COCINHEHHUS
KOHJIeHCcaTopa (GuiIbTpa miu Moxyis oomelt naayknun Mexry VCl u GND um
mexay CCl u GND nmu mexny YCI u GND.

(2) AnanoroBslii BBOJI, BBIXOZHOW CHIHAJ IIOABEPXKEH ITOMEXaM, TO3TOMY [IPH
IIPOKJIAJKe IIPOBOJIOB CIIEyeT HCIIOIb30BaTh IKPAHHPOBAHHBIH H HAAIEKAIIIM
00pa3oM 3a3eMIICHHBIN KaOelb, JIMHA IPOKJIAIKH IPOBOIA JOIDKHA OBITh KaKk

MOXHO KODOY€E.
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3.6.4. MoakntovyeHne NPoBOAOB KNEMMHOM KOPOGKU CBA3MN

Huseprop ESQ1000 obecnieunBaeT nonp3oBatenst HHTEpdeiicoM nocienoBareabHoi cBsi3n RS485(omiws).
Crieztyst METO/IaM MOIKIIFOUCHHUSI IPOBOJIOB, HMEETCsI BO3MOJKHOCTD CO3/1aBaTh OAHHOYHYIO TTIABHYO, OMHOYHYIO
BCIIOMOTATENIbHY0 CHCTEMY YIIPABICHHS WM OAMHOYHYIO [TIaBHYIO0, MHOTO()YHKIHOHATIBHYIO BCIIOMOTaTEIbHYO
cucteMy ynpasieHust. Mcronbp30BaHne 0GHOBICHHOTO MPOrpaMMHOro obecredeHns anmaparabix cpeacts (ITK
nn TIJIK KOHTpoIuIep) Mo3BOJISET peaan30BbIBATH YIIPABICHHE HHBEPTOPOM B PEaJbHOM BPEMEHH B paMKax
CHCTEMBbI IPOMBIIIIICHHOTO YHPABJICHHSI, 8 IMEHHO PEaIn30BbIBATh YIIPABICHHE CIIOKHBIM (DyHKIIHOHUPOBAHHEM,
TaKMM KaK AUCTAHIHOHHOE YNpaBIICHHE, 00CCIeYNBATh BHICOKYIO aBTOMATH3AIHIO U T.[I.; BBl MOJKETE TaKXKe
HCIIOTB30BaTh OJWH MHBEPTOP B KadecTBE 0a30BOro GJI0Ka, a Apyrue B kadecTBe (QYHKIMOHAIBHOTO y3/1a JULs
(hopMHpOBaHNMSI KACKa/[a WIIM CHHXPOHHOI CETH YIPaBICHHMSL.

1) Korna untepdeiic uaBepropa RS485 moncoennHeH K IpyriuM ycTpoiicTBam ¢
untepdeiicom RS485, BbI MOXkeETE MOACOEANHATH IPOBOI, KAaK MPECTABICHO Ha PUCYHKE HIDKE.

Puc. 3-15 [MoakiroueHue NPoBoOI0B KJIEMMHONH KOPOOKHU CBS3H
(2) Hdns momcoenuHeHWs KIaBHATYPHI IHCTAHLIMOHHOTO VIIPABJICHHS BBl MOKETE
MOICOCAUHUTD Pa3beM UCTAHIMOHHOW KIAaBHATypsl HemocpeacTBeHHO kK RS485. Her
HEOOXOIMMOCTH YCTaHABJIMBATh KaKOH-TMOO Iapamerp, JIOKalbHas KJIaBHATypa WHBEPTOpa M
JIUCTAHI[MOHHAS KJIaBHATypa MOTYT paboTaTh OZTHOBPEMEHHO.
(3) Coenunenne mexay uarepdeiicom RS 485 uHBepropa U BeAyIIMM YCTPOWCTBOM (C
unrepdeiicom RS 232):

Puc. 3-16 IToakiiroueHne npoBoaoB cBsizu RS485
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(4) HeckoipK0 HHBEPTOPOB MOTYT MOACOSTHHSTHCS IPYT K APYry mocpeactBoMm unrepdeiica RS485;
HUMEeTCs BO3MOXHOCTB MOAcCOequHATh 1m0 31 uHBepTOpoB oxHOBpeMeHHO. Cucrema cBsi3u Goee
[OJBEP)KCHA [OMEXaM IPH YBEIMYCHHH 9YHCIA HHBEPTOPOB, IMOITOMY PEKOMEHIYETCSl BBIIOIHCHHUE
CIIE/LYIOLICH ITPOKIIAAKH IIPOBOIOB.

Puc. 3-17 Pexomena0BaHHAasI MPOKJIATKA NPOBOIOB /ISl CBSI3H HECKOJbKHUX HHBEPTOPOB (Bce
HHBEPTOPBI M IBUTATEJIH 3a3eMJIEHbI HA/IeXKAIIM 00Pa3oM)

Ecnn HopManbHas CBSI3b BCe-TaKH He oOecledeHa IpH MPOKIaAKe IPOBOJOB, IPEACTAaBICHHON BBIIIE,
IPEAIPUMHTE CICTYIOIINE MEPHL:

1> OGecreubTe OTAECNBHBIN HCTOYHUK muTaHus Mt [IJIK (Mam Bemymiero ycTpoicTBa) HITH
3aM30IUPYITe €ro HCTOYHUK UTAHHUS.

2> JIpuMeHnTe MATHUTHBL KOHTYP Ha IIPOBOJIE CBSA3H.

3> YMeHbIIHTE HECYIIYIO YaCTOTY HHBEPTOpA 10 Ha[UICKAIIEr0 YPOBHSL.

(1) IIpu hopMHUPOBAHKUH CETH TOJIBKO U3 HHBEPTOPOB BbI JOJDKHBI YCTAHOBUTH
IapameTp JIOKaIbHOro agpeca F2.15 6azoBoro 61oxa ESQ1000 B 0.

(2) At mporpammupoBasust uHTepeiica RS485, moxanyiicra, obpaTiurech K
[PHIIAraEMOMY IPOTOKOILY CBSI3H.

3.7. UHCTpyKuMA no yctaHoBKaM Ansi o6ecneyeHnsi NOMexoyCToM4MBOCTH

I'maBHas LTI MHBEPTOPA COCTOUT U3 KOMMYTAITMOHHOTO ITOJYIIPOBOAHHUKOBOTO yCTpOﬁCTB& BBICOKOW
MOIIIHOCTH, IIO3TOMY B IpoIecce paGOTLI BO3HUKAIOT DJIEKTPOMArHUTHBIE IIOMEXH, NI YMCHBUICHUS WA
TIpEKpaIeHus UCITYCKaHUs ITOMEX, PaCCMOTPUTE BaM METOJ C60pKI/I CHUCTEMBI IIOJABJIICHUS ITIOMEX MHBEPTOpPA
C Y4UE€TOM pPa3JIMYHBIX aCIICKTOB, TAKHMX KaK IIOJABJICHHE ITOMEX, IPOKIIaAKa IMPOBOJOB Ha MECTE YCTaHOBKH,
3a3€MJICHHUEC CUCTEMBI, TOK YTE€YKH, UCIIOJIb30BaAHUE q)HHB’I‘pa MATAaHUA U T.A., IPEACTABIICHHBIX B 3TOM pa3feie,
B Imponecce CGOpKI/I HWHBEPTOPA HA MECTE YCTAaHOBKH.

3.7.1. CaepxuBaHue nomex
HOMBXI/I, HAaBOOUMBIC pa60TaIOI_LII/IM HWHBEPTOPOM, MOT'YT BOSHBfICTBOBaTL Ha DJIEKTPOHHOEC yC’I‘pOfICTBO,
PacHoIOKEHHOE HO6J’II/IBOCTI/I, CTCIICHb BO3HBﬁCTBHﬂ 3aBUCHUT OT MOIIHOCTH DJIECKTPOMATrHUTHOT'O U3JIYYCHUSA
HWHBEPTOpA U K CIIOCOOHOCTH ATOrO ym‘poﬁcma TIPOTUBOCTOSATH IIOMEXaM.
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(1) Tun momex

B COOTBETCTBUY € IPUHLIUIIAME PaOOTHI HHBEPTOpPA CYLIECTBYIOT TPU THIIA HCTOYHUKA ITOMEX
1> nomexu MpoBOAUMOCTH LIETIH;

2> moMexu IIPOCTPaHCTBEHHOTO H3TydeHHS,
3> moMexu 3J1eKTPOMArHUTHON HHIYKIIUH;

ITomexa
| |
TTomexa moMexa noMexa
TIPOBOJMMOCTH MIPOCTPaHCTBEHHOT'O 2JIEKTPOMAarHUTHON
WM3IYYCHUS MHIYKIHH
[ ] | |
Tox yreuxw, IIpoBox Wugykiyst Wupykiyst Wugykiyst
nmoMexa MUTAHUSA, BXOJIHOTO CHIIOBBIX BBIXOJHOTO
KOHTYpa TTOMEXHU TIpoBoOJa qacrei NpoBoJa
3a3eMJICHUS BBICOKHX
LapMOHUK . . .
. . . . .
. . Iyt 6 IyTs 7 IyTs 8
Iyt 1 IyTs 2

I/ICHyCKaHI/IB IIOMEX
TIEPEKIIOYIATEIS TTIAaBHOT O
KOHTYpa U IIPpU BKIIOYECHUUN
UTAHUA

Hcmyckanue moMex m3
npoBooB aeuratens U, V,

I/ISJ’Iy‘IBHI/IB IIOMEX U3

npoBona nuranus R,S,T

Hy;l, 3

Hy;l, 4

Hy;l, 5

Puc. 3-18 Tunbl nomex (2) myTu pacnpocTpaHeHus: HOMeX
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Puc. 3-19 ITyTu pacnpocTpaHeHHUs HOMEX

) OCHOBHBIE KOHTPMEPBI 110 TTOJaBICHHUIO IIOMeX

Tadauua 3-7 KOHTPMepbI N0 NOAABJIEHHI0 TOMeX

Pacnpocrpanenne
nomMex

Mepbl 10 0¢J120/1€HHIO BTHSIHAA OMeX

Korga mpoBox 3a3emiieHust mepuepHiHOro yCTpoiicTBa M IIPOBOAKA HHBEPTOPA
COCTaBIIIOT 3aMKHYTBII KOHTYpP, TOK YTEUKH 3a3eMIIIONIEro IPOBOJa HHBEPTOPA
BBI3BIBAET HEHaUIeXKallee (pyHKIMOHUPOBAHUE yCTPOHcTBa. [IMeercs BO3ZMOXKHOCT
MHHHMH3HPOBAaTh HEHamlexalee (yHKIHOHHPOBAHHE, €CIH YCTPOHCTBO HeE
3a3eMJICHO 3]1€Ch.

®

Beicmas rapMoHHKa, BbIpaOaTblBaeMas ~HHBEPTOPOM, BBI3BIBAeT  Iepenady
HANpsDKEHHS U TOKa Yepe3 MHTAIOMUK IPOBOJ, KOraa nepudepuifHoe ycTpoHCcTBO U
HMHBEPTOP 3aMHUTHIBAIOTCS OJHUM H TEM )K€ HCTOYHHKOM INHTAHHUS, TO CO3HAeT
IIOMEXH JPYrUM YCTPOICTBaM B 3TOH caMO CHCTeMe DJIEKTPOIUTAHHUS, YTO B CBOIO
odepenb TpeOyeT BBINOIHEHUS CICAYIONIUX Mep IIOIABICHUS.  IIOJCOCAUHUTE
(HUIBTP DIEKTPOMArHUTHBIX IIOMEX Ha CTOPOHE BBOJA HMHBEPTOPA; 3aH30IUpYITE
JIPYTHE YCTPOHCTBA C IMOMOIIBIO H30AIIHOHHOTO TpaHc(OpMaTopa; MOACOSOHHHTE
IIPOBOJ MUTAHUS NepUBEepUIHOro YCTPOICTBA K YAaIeHHOMY HCTOYHUKY NUTaHUS,
yCTaHOBHTE (hepPUTOBBII (PUIBTP MATHHUTHOTO KOHTYPa B TpeX(has3HbIH IPOBOISIIIIH
nposox R, S, T uHBepropa I OAaBICHHS IIPOBOJUMOCTH TOKA BEICOKOYACTOTHBIX
TapMOHHUK.

. 3amumalTe YCTPOHCTBO M CHUTHANBHBIA IIPOBOX OT IOMEX
uHBepTopa. Vcnomnb3yiiTe SKpaHUPOBAHHBIN CHTHAJIBHBIN MPOBOA, C OXHOCIOHHBIM
9KpPaHOM C OJHHM 3a3eMJICHHBIM BBIBOJOM U CTapaiiTech NMPOKIAABIBATH €r0 Kak
MOJKHO Jaibllie OT HMHBEPTOpa M €ro BXOAHOTO M BEIXOJHOrO IpoBoxoB. Ecmu

35




Pacnpocrpanenne

Mepbl 10 0¢J120/1€HHIO BIHSIHAA OMeX
nomMex

CHTHAIBHBIH IPOBOJ MOIDKEH IIepecedb CHIOBOH Kabenmb cobmomaiite Takoe
nepecedeHue 1 u3deraiite mapaueIbHON IPOKIIAIKH.

. VcranaBnuBaiTe (GUIBTP BBICOKOYACTOTHBIX MOMEX ((eppHTOBEIil
Jpocceltb 00BIMHOr0 MOy, QHIBTP MArHUTHOTO KOHTYpa) OTAENBHO HA BXOIE H
BBIXOZI€, KOTOPBHIH MOXeT J((EKTHBHO TMOIABIATh IIOMEXH H3IydeHHS U3
JTMHAMHYECKOTr0 IIPOBOJA.

. Cremyer HpOKIAanbIBaTh OKPAaHUPOBAHHBIH  Kkabenb — Oonblnero
CeYeHMs, HAlpUMep, [IPOKIIabIBaiiTe ero B TpyOKe Goipiueil TommuHbl (cBbIIIC 2
MM) WM HOpOKJajblBaiiTe ero B OeroHHOM ma3y. IIpoxiamsiBaiite HpoBOI B
MeTaJIM9IecKol TpyOKe U HCIONb3yHTe SKPaHHPOBAHHBIA HMPOBOJ IS 3a3EMIICHHS
(ucromne3yiiTe 4-KUIbHBIA Kabelb ABUraTtensi, OJHA CTOPOHA KOTOPOrO 3a3eMIICHA
[OCPEACTBOM HHBEPTOPA, a APYrasi CTOPOHA MOACOCANHEHA K KOXYXY JBUTATEIIs).

YrobBl TMPEmOTBPATHTh MAPAUICABHYI0 WM CIIyTAHHYIO MPOKIAIKY CHIOBOTO
MpoBOAA © TPOBOAA, MPOBOASIICTO CIA0Blii CHTHAN, YCTPOWCTBO JIOJDKHO
YCTaHABIMBATHCS OT HWHBEPTOpA KAaK MOXKHO [alibliie M ero IPOBOIKA JIODKHA
MPOKJIABIBATHCS. KAK MOYKHO JAIBIIE OT CHIOBOTO MPOBOJA HHBEPTOPA, TAKOTO KaK
R,S, T, U, V, W u 1.a. Cienyer obpaiiaTs BHUMaHUE HA COOJIOJICHUE PACCTOSHUS
MEXIY YCTPOMCTBOM C CHIIBHBIM 3JIEKTPOMATHUTHBIM H3IIy4CHHEM H WHBEPTOPOM,
YCTaHABJIMBANTE UX HA PACCTOSHUH M COOIIOANTE BEPTHKAIBHOE IIepeCced CHHE.

3.7.2. MecTHasa npoBoAKa u 3asemrneHue

(1) W s30GeraiiTe napauenbHOM MPOKIAAKA Kabelst OT HHBEPTOpa K ABUratelio (BeIXomHoi kabemb U,
V, W) u kabens nurtanus (Bxomuoit mposox R, S, T ). Cuemyer
co0moaTh AucTaHnuio ceoime 30 cM.

(2) Crapaiirecs mpoknagsBaTh Kabelb ABUTATENIs OT KIEMM

U, V, W B Meraimmyeckoii TpyOke HIM B METALIMYECKOM MuTalowmiA NpoBsos
Ka0€eJIbHOM KaHaJle. . wnu kabens
90 Apuratens

(3) Crmenyer wncnonp30BaTh SKpaHHPOBAaHHEIH Kabenb B
KadecTBe 0OIIEro KaOeis CHTHANOB YIpPaBICHHS, 3a3CMIICHHBIN
nozpcoenuHeHneM k kiiemme PE nuBepropa.

(4) KabGenp, BeBOmMMBIH u3 kiemMbl PE wmHBepropa,
JIOJDKEH OBITh IIOACOSOHHEH HEMOCPEACTBeHHO K IIACTHHE
3a3eMJICHHS M HE MOXET IOACOSTHHAThCA K 3a3eMIICHUIO
IIOCPEACTBOM IPOBOJIA 3a3€MIICHHUS HIIH JPYTOro yCTPOUCTBA.

(5) CwuoBoii kabens (R, S, T, U, V, W) e ciemyeT npoKIaapBaTh MapauiebHO U OIU3KO OT Kabest
CHTHAJIOB yIpaBICHHs, TeM Ooliee 3ampemaeTcs CIUIeTaTh MX B GOUHBIN JKTYT, COONIOJAiiTe pacCTOSHUE
20~60 cm u Bble (B 3aBHCHMOCTH OT MOIIHOCTH TOKa). IlepecedeHus MPOBOIOB JOIKHO IIPOU3BOAUTHCS
nox npsimbiM yriaom 90°, kak ykazano Ha Puc. 3-20.

(6) OcHOBHOI POBOJ 3a3eMJICHUS JOJDKCH ITOJCOCAMHSATECS K 3a3EMIICHHIO OTIEIBHO OT Kabeus
CHTHAJIOB YIPABJICHUS U T.H.

(7) 3ampemaercst MOACOCAMHSATH APYroe YCTPOMCTBO, K BBOAY HMCTOYHHKA HHTAHUS HHBEPTOpA
(R,S,T).

06K kabenb curHanos ynpaeneHna
Puc. 3-20 TpeGoBanusi K NpPoOKJIaaKe
NPOBO/IOB B CHCTEMe
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3.7.3. OTHOLEeHMe Mexay NPOoKNagKou NPoBOAOB Ha 6oNnbLioe pacCTOAHWE U TOKOM
YTEYKU Mepbl NPefOCTOPOXKHOCTU

Bsicmiast rapMoHuKa 6yneT popMUPOBATHCS TOKOM YTEUKH MEXIY JIHHHAMHU depes3
pacIpeieTeIbHbINH KOHAEHCATOP X TOKOM YTEUKH Ha 3eMJII0 TIPH MIPOKJIaJKe IPOBOoAa Ha OolbIioe
PaccTOsIHUE MEXy HHBEPTOPOM U ABHraTeneM. [t HogaBIeHUs IOMEX MOXKHO IPHMEHATh CIeAyIOIHe
METOJIBL

1) YCTaHOBHTE (pePPUTOBBIH MarHUTHBII KOHTYpP HJIM BBIXOJHON pEaKTOp Ha BHIXOJHON CTOpOHE
HHBEPTOpA.

Koneunoe HanpspkeHHE IBUTATEISI OyIeT 3HAYUTEIBHO CHIDKEHO IIPH yCTaHOBKE
peaxTopa ¢ majJieHHeM HampspkeHHs Ha 5% BbIIe HOMUHAIPHOTO HAPSDKEHUS, U IPH
A MIPOKJIaIKe IPOBOJKY Ha AIMHHOE paccrosiHue K BeiBogaM U, V, W. ITonHOCTBIO
OcCTOpOKHO Harpy KEHHbIH JBUTATEIb MOKET 3aTOPEThCs, SKCIITYaTUPYHTE €r0 Ha IIOHMKEHHON
MOIIHOCTH HIIH yBEIMYbTE BXOJHOE U BEIXOJHOE HANIPSDKEHNUE, U CEUCHHE KaOems.

(2) CHu3bTe HECYILYIO YaCTOTY BOJIHBI, OJHAKO IIPH 3TOM COOTBETCTBEHHO yBEINYHUTCS TOMEXa
JIBHTATeIIs.

3.7.4. TpeboBaHMs K yCTaHOBKE 3/TEKTPOHHbIX YCTPOMUCTB BKJ1./ BbIKII.
3MEeKTPOMarHUTHOro nons

PBJ'IB, IIPOBOJHUK MarHUTHBINA KOHTaKTOp U T.A., OTH yCTpOﬁCTBa, CONPs’)KEHHBIC C BKIIIOYEHUEM
BBIKITFOYCHUEM JJICKTPOMArHuTHOT'O I10JIs, BO BpEM S pa6OTI)I HaBOJAT 3HAYUTEIIBHOC YHCJIO TIOMEX, IIO3TOMY
BaM CJIEAYET HNPOSABIIATH 0006yIO OCTOPOXKHOCTD IIPHU UX YCTAHOBKE PSIJOM C HHBEPTOPOM HJIX B OTHOM U TOM
JK€ MOCTY YIIPaBJICHUSI BMECTE C MHBEPTOPOM, IIPU 3TOM CJIEAYET YCTAHOBUTH yCTpOf/'ICTBO IO JIOIICHUA
Opocka Toka, Kak 1mokazaHo Ha Puc. 3-20.

Pesuctop

Puc. 3-21 TpeGoBanue K yCTAaHOBKE YCTPOICTBA BKJIIOYEHHUS M BBIKJIIOYEHHS
3JIEKTPOMArHUTHOTO IOJIsI
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4. PasbsicHeHue paboTbl U 3KCNNyaTauum MHBepTopa
41. Pa6oTta nHBepTopa

4.1.1. Pa6oTa KOMaHAHbIX CUrHaNoB

CymecTByeT 3 THIIA KOMaHAHOTO CUTHAJA [ YIIPAaBJIeHUS pabOTOH HHBEpTOpa.

0: kaaBuarypa

@@
YHpaBHeHI/IB KJIaBUIIaMH @ Ha KJIaBHaTypeE (3aBO,I[CKa$I YCTaHOBKa IIO

YMOTIaHHIO).

1: KineMMsbl ynpaBjieHust

HUcnonpsyiite kiaemmsl ynpasienuss FWD, REV, COM s obecrieueHus: ynpaBiIeHHsT TOCPEICTBOM
C/IBOCHHOMW JIMHUHU WM Ucnoib3yiite kiemMMbl XI ~X8 u FWD umn REV nns obecniedeHus ynpaBlieHUs 110
CTPOCHHOI JIHHUH.

2: ITopT mocJie10BaTeJIbLHOTO BBO/IA-BbIBOJIA
VopapieHue paboTo M OCTaHOBOM HHBEPTOpa MOCPEACTBOM BEIYIIETO YCTPOHCTBA MM JIPYroro

YCTpOICTBa, KOTOPOE MOXET OOMEHUBATHCS JAHHBIMU C HHBEPTOPOM.
BeiOepute curHai nopsiaka paboT ¢ MOMOLIBIO YCTaHOBKH (yHKIMoHaiIpHOro koxa F0.02; o Taxke
MOKET OBITh BBIOPAaH C MOMOMLIBI0 MHOTOGYHKIHOHAIBHOM BXomHOH KiemMbl (Ha F5.00~F5.07 BeiGepute

dynkmmro 29, 30, 31).

TloxanmyiicTa, IpeaBapHTENFHO IPOBOAUTE HCIIBITAHUS HA MEPEKIIOYEHHE CHTHAIA
A HopsiaKa pabOThl, ¢ TeM, 9YTOOBI YOeqUThCS B TOM, YTO CHCTEMHBIE TPEOOBaHUS

I BBINOJHSAIOTCS, B IPOTUBHOM ClIy4ae UMEETCs ONACHOCTb IIOBPEXKIEHUS YCTPOHCTBA U

HAaHECEHHs TPaBM I1EPCOHAILY.

4.1.2. CwurHan ycTaHOBKM 4acTOTbl

B pesxume o0bran0M pabotsl ESQ1000 cymectByroT 10 BUAOB CUIHAN YCTaHOBKH YaCTOTBI:
0: aHAIOrOBBIM MOTEHIMOMETPOM KJIABHATYPHI;
I npsiMasi yCTAHOBKA U (POBOIi YaCTOTHI;
: yeranoBka ¢ kiaemm UP/DOWN (coxpaHenue moc/ie BHIKJIIOYEHHsI HJIH OCTAHOBKA);
! Yepe3 MOPT MOCJIeI0BATEILHOI0 BBO/Ia-BbIBO/IA;

1
2
3
4: ycraHoBKa aHanoropoii Beinuunsl VCI;
5: ycraHoBka ananoropoii Benuunnl CCI;
6

! YCTAaHOBKA aHAJ0roBoii Beimunusl CCl;
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7: ycraHoBka kiaemmuoro umnyiasca (MMITYJIBC);
8: ycraHOBKa KOMOMHALUY;

9:  ycranoBka kiiemm UP/DOWN (He coxpaHenwe [ocie BEIKIFOUEHHS WA OCTAHOBA).

4.1.3. Pa6ouyee cocTosiHue

Pabouee cocrostane ESQL1000 kmaccupuumpyercs Kak COCTOSHHE OXUTaHHS M pabodee COCTOSHHE;
COCTOSIHME OXKHaHust: 1Ipu OTCyTCTBHM pabodeil KOMAH/BI IOCNE 3alUTHIBAHHMSA WHBEPTOpA WM IOCIE MOAYH
KOMaH/Ibl OCTAaHOBA BO BpeMsi pabOdero COCTOSIHMS, MHBEPTOpP IMEPEXO[UT B COCTOSHHE OKMAaHwWs. — Pabodee

COCTOSIHHE. MHBEPTOP MEPEXOAUT B pa60qee COCTOSIHHE TTOCIIC ITIOTYICHU pa60‘{e17[ KOMaHIbI

4.1.4. Pa6ouunin pexum

WuBeprop ESQ100 umeer 6 BHIOB pabouero pexuma, HIKE OHH IMPEJICTABICHBI B COOTBETCTBUHU C
MIPUOPUTETOM: TOJTYKOBast paboTa — paboTa 3aMKHyTOro KoHTypa PID-perymuposanue — pabora ITJIK — pabora

Ha MHOTOATAITHOM CKOPOCTH — TonepeyHas pabora — o0buHas pabota. Kak nmokaszano Ha Puc. 4-1.
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( SamuTHEAHEE ]

A 4

Cocroasue
ONHIAHEA

BEICORHH
TPHOPHTET

A

Y

v

FCTE TH KOMAHA Ha N TOEJT"“(DB“
TOSKOBO paboTE? panoma
Komanpa pafors
neACTEYET?
HOa
y
i KOHTYP Ja
BrEOD 0TEHO SEHEA N
Her Ha JANIHYTOT 0 KOHTYpE AUy TEH
< ZARPHT? HOHTYp
y pafioTaer
< TUIK peficte
Her
BEIEO OTETHMEHHT Pafora
TUE 3amepriT? TITE
A 4
Ja IHOroCeRT]
TWIHOr OC EFIHO HHED HOHEAZ
L BLIEON NeHCTEY e1? i pafiota
Hussoit
TPHOPHTET Her l
Ja Tonepesmar
< Tomep exmad pafoTa? » pafioTa
Her l
Ofirrssag pafinta? Ja o oberEA
b pafiota

Puc. 4-1 Jloruyeckas cxema pa6ouero cocrosinus unsepropa ESQ1000

0: ToruxkoBas padora

Ilpy monyYeHHMH KOMAHIBI TONYKOBOM paboTsl (Hampumep, Haxmure kiaasumry HA3AJNJOG

Ha KJ'IB.BI/IaType) B COCTOAHHUHU OXHIaHUA,

(cmotpure  dyHkIHOHANBHBIHA Ko F2.06~F2.08).
1: paGora 3amkHyTOro kourypa (PID-peryiupoBanue)
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VHBepTOp MEpPEXOAUT B pEXHM pabOTHl 3aMKHYTOTO KOHTypa, KOT[a YCTAaHOBIEH IIapaMeTp
ympasienus pabotoit samkayToro konTypa (F3.00=1). Bemommute perymmposky ITHJ] B yKazaHHYyIO
BCIMYMHY U YCTAHOBUTE BEJIMYMHY OOpAaTHOI CBs3M (BBIYMCICHHE HPOMOPHHOHAIFHOIO HHTErPAIBHOrO
nmuddepenimana, o0paTuTech K TpymnoBoMy (yHKunoHamsHoMy koxy F3), u BwBom perymsitopa ITAJL
IIPeACTaBIsIeT CO00Il BRIXOAHYIO YacTOTy HHBEpTOpa. MIMeeTcss BO3MOKHOCTb BBIBOZA U3 NEHCTBHUS peXKUMa
paboTHl 3aMKHYTOTO KOHTypa M IIepeKIIOYeHHs Ha Oolee HH3KHI YpOBEHb peXHMa paboTHl C
MHOTO(QYHKINOHATBHOM KiIeMMBbI (byHkius 20).

2: Pabora ILJIK

WuBeptop mepeiiner B pexxuMm padors! IIJIK u Oymer paboTaTh B COOTBETCTBHH C IIPEIBAPUTEIHHO
YCTAQHOBJICHHBIM PEKHUMOM paboThl (CM. OmMCaHME TPYNHOBOro (yHKIMOHAIBHOro koma F4) myrem
ycraHoBKH mapamerpa dyukiuonnposanus [IJIK (F4.00 mocneauuii 6ut #0).

Vmeercst BO3MOXKHOCTD BbIBOJIA U3 JieiicTBHs pexxuma paboTsl [IJIK u nepexiitoueHus Ha 0oiee HU3KUI
YPOBEHB pexkuMa paboThl ¢ MHOrOMYHKIMOHAIBHOM KiteMMBI ((pyHKuust 21).

3: paboTa Ha MHOT03TANHO¥ CKOPOCTH

Ilpy HeHyJeBOi KOMOMHANMHM MHOTOGYHKIHOHANbHOW KiemMbl (dynkmus 1,2,3,4) BoiGepute
MHOrodTanuyio yacrory 1-15(F2.30~F2.44) nnst paboTel Ha MHOTO3TAITHON CKOPOCTH.

4: Tlonepeunasi paéora

VHBepTOp IMEpEeXOguT B PEKHM IIONEPeYHOH pabOTHl, KOrJa YCTaHOBICH IIapaMeTp YIPaBICHHUS
morepeynoii  paboroit (F6.00=1). CreruanbHblii mapaMeTp B COOTBETCTBHH C IOMEPEYHON paboToi
TeKCTHJIPHOTO CTaHKa.

5: 00bIuHas paGoTa

OOBIYHEIN PEKHM PabOTHI OTKPHITOTO KOHTYpa OOBIMHOr0 HHBEPTOpA.

B mpencraBieHHBIX Bbille 6 paboynx pexuMax, 3a MCKIOYEHHEM ''TONYKOBOM paboThl" MHBEPTOP
MOXET paboTaTh B COOTBETCTBHM C METOJAMM YCTaHOBKM d4acToThl "Pabora ITJIK", "Pabora IIN/I",
"MHorosTanHas pabota”, "oObi4Has paboTa’, HMHBEPTOP TAKXKE MOXET BBIIOJIHATE PETYIUPOBKY

MAasITHUKOBOM 4aCTOTHI.

4.2. 3KCHJ1yaTaLWIiI U ncnonb3oBaHMe nyrbTa onepaTtopa

4.2.1. KomnoHoBKa nynbTa onepatopa

HyJ’ILT oneparopa sABJISAETCA TJIABHBIM 6J'IOKOM, NMpeaAHa3sHAYCHHbIM [JIA TIOJYYCHHS KOMaHI H

orobpaskeHus napameTpoB. Hapyxubie pazmepsl EN-KB6 npexncrasienst Ha Puc. 4-2
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4.2.2.

BBoa/nanusie

HU3MCHEHHSA

Puc. 4-2 Komnonoska kinasuarypsi (EN-KB6)

OnucaHue PyHKLMOHMPOBAHUSA KNaBuaTypbl

Ha KJ1aBHaTyp€ MHBEPTOpPA UMEIOTCS 8 KJIABHIII U AHAJIOrOBOM TIOTCHITUOMETD, OIPENCIICHNIE

(YHKIMOHUPOBAHUS KaXKIION KJIABUILN TTOKa3aHO B Tabmrie 4-1

Ta6anna 4-1 @yHKIOHNPOBaHNE KIABHATYPBI

KunaBuma

HaumeHnoBaHue

Onucanue GpyHKIuu

¢

Knasuiia nporpaMmMipoBaHue/BbIX0JL

Bxoz 1 BBIXOJI U3 COCTOSHMS IIPOr PAMMHUPOBAHHSL

Knasuia ciBura/kOHTpoIist

Vmeercst BOSMOKHOCTD BbIOOpa Liudpbl 111 MOIUGUKALIK B
YCTaHABIMBAEMBIX JAHHBIX B COCTOSHUM PENAKTHPOBAHMS,
MMEETCS1 BO3MOKHOCTD IEPEKIIFOYCHUA COCTOAHUA QUCILIEA UIA

KOHTPOJIS [1apaMeTPa B APYrOM COCTOSIHHHL.

BBON
IAHHBIE

Knasumna BBo/aHHbIE

Bxox B crienyroliee MEHIO WIIH TTOTBEPIKICHNE JAHHBIX

Knasuia peBepc/roukoBasi pabora

B pesxime BBozia € KJIABUATYPBI HOKATHE TOI KIABHIIN MOXKET
AKTHBUPOBAaTb pa0OTy Ha3al MM TOTYKOBYIO paboTy B

COOTBETCTBHH C BEMMUYNHON 2-T0 Oura mapamerpa FO.03

Knasuima [TYCK

Q
o
7z
3

RITaBATIA CTOI COPOC

COOTBETCTBUU C YCTAHOBJICHHBIM PEKUMOM IIOCIE HaKarus

9TOM KIIaBHIIM, €CITH KaHaI paboueil KOMaH/Ibl YCTaHOBJICH B
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KunaBuma

HaumeHnoBaHue

Onucanue GyHKIUU

peKMM  OCTaHOBa ¢ KiIaBHarypel.  VHBeprop — Oymer
TEpEeYCTaHOBEH M Iepeiiler B COCTOSHHE HOPMAILHOTO
OCTaHOBA IIOCNE HAKATUA STOH KIABMIIM B CIydae, KOIJa

MHBEPTOP HEHCIIPABEH.

AHAIIOrOBBIi NOTEHIIHOMETP

Hcnone3yercss Uit yCTAaHOBKM 4YacTOTHI, KOIZ]a BEIMYHHA
FO0.00=0, aH&I0roBHIM MOTECHIMOMETPOM  IPOU3BOIAUTCS

YCTaHOBKA YaCTOTBHI.

Kuonka yBemidaenus

Jlns  yBenmueHWs JAHHBIX WM (YHKIMOHAIBHOIO Kozia
(HerpepbIBHOE ~ H@KATHE IO3BOJSICT  YIy4IUWTH  HPOLIECC

YBEJIMUEHHS] CKOPOCTH)

KHnonka y™meHbIIEHUs

Jlns yMEHbIICHUS JAHHBIX HIN (yHKIHOHAILHOTO KOJA

(HempepbIBHOE HaXaTHE MO3BOJSCT YIYYLINTH MPOLECC

YMEHBILEHHUSI CKOPOCTH)

4.2.3. CseToauoa v MHAUKaATOpHaA namna

Wunnkaropuast jamma otoopaxkaer 4 cocrtosiaus: takue kak MOD (pexum), ALM (tpesora), FWD

(pa6ota Bmepen), REV (pabora Hasax), mpeicTaBICHHBIC CIIeBa HAlPaBO HA CBETOAMOIHON MAaHENH, HX

COOTBETCTBYIOIINE 3HAYCHUS IPEACTABIICHBI B T8.6J'II/ILIC 4-2.

Ta6smua 4-2 Onucanne UHAMKATOPHOM JIAMITbI COCTOSTHUS

ITapametp

Onucanue GpyHKIun

Iudposoii aucrieit

Oro0OpakeHHE TEKYIIEro pabodero COCTOSHIS M yCTAHOBKA ITapaMeTpa

D

KOILIONY BUIDIHAD

do1eyHITHY BOUUITIELOE,

AHzV (AB, )

udpoBoe  oTobpakeHHE (U3MYECKOro mapamerpa (It ToKa — A,

JUTS HAnpsDKeHwst — B, tst wactoTs! - ')

MOD

IIaHHaS[ WHOWKATOpHAs JlaMlla TOpUT B COCTOSHHU OTCYTCTBUSA

yOpaBJICHUS U TACHET, €CJIM HU OJHA W3 KJIABUII HE Ha)kaTa B TECYCHUE

MHHYTBI, 3aTE€M BO3BPAIACTCSA B COCTOSAHUE KOHTPOJIA

ALM

I/IHHPIKaTOpHa}I JlamMrra TpeBO)KHOﬁ CUTHAJIM3alH, YKa3bIBACT HA HATMIUC

COCTOSIHHA HYPE3MEPHOTI'0 TOKA HUIN YPE3MEPHOT'0 HAIIPSIKCHUSA WUIN

HEHUCIIPABHOTI'O COCTOSTHUSA

FWD (BITEPET)

VnnukatopHas ~— namma  paboTsI
BIEpel, yKasbBaeT Ha TO, YTO
HHBEPTOP BbITAeT KOMaHIy paboThI

BIIEpE " TIO/ICOCANHEHHBIN

WuBeprop pabotaer B
COCTOSIHUM TOPMOXKEHHSI TIOCT.
TOKOM, €CIH  HHIHKATOPBI

FWD,REV mnozcseunBaroTcs
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ITapametp Onucanue GpyHKIun

JBUTATEITb pa60Taer TIOCTYTIATEJIbHO. OOHOBPEMEHHO

REV (Pa6ora Ha3an) | MumnkatopHas jgamma paboOThI Ha3aj,
yKasplBaeT HA TO, YTO WHBEPTOP
BBIJACT KOMaHIy pabOTsl Hasaq H
TMOJCOE/IMH EHHBIH JIBUTATEN b

pabotaer B 00paTHOM HAIPaBJICHHH.

4.2.4. CocTosiHue oToGpaXXeHUs KnaBuaTy pbl

CocrosiHue oroOpaxkeHHs KiaBuaTypsl uHBepropa ESQL000 knaccupuumpyercs Kak COCTOSHHUE
OXKHIAaHWUS ~ OTOOpakeHHst  Mapamerpa, OTOOpaKEHHE  COCTOSHHS  PEJaKTHPOBAHMS  IapaMerpa
(DYHKIMOHATIBHOTO KOZA, OTOOPaXXEHHE COCTOSHHSI TPEBOXKHOIO CHIHAla O HEHCIIPaBHOCTH, OTOOpaXKeHHe
napamerpa pabodero cocrosHus, Bcero 4 cocrosHus. CBETOANOIHAS MHAMKATOPHAs JaMia OyaeTr roperb
OCJIe TIOJ[aYy TUTAHUSI Ha HHBEPTOP, U Ha U(GPOBOM CBETOIUOIHOM JcIUIee oToOpasutcs cumBoa "-EN-",
3aTeM MepeianTe K 0TOOPaKEeHHIO yCTaHOBKH YacToThl. Kak mokasaHo Ha Puc. 4-3 a.

(1) Cocrosinue o:xnaaHusi 0TOOPAXKEHUsI MApaMeTpa

WHBEpTOp HAXOQUTCS B COCTOSIHHM OXHJIAHHS W IApaMeTp KOHTPOJS 3a COCTOSHHEM OXHaHHS
orobpaxaercst Ha KiIaBHaType, Kak mpaBmio, mapamerp F3.28 pemraer kakoif mapamerp KOHTpOIS 3a

cocrosiHneM otobOpaxars. Kak mokaszaHo Ha Puc. 4-3 b, equHuma mapamerpa HHAMLIMPYETCS MPaBOH

HMHAMKATOPHOH JTaMIION eJUHMIIL.

Tpu HaxaTuu KaBHIT , IMEETCS BO3MOXKHOCTh OTOOPaKEHHUsS IO KPYyTy MapamMeTpa KOHTPOJIS
3a cocTosHHEM OxupaHus (oTobpaxkenue 15 BumoB mapamerpa KOHTpous rpymmsl C, Koraa otobpaxarTcs
TOCIIeIHIE 7 BUIOB MapaMeTpa KOHTPOJIs, 3TO onpezessieTcs pyHKIoHambHbIM KojoM F2.11,F2.12 nns nomyyeHust
oapo6HOCTEH, HoXkKaIylcTa, 00paTHTECh K apaMeTpy KOHTPOIIS COCTOSIHUS B rpymme C, IpeACTaBIeHHOMY B
rpaduke HyHKIHOHAIBHBIX TAPAMETPOB B TiiaBe 5).

(2) Cocrosinme oTodpakenust paGouero mapamerpa

HHBepTop HepexomuT B padodee COCTOSHHE IIPH MOMydeHUH padodeil KOMAaHIbl U OOBIMHO HapaMeTp

F3.28 pemaer, kakoi mapamMeTp KOHTPOJISI 33 COCTOSHHEM OTOOpakaTh Ha KiIaBHaType. Kak mokasano

Ha Puc. 4-3 ¢, enyHMIa napamMerpa MHIMIMPYETCs PABOM MHIMKATOPHOM JaMroil eauuun. Haxarie

KJIaBHAIITA

MOXKET OT Oﬁpa)KaTL TIapaMeTp KOHTPOJIA 3a paGO‘{I/IM COCTOSTHUEM (onpe;[ens[e'rcs[ beHKI_II/IOHa.HLHLIM KoaoM

F2.11u F2.12).
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Bo Bpemsi o0TOOpa)KeHHS HMEETCS BO3MOXKHOCTh IIEPEKIIFOUAThCS KIIABHINCH @ UL OTOOpa’KEHUS.
HA4aJIbHOTO TapaMeTpa KOHTPOI, ompenessiemMoro F3.28, B mpoTHBHOM ciydae 0TOOpaXkaeTcsl TOMBKO MOCHIETHHIT

IapameTp.

Puc. A Ilomaua nurtanus, Puc. b CocrosiHue Puc. B CocrosiHHE

orobpakenue -EN- OXKHMJaHUs, IIOKa3aTenun  paboTsl, 1oKa3aTesn
COCTOSIHUS O)KHUAHHS COCTOSIHUS pabOTBI

Puc. 4.3 Iogaya nUTAHUsA, Pe:KUM OKUIaHUs, padoyue MOKa3aTe Il JUCILIes

(3) Cocrosinne oToOpaeHusi CHTHAJIA TPEBOTH

I/IHBepTOp TIEPEXOOUT B COCTOAHHUE 0T06pa)KeHI/I$I curHaljia Tpe€BOoru “u -

oToOpakaeT MEpUAIOIIN KO HEUCIPaBHOCTH, KaK IMOKa3aHo Ha Puc. 4-4, ‘ ’L

REREN|
L

IIpu  HaXXaTUW KIJIABUIIN

HUMECTCA BO3MOXKHOCTBE MIPOCMOTpPa T
“ MPM YCKOPEHAW

YpeamMepHLIA ToK
COOTBETCTBYIOIICTO IMapaMe€Tpa II0CIe OCTaHOBA, Ha)XMHUTE  KIIaBUIIy

OTMEHA/MEHIO nanst mpocmotpa rpymmoBoro mapamerpa Fd, ecmu BbI
. Puc. 4-4 Curuaj HeHCIIPABHOCTH
XOTUTE HaiiTH HHGOPMALIUIO O HEUCIIPABHOCTH.

VMeeTcst BO3MOKHOCTB yCTpaHeH s oTKasa ¢ momonipio kiapumi CTOII/CBPOC, € kiemMM ympaBieHHs,
KOMaH/IBI CBSI3M Ha KJIABHATYPE MOCIIC ITOMCKA U YCTPaHEHHUs HEUCIPABHOCTH. ECiIM HEHUCIPABHOCTH IJIUTCS

HETIPEPBIBHO, KO HEUCITPABHOCTH IIPOAOIKACT 0T06pa)KaTLC}I.

IIpu HEKOTOPBIX CePbE3HBIX COOSX, TAKHX KaK CpabaThIBaHUE 3aIU Tl HHBEPCHOIO
MOJYJIsl, Ype3MEpPHBIH TOK, Ype3MepHOe HAIPHKEHUE U T.A. He CIeayeT IPOU3BOJHT
A MPHHYAUTENBHBIA COPOC HEHCIPABHOCTH UL IPOAODKEHUS paboThl HHBEpTOpa Oe3
OCTOpOKHO MOATBEPKACHUS yCTPAHEHUsI HEHCIIPABHOCTH. B IIPOTUBHOM cilydae HMeeTcs
OIIACHOCTb MOBPEXKICHUS HHBepTOpa!

(4) Cocrosinne penakrupoBanusi pyHKIHOHAILHOTO KO/Ia
B cocrostHuM OXuIaHus, pPa0OTHl WM CHTHAJa HEHCHPABHOCTH IIPH HAKATHH  KIABULIN

OTMEHA/MEHIO wumeetcsi BO3MOXKHOCTh Tiepexofia B coctosiHue pemaktupoBanusi (Ecmm ycranoBien
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[apoiib MOJIb30BATeNsl, UMEETCsS BO3MOKHOCTb BXOJA B COCTOSHUE PENAKTHPOBAHUS IIOCIE BBOJA MApOJL,
obpatutech Takke k omucanmioo FF.00 u Puc. 410) , u cocTosHHE pEeIaKTHPOBAHUS OTOOpa)kaeTcsi B
COOTBETCTBHM C TpeMsl KJIacCaMH DEeXHMa MEHI0O Kak Ioka3aHo Ha Puc. 4-5. Haxatnmem xmaBumm
BBOJ/JAHHBIE wuMmeeTcss BO3MOXHOCTh ITI€pexofia C Kiacca Ha Kiacc B COCTOSHHH OTOOpa)KeHHsI
(dyHKIOHATEHOrO Mapamerpa Haxkartue kiasuinn BBOJ/JIAHHBIE ciykuT st cOXpaHeHHs apamerpa ;
Ipu naxarun kiasumm OTMEHA/MEHIO umeercst BO3MOXHOCTh BO3Bpara K MEHIO 0oyiee BBICOKOTO

YPOBHA 6e3 COXpaHCHHUS U3MEHEHHOI'O ImapaMeTpa.

BBO/J] BBOJ

PCI[aKTI/IpoBaHI/Ie

Puc. 4-5 IepexJiioueHue COCTOSIHUI JUCILIEs KJIABUATYPBI
(5) Creunanbubie GpyHKINH JUCILIES
BbI MOJKETe H3MECHHTb YCTAHOBKY 4aCTOTHI HEIIOCPEACTBCHHO B COCTOSIHMM KOHTPOJIS, KOI/id HOTCHIOMETP
xiaBuatypsl neiictByer (F0.00=0) wmm neiictByer mudposast ycraHoBka kiaBmarypel (F0.00=1). 3necn
HHBEPTOP OTOOpaKaeT YCTAHOBICHHYIO YaCTOTY, €CIIM OH OCTAHOBJICH HIIH OTOOPaXkaeT BHIXOIHYIO 4acTOTY,
ecnu oH pabotaer. [Tociie TOro KaKk 4acToTa MepecTacT H3MEHATHCS B TeUCHHE 1 CEKYH/IBI, HHBEPTOP BEPHETCS

B COCTOSAHUE HOPMAJIbHOT'O OTOGpa)KeHPIX.

4.2.5. MeTopn akcnnyaTupoBaHUA KnaBuaTtypbl

C MOMOIIBIO KIIABHATYPBI HMEETCS BO3MOYKHOCTD BBIMOJHSAT PA3/IMYHbIE ONEPALiH HHBEPTOpa, HATIPHMED:

(1) Mepextroyenne 0TOGpaKeH sl TApaAMETPA COCTOSTHHS

TMocne naxarust knasuim Shift, oToOpaxaercs mapamerp KOHTpoOJsi cocTostHust rpymmsl C; mocine
OTOOpaXEHUs OHOTO KOJa MapameTpa KOHTPONS B TeyeHHe 1 CeKyHIbI, BEJIMYHHA HTOTO Mapamerpa

0T06paBI/ITC${ ABTOMATHYCCKH.
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1 cex 1 cex

JHCILIEs.

1 cex 1 cex

Puc. 4-6 TIpumep GpyHKIHMOHUPYIOLIETO AUCILIES IAPAMETPA COCTOSTHUS OKUIAHUS

Ornucanue:

1> Bce nmapamerpsl coctositusi C-00~C- 14 MoryT oToOpa)kaThCs, KOTJa MHBEPTOP IOCTABJIACTCS C
3aB0JIa-M3TrOTOBUTENS. BBl MOXKETE IPOM3BECTH U3MEHEHHUE ITyTeM M3MeHEeHUs pyHKIOHaIbHOTO Koza F2.11,
F2.12, nuis monmy4eHus moapoOHOCTEH, nokanyiicta, 00paTHTeCch K ONMUCaHH0 (HYHKIMOHAIBHOTO Kona F2.11,
F2.12

2> Umeercss BO3MOXKHOCTh HakuMmath kinaBuimy BBOJI/JAHHBIE must
HEMOCPECTBEHHOTO  IEPEKIIFOUCHHUS B COCTOSIHUE 0TOOpaXKeHHs MOCTOSIHHOro KoHTpois C-01.

(2) ycranoBka mapamerpa G YHKIHOHAIBHOTO KOIa

B kauectBe npuMepa u3MeHuTe GyHKunoHanbHbi ko F2.06 ¢ 5,00T ' Ha 6,001 1.

Ha Puc. 4-7 sxupHbIM mpu(TOM MOKa3aHbI MUTAOIINE U (PBL.

JUCIuIes

BENWHAHSI, nogTespxaeHwe BX00 B MeH 3
BO3BPAT B MEHIO Kona napameTpa knacca
BTOPOro KNACCA, 5—6&

oTobBpamenue

cneaylowero

DYHELMOHANBHOMD

Kona

Puc. 4-7 IIpuMep YCTAHOBKH U M3MEHEHHsI IapaMeTpa
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Ornmcanue:

B MEHIO TpeThero KJacca, eCiy napaMeTp He TPEICTaBiIeH MUTatomieil Hiuppoi, 3TOT (yHKIMOHATBHBINA KO
HE MOXET ObITh M3MEHEH, BOSMOKHBIMU TIPHUMHAMH SIBISIFOTCS CIICAYFOLIIE:

1> Dror hyHKUHOHAIBHEI KO HE CIICLYeT H3MEHSTh, HAIPUMEp NapaMeTp ACHCTBUTEIBHOTO BBISBICHHOT O
COCTOSIHUS , TTAPAMETP 3aIliCH pabOoThI U T.1L. |

2> DroT (PYHKUMOHAIBHBIA KOJ HE MOXET ObITh M3MEHEH B COCTOSHHM PabOThl M M3MEHSETCS I0CiIe
OCTaHOBa PabOTHI;

3>  TIlapamerp 3ammmieH. Bech (yHKIMOHANBHBI KO HE MOXET ObITh H3MEHEH, KOraa
¢dyukuuonanbHbiii ko F2.13=| wm 2, Bo u3bexanne HeBepHOTo (HYHKIIMOHHPOBaHMs. Ecim BbI Xkemaere
peaakTupoBaTh Hapamerp QyHKIMOHAIBHOTO KOAa, yCTaHOBHUTE (DyHKIIMOHAIBHBIH Ko F2.13 B 0.

(3) peryaupoBKa KOHKPETHOI YaCTOTHI /I 00BIMHOI PabOThI

Jnist pa3bsCHEHHs] BO3bMHTE ITPUMEpP n3MeHeHus: KoHkperHoit yactotbl ¢ 50.00 ' B 40.00 I'u Bo BpeMs

pa6ots mpu F0.00 = 0.

Jmciieem

HetmE 1 1n 2 wammute kHonky - oTperynupyite Mpu AoCTUREHUH
Knasuw YMEHbILEHNS 4acToTy B 4acToTH NpekpaTuTe
onuH pas COOTBETCTEMM © HawaTue, Bo3Bpar K
Tpebosanem 0BbIYHOMY
oToBpameHnio
vyepes 1 cek.

Puc. 4-8 Ilpumep peryiMpoBKH YCTAHOBJIEHHOH YaCTOTHI
Hanpumep, KiaBHaTypa HCIOIB3YETCS B KadeCTBE TEKYIUEro CHUrHaga pabGodeil KOMaH/pl, 4acToTa

TOJTYKOBO# paboThl 5 I'll, COCTOSIHUE OXKUIAHHUSL.

JHCILIEEM

Puc. 4-9 IIpumep GpyHKIMOHMPOBAHUS TOIYKOBOI PaGoThI
(5) meiicrBusi Mo BBOAY (PYHKIHMOHAJIBHOIO KOJa B COCTOSIHUM PEeJAKTHPOBAHHUS IIOC/]IE YCTAHOBKHU

mapoJid MoJab30BaTe/Ist
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"[Taposs nonb3oBarens” FF.00 ycranosien B "6886" 1{udpa, nokazanHas Ha Puc. 4-7 >xuMpHbIM mpudTOM

TOKa3bIBAET MUTAIOIIIHIA OUT.

JHCIIEeM

Puc. 4-10 BBOA Mapouisi 11 nepexo/ia K (pyHKIUMOHMPOBAHNIO GYHKIMOHAIBLHOIO KO/AA
(6) CmoTpHTe HH(pOPMALHIO 0 MAPAMETPE HEHCIIPABHOCTH B COCTOSIHUH HEHCIIPABHOCTH

1 cex 1 cex 1 cex

JMCIUIEEM

1 cex 1 cex 1 cex

Puc. 4-11 npumep onepanmii IOUCKA COCTOSHUS HEUCTIPABHOCTH

Omnucanue:

1> TIlpm Haxatun xiaBumm SHIFT B COCTOSHMM HEHCHPaBHOCTH MOJIB30BATEIb MOXET YBUJICTh
napamerp QyHKIoHansHOTro Koaa Fd rpymmer, auanason morcka Fd.06 ~Fd. 14. JlucruieiicHavana otoOpakaer
HOMep (DYHKIMOHANIBHOIO KOJa NMPU HaxaTuu nosb3oBareneM kiaBumm SHIFT, u yepes 1 ¢ orobGpakaercs
mugpa 3Toro napameTpa.

2> Korza nmomns3oBaTens yBuaen HHOOPMAIHIO O apaMeTpe HEHCIIPAaBHOCTH, HMEETCSI BO3ZMOKHOCTh
Haxkumats kinasuiry BBO/TAHHBIE st mepekimiodeHust B COCTOSIHIE OTOOPaKEHHS CHTHAIIA O HEUCIIPABHOCTH

(EOXX).
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(7) omepauusi 6, IOKHPOBKHU HAKATHS KIABUII HA KJIaBHATYpE

B cocrosiHnu pa30I0KHPOBAHHON KIIABHATYphl HaxxnMaiite kiaBuiny OrmeHa/MeHio B TedeHue 5 cek.
JuIsl OJIOKMPOBKM  KiaBuarypel. [ mostydeHumst HOapoOHOH uH(OpManmu 06 omeparuu,
MOXKaJNylcTa, 00paTHTECh KO 2-My OUTY (yHKIMOHANBbHOTO Kona F2.13.

(8) omepauust pa3dIOKUPOBKYU HAKATHSI KJIABHII HA KJIAaBHATYpe

B cocrostHME GJIOKMPOBAaHHON KiIaBHATYyphl HakuMaiite kiaBuiry OrmeHa/MeHto B TedeHne 5 cek.
JUIsL pa30IOKUPOBKHU KIIaBHATYPBL.

4.3. Moaknto4yeHnAa niBepTopa

4.3.1. MpoBepka nepen NOAKNIOYEHNEM

IMoxkamyiicTa, BBIIONHSHTE HPOKJIAAKYy IPOBOJZOB Ha OCHOBAHHH TPEOOBAHHUM, IMPEICTAaBICHHBIX

B pasjele "MpokKIanKa IPOBOAOB HHBepTOpa" HacTosmero CepBHCHOTO PyKOBOACTBA.

4.3.2. MepBas noga4ya nuTaHuA

Brutrouaiite BBIKITIOUATEIb TUTAHUS TIEPEMEHHOI'0 TOKa Ha BXO[IHOﬁ CTOPOHE ITIOCJIE BBITOJIHCHUSA Hazme)l(ameﬁ
TIPOKJIAZIKH ITPOBOJOB U IOATBEPKACHUSA COOTBETCTBUSA DJIICKTPOIIUTAHUS, 3alIMTHIBAHNE NHBEPTOPA U KIIaBUATYPhI
CBCTOIUOJHOI'O AUCIIIICA -EN- OCYHIECTBJIACTCS IIPU 3aMKHYTOM KOHTAKTOPE, BHICBEYUBAHUE yCTaHOBJ’IeHHOf/’I
YacTOThl Ha CBETOAHMOJHOM JIHCIUIEE CBUACTEIBCTBYET O 3aBECPIICHUHN ITOAKIHOYCHHUA. Hpouecc epBOTO

TIOAKIIOYCHU MPEACTABJIICH Ha PUC, HA cneﬂy}omeﬁ CTpaHUIIE.
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npoKnagka NpoBoaoB
B cekuumn 3.5

MNpoknagka
npoeoaos
npasunsHan?

BxogHoe
HanpaxeHue
npaeunsHoe?

HEeT

3anuTeiBaHue

-EN-
oTobpaxaeTca?

HeT

CnbilweH 3eyK
3aMblKaHuA
KOHTaKTOpa?

OtobpaxeHue HeT
YCTAHOBNEHHOM

HacToTel

L 2

Heynada

Yenex ‘

Brikniouunte
nuraHve

v

Wwure npuymny

Puc. 4-12 nocie10BaTeIbHOCTB 1€iiCTBUIA NP IIEPBOM IOAKIIOYEHUN
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5. Cnucok pyHKLMOHanNbHbIX NapaMeTpoB

5.1.

OnucaHune cMmBONOB

X — mapamerp He MOXeT ObITh M3MEHEH B IpoLiecce paboThl

0 — napameTtp MOXeT ObITh K3MEHEH B IpoLiecce padoThl

*— TIapaMeTp TOJIbKO I YTECHUS, HEM3MEHSIeMBbI

5.2.

Cnu1coK (pyHKLMOHaNbHbIX NapamMeTpoB

DyHKIMO

HAITBHBIN
KOII

HaunmenoBanue

III/IaHEBOH YCTaHOBKH

Enununa

3aBozcKas

YCTaHOBKa

0 yMOJT4a-
HHIO

Momudux
anys

F0.00

Croco0 3amaHus
YacTOThI

0: IToTeHIHOMETPOM
QHAJIOrOBOI1 KJIABHATYPBI

1: uugpoBas ycraHOBKa ¢
KJIaBHATYPbI

2: C xnemm BBEPX/BHIU3
(coxpansiercs mocie
BBIKJTIOUCHHUS [TNTAHUS)

3: ycraHOBKa mopra
[I0CJICI0BATEIFHOTO BBOJA U
BBIBOJIA

4: ananoroBas ycranoska VCI
(VCIGND)

5: anasnorosas ycranoBka CCl
(CCI-GND)

6: anasnoroBast ycranoska YCI
(YCIGND)

7: ycTaHOBKA KJIEMMHOTO
ummyibea (MMITYJIBC);

8: KoMOMHaIMOHHAs ycTaHOBKa 9:
¢ wremm BBEPX/BHU3 (ue
COXpAHSIETCSl TOCNEe BBIKITFOYCHHS

TIHTAHHST)

1

F0.01

YcranoBka

rpoBoit
YaCTOTBI

Hwoxa. npeaenpbHass 4acrorta -~

Bepxs. npexn. yacrora

0.01I'g

50.00I'x

F0.02

Croco0 3amaHus
komauas! ITYCK

0: ¢ KkIIaBuaTypsl

1: ¢ kieMM yrpaBieHus
(koMaHIa OCTaHOBA KIIABHATYPHI
HE JICHCTBYET)

2: ¢ KJIEeMM YIIpaBJICHUS
(koMaHIa OCTaHOBA KIIABHATYPHI
TIeHCTBYET)

3: KOMaH/HOE YIpaBJICHUE
paboToii mopra
[I0CJICI0BATEIBHOIO BBOZA-
BBIBOJA (KOMAH/[a OCTAaHOBA

52




DyHKIHO HaunmenoBanue Jlramna3oH yCTaHOBKH Enununa 3aBozcKas Momuduk
HaJIBHBIH YCTAaHOBKa anust
KOJI 10 yMOJT4a-
HHUIO
KJIaBUATYyPBI HE ICHCTBYET)
4: KOMAaHJHOC  YIpaBJICHHE
paboroit nopTa
TIOCJIC/IOBATEIIBHOTO BBOJIA-BEIBOIA
(komMaHIa OCTAaHOBA KJIABHATYPBI
JIefiCTBYyeT)
F0.03 VYcraHoBKa 1-p1ii OuT: 1 100 0
HaIIPABJICHHAST 0 BpatieHue Bepen;
paboTsI 1 BpaieHue Hazaz
2-0i1 Our:
0, BparueHue Haza[
paspereHa
1 Bpamienue Hazaj
3arperneHa
3-uii OUT BBIOOP KJIABHILIN
REV/JOG (Bpauienus
naszan/TomukoBas pabora)
0: B Ka4eCTBE KJIABHILH
BpaILCHHs Ha3a[[
B KA4eCTBE KJIABHILHN TOTIKOBOI
paboTsI
F0.04 Beibop pexuma | 0 pexum smHeiiHOro yckopenus | 1 0 X
Vekop/ 3amemn | 3amerieHus
1: pexuM ycKOpeHwsI, 3aMe/IJICHHUs
110 KPUBOH S
F0.05 Bpemst BeiGopa | 10.0 (%) — -50,0 (%) (Bpems | 0.1 (%) 20.0(%) 0
mycka kpuBoi S | Yckop./3amemn) F0.05+F0.06"90
(%)
F0.06 BpeMst 100 (%) — -70,0 (%) (Bpems | 0.1 (%) 60.0(%) 0
Bocxokmeruss S | Yekop./3amemn) F0.05+F0.0690
KPHBO# (%)
F0.07 eIMHUIA 0: cexynna 1 0 X
BpEMEHH 1: MuHyTa
VYekop./3ament.
F0.08 Bpewms yckop. 1 0.1-6000.0 0.1 20.0 0
F0.09 Bpewms zamemt. 1 | 0.1-6000.0 0.1 20.0 0
F0.10 Bepxusis Hwxkusast npenensHas yactotra — | 0.01I 50.00I 1 X
TipesieNbHast 400.00 I'g
4acToTa
FO0.11 Hwxasis 0.00—BepxHsis npenensHas | 0.010g 0.00T1g X
Tpe/ieIbHas 4acToTa
4acToTa
F0.12 HwxkHsst 0: pabora Ha HyDKHE# npenensHO | 1 0 X

pabouasi yactora
pad. pexxnma

4acToTe
1: ocraHOB paboOTHI
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DyHKIWO

HAITBHBIN
KOII

HawnmenoBanue

III/IaHEBOH YCTaHOBKH

Enununa

3aBozcKas

YCTaHOBKa

0 yMOJT4a-
HHIO

Momuduk
anys

F0.13

Pexxum
YBEJIMYCHHUS
BpALIAOIIETO
MOMEHTA

0: py4HOE YBEIIMYCHUE
BpALIAOIIEr0 MOMEHTA,
1: ABTOMaTH4ecKOE yBEIMYCHHE

0

F0.14

Yckopenne
BPAIIAOIIETO
MOMEHTA

0.0-12.0 (%)

01 (%)

2.0(%)

F0.15

YcraHoBka
KPHBO#t VIF
(Hampsoxenwsi/aa
CTOTBI)

0: KpHBast TOCTOSIHHOT'O
BpAII[AOIIEr0 MOMEHTA
1: KpuBast MOHIKEHHOTO
Bpamaoero Mmomenta (2.0-s
MOIIHOCTB)
2: KpHBast IOHIKEHHOT O
Bpamgaoero Mmomenta (1.7-s
MOIIHOCTB)
3: KpHBast MOHIKEHHOT O
Bpamgaoero Mmomenta (1.2-s
MOIIHOCTB)
4: Y CTaHOBKH KOHEYHOTO
mosb3oBaTest kpusoit V/F
(manpspKeHus/9acTOTHI)
(ompenensiercst
F2.37~F2.44)
F2.37 VF Benmnunna
gactorsl 0
F2,38 VF Bennunna
gactorsl 0
F2,39 VF Bennunna
4acToTsl 1
F2,40 VF Bennunna
4gacToTsl 1
F2,41 VF Bennunna
4acTOTHI 2
F2,42 VF Bennunna
4aCcTOTHI 2
F2,43 VF Bennunna
4acTOTHI 3
F2,44 VF BeimuuHa
4acToThI 3
Pemapka:  VFuacrora u
HANPSDKEHIE HE MOTYT COCTABIISITh
0 1 MakcUMyM

001Tm

0.01%
0.01T1

0.01%
0.01Tn

0.01%
001 TInu
0.01%

10.00I'

20.00%
20.00I'x

40.00%
25.00I'x

50.00%
40.00I'x
80.00%

ol e T Rl

F0.16

Vcranoska G/P
THIA

0: G tun
1: P tun
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F1- rpynma

' YHKIIMOHAJIBHBIX IAPaMETPOB I1yCKa, OCTAHOBA, TOPMOKECHUS

Oynxmpo | HanvenoBanwe Jlnamas3oH yCTaHOBKH eIMHHIIA 3aBozckas | momuduk
HAJIGHBIA YCTaHOBKa amst
KOJ o
YMOT4aHU
)
F1.00 Pexum  pabotsl | 0: myck ¢ mycKOBO#M 4acTOTOH 1 0 X
IIycKa 1: cHauasla TOpMOXKEHHE, 3aTEM
MyCK C IyCKOBOW 4acTOTON
2: 3ape3epBHPOBaH
F1.01 ITyckoBast 0,0-10,00 Ty 0,01T1] 0,00 Ty 0
4acToTa
F1.02 JUINTEIBHOCTD 0.0--20.0C 0.1c 0.0c 0
MyCKOBOH
JaCTOTBI
F1.03 Hampsokerne 0-15(%) 1 0 0
IIOCT. TOKa MU
IycKe
F1.04 BpeMst 0.0 - -20.0C 0.1c 0.0c 0
TOPMOKCHHS
IIOCT. TOKa MU
IycKe
F1,05 Pexxum 0: OcTaHoB 3aMe. 1 0 X
OCTaHOBA 1: cBobomHOE BpalleHHE 10
OCTaHOBA:
2: 3amen1. + TOPMOXKEHUE
IIOCT. TOKOM
F1.06 Hauansnas 0.0-15.00T1g 0.01T'g 0.00T'g 0
4acToTa
TOPMOKCHHS
IIOCT. TOKOM
IIPH OCTAaHOBE
paboThl
F1.07 BpeMst 0.0 - -20.0C 0.1c 0.0c 0
TOPMOKCHHS
MIOCTOSIHHBIM
TOKOM IIpH
OCTaHOBE
paboThl
F1.08 HanpsDKEHNnE 0-15(%) 1 0 0
TOPMOKCHHS
MIOCTOSIHHBIM
TOKOM IIpH
OCTaHOBE
paboThl
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F2- rpynma BcmoMoratesbHbIX pabodrx (yHKIHOHAIGHBIX IapaMeTPOB

DYHKIHO Haunmenosanue JlnarasoH yCTaHOBKH €IIMHUIIA 3aBojckas MomuGbHK
HaJILHBIN YCTaHOBKa anys
KOJL o
YMOJTYaHA
10
F2.00 BpemenHnas 0.00-30.00c 0.01c 0.20c 0
KOHCTaHTa
aHaJIOrOBOT0
drbTpa
F2.01 Bpemst 0.0 - -3600.0C 0.1c 0.1c 0
Hepaboueit
CeKLUH paboThI
Brepen/nasaj
F2.02 Astomatuyecka | 0:He neiictByer 1: neiicTByer 1 0 X
Ed
sHeprocoepera
omas pabora
F2.03 Oyukuus APH 0: mesATeNnbHOCTD OTCYTCTBYET 1 0 X
1: nefictByeT Bce BpeMst
2: He e CTBYET TOJIBKO BO
BpeMsi 3aMeI.
F2.04 Komnencanus 0~150(%)0-kommeHcamst 1 0 X
4acTOTHI YaCTOTHI CKOJIbKEHUS
CKOJIbYKEHHS OTCYTCTBYET
F2.05 Hecyuias 2-15.0K 0,1K 3aBHCHT OT | X
BOJIHOBAsI THIIA
yacrora YCTpOIicTB
a
F2.06 YacrtoTa 0.10-50.00I'1g 0.01 T 5.00T'g 0
TOTYKOBOM
paboThI
F2.07 Bpewms 0.1-60.0c 0.1c 20.0c 0
YCKOpEHHUS
TOJYK. PabOThI
F2.08 Bpewmst 3amen. 0.1-60.0c 0.1c 20.0c 0
TOJIYK. PabOThI
F2.09 KomOunarus 0: VCI+CCI 1 0 X
KaHajia BBOJA 1: VCI-CCI
YaCTOTHI 2: YCI+CCI
3: RS485+YCI
4:VCI+YCI
5: 3ape3epBupoBan
6: obecriedeHne BHEIIHETO +
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F2- rpynma BcmoMoraTesbHbIX pabodrX (yHKIHOHAIGHBIX IapaMeTPOB

DyHKIHO
HAITBHBIN
KOII

HaunmenoBanue

III/IaHEBOH YCTaHOBKH

[Siziiiziie

3aBozcKas

YCTaHOBKa
o

YMOJTYaHA
10

MOIH(UK
anys

umiyiabcaCCl

7: obecrieueHye BHEIIHETO -
nmmyisca CCI

8: 3ape3epBUpOBaH

9: 3ape3epBUPOBaH

10: 3ape3epBUpOBaH

11: 3ape3epBUpOBaH

12: 3ape3epBUpOBaH

13: VCI, CCI ntobast HeHyneBast
BenunHa nercreyer, VCI
[IPEITOYTHTEIbHA

14: 3ape3epBUpOBaH

15: RS485+CCI

16: RS485-CCl

17: RS485+VClI

18: RS485-VCI

19: RS485+xknaBuarypa
HOTCHIOMETP

20: RS485- noreHuuomeTp
KJIaBHATYPbI

21: VCI+ noteHunomeTp
KJIaBHATYPbI

22: VCI- noteHIuoMeTp
KJIaBHATYPbI

23: CCl+noreHunomeTp
KJIaBHATYPbI

24: CCI- noreHuuomerp
KJIaBHATYPbI

25: 3ape3epBUpPOBaH

26: 3ape3epBUpPOBaH

27: 3ape3epBUpPOBaH

28: 3ape3epBUpPOBaH

F2.10

IIponopuun
obecredeHus
JaCTOTHI CBSA3H
MEXIy
OCHOBHBIM H
BCIIOMOTaTeIbH
BIMH
YCTpOHCTBAaMH

0(%)-500(%)

1(%)

100(%)

F2.11

VYnpasnenue
CBETOIHOJHBIM
nucruieem 1

0000-1111
NepBbIid OUT: pabouee BpeMs
0: He oToOpakaercs

0000
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F2- rpynma BcmoMoraTesbHbIX pabodrX (yHKIHOHAIGHBIX IapaMeTPOB

DyHKIHO
HAITBHBIN
KOII

HaunmenoBanue

III/IaHEBOH YCTaHOBKH

[Siziiiziie

3aBozcKas

YCTaHOBKa
o

YMOJTYaHA
10

MOIH(UK
anys

1: orobOpaxeHue

BTOpO#1 OUT: CyMMapHOE BpeMst
0: He oToOpakaercs

1: otobOpaxeHue

TpeTHit OUT: COCTOSIHIE BBOJA
KIIEMMHOU KOPOOKH

0: He oToOpakaercs

1: oToOpaxeHne KUI0OUT
(geTBepTHIil OUT) cocTOsTHIE
BBIBOJIa KIIEMMHOW KOPOOKH

0 He oroOpaxaercs

1: otobpaxeHue

F2.12

VYnpasnenue
CBETOIHOJHBIM
JUCIUIEEM 2

0000-1111

TIepBbIi OUT: aHAJIOTOBBIN BBOJ
VCI

0: He oToOpakaercs

1: oTobOpaxeHue

BTOPOU OHMT: aHAJIOTOBBIi BBOJ
YCI

0: He oToOpakaercs

1: otrobOpaxeHue

TpeTHil OUT: aHAJIOT OBBII BBOJ
CCl

0: He oToOpakaercs

1: otrobOpaxeHue

KHITOOHT (4eTBepThIit OUT)
BBOJI BHEIIIHHX HMITYJIbCOB

0: He oToOpakaercs

1: otobpaxeHue

0000

F2.13

VYnpasnenue
(yHKIIMOHUPOB
aHHeM
mapameTpa

1-nii 6uT cBeTomMOA:

0: pasperuaercs
MOIU(UIHPOBAHKE BCEX
mapamMeTpoB

1: kpoMe 3TOrO MapameTpa, He
paspermaeTcst MOTHMOHKAIHS
BCEX IPYTHX MapamMeTpoB

2: kpome F0.01 u atoro
mapameTpa, He pa3peraercs
MOIU(DUIUPOBAHIE BCEX APYTHX
apamMeTpoB, CBETOIHON

2-oii 6ur:

0: He neiictByeT

1: BOCCTAHOBHTH BEIHYUHY 110
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F2- rpynma BcmoMoraTesbHbIX pabodrX (yHKIHOHAIGHBIX IapaMeTPOB

DyHKIHO
HAITBHBIN
KOII

HaunmenoBanue

III/IaHEBOH YCTaHOBKH

[Siziiiziie

3aBozcKas

YCTaHOBKa
o

YMOJTYaHA
10

MOIH(UK
anys

YMOTIaHHIO
2: OYHCTKA 3aMKCcell HCTOPUH
HEHCIIPaBHOCTEH

0: 6110KMPOBATH BCE KHOMKH

1: 6:110KMpOBATh BCE KHOMKU HO
He kHonKy STOP

2: GIOKMPOBATH BCE KHOMKH HO
He kiaBuinn ¥V A, KIaBUIy
STOP

3: 6JIOKMPOBATH BCE KHOMNKH HO
ne kinasumu RUN, STOP

4: GIOKMPOBATH BCE KHOMKH HO
ne xuasumm SHIFT, STOP

F2.14

Konouryparus
CBSI3H

1-p1i1 OUT cBeTOAMOAA!
CKOpOCTb Mepeaavn TaHHBIX
BBIOOD.

0: 12006wut/c

1: 24006wut/c

2: 48006wut/c

3:96006wuT/c

4:19200 6ur/c

5: 38400 Gur/c

2-0i1 6ut cBeroxnona: Gpopmar
JIAaHHBIX

0: 1-8-1 popmat, mpoBepka
OTCYTCTBYET

1: popmar 1-8-1

KOHTPOJIb YETHOCTH

2: ¢popmart 1-8-1

MPOBEPKa HEYETHOCTH

03

F2.15

JlokanpHBII
azapec

0--127, 127-
LINPOKOBEIIATENBHBIN aapec.
VHBEpTOp TOJIBKO MOIy4YaeT HO
HE OTIIPaBIISIET, KOraa
ycTaHoBka cocrasisiet 127, 0 —
9TO a/Ipec 11l OCHOBHOT'O
yCTpoiicTBa.

F2.16

JlonomHUTEeTHH
o€ BpeMsi CBSI3U

0.0-1000.0 ¢

0.1c

0.0c

F2.17

3anepxka
MECTHOTO
oTBETa

0-1000 mc

Imc

5mc

F2.18

Bpewmst yckop. 2

0.1-6000.0

0.1

20.0
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F2- rpynma BcmoMoraTesbHbIX pabodrX (yHKIHOHAIGHBIX IapaMeTPOB

DYHKIHO Haunmenosanue JlnarasoH yCTaHOBKH €IIMHUIIA 3aBozckas MomiGbHK
HaJIHBINA YCTaHOBKa anys
KOJIL o
YMOJTYaHA
10

F2.19 Bpewmst 3amen. 0.1-6000.0 0.1 20.0 0
2

F2.20 Bpewmst yckop. 3 | 0.1-6000.0 0.1 20.0 0

F2.21 Bpewmst 3amen. 0.1-6000.0 0.1 20.0 0
3

F2.22 Bpewms yckop. 4 | 0.1-6000.0 0.1 20.0 0

F2.23 Bpewmst 3amen. 0.1-6000.0 0.1 20.0 0
4

F2.24 Bpewms yckop. 5 | 0.1-6000.0 0.1 20.0 0

F2.25 Bpewms 3amen. 0.1-6000.0 0.1 20.0 0
5

F2.26 Bpewmst yckop. 6 | 0.1-6000.0 0.1 20.0 0

F2.27 Bpewmst 3amen. 0.1-6000.0 0.1 20.0 0
6

F2.28 Bpewmst yckop. 7 | 0.1-6000.0 0.1 20.0 0

F2.29 Bpewmst 3amen. 0.1-6000.0 0.1 20.0 0
7

F2.30 MHorosransas HyokHsIs Ipes 4acToTa — BEPXH. 0.01 T 5.00T'g 0
yacrora 1 peIesbHas 4acToTa

F2.31 MHorosransas HyokHsIs Ipes 4acToTa — BEPXH. 0,01 T 10.00I' 0
yacrora 2 npefiesbHas 4acToTa

F2.32 MHorosransas HyokHsIs Ipes 4acToTa — BEPXH. 0,01 T 20.00T 1 0
yacrora 3 npefiesbHas 4acToTa

F2.33 MHorosransas HyokHsIs Ipes 4acToTa — BEPXH. 0,01 T 30.00T 1 0
yacrora 4 peIesbHas 4acToTa

F2.34 MHorosransas HyokHsIs Ipes 4acToTa — BEPXH. 0,01 T 40.00T 1 0
yacrora 5 peIesbHas 4acToTa

F2.35 MHorosransas HyokHsIs Ipes 4acToTa — BEPXH. 0.01 T 45.00T 1 0
yacrora 6 pefiesbHas 4acToTa

F2.36 MHorosransas HyokHsIs Ipes 4acToTa — BEPXH. 0.01 T 50.00T 1 0
yacrora 7 pefiesbHas 4acToTa

F2.37 VF BeimunHa 0.00-F2.39 0.01 T 10.00I' 0
gactotel 0

F2.38 VF BennunHa 0.00-F2.40 0.01% 20.00% 0
HanpsokeHus 0

F2.39 VF BeimunHa F2.37-F2.41 0.01 T 20.00T 1 0
4yactoThl 1

F2.40 VF BennunHa F2.38-F2.42 0.01% 40.00% 0
HanpsokeHus 1

F2.41 VF BeimunHa F2.39-F2.43 0.01 T 25.00T 1 0
4aCTOTHI 2

F2.42 VF BennunHa F2.40-F2.44 0.01% 50.00% 0
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F2- rpynma BcmoMoraTesbHbIX pabodrX (yHKIHOHAIGHBIX IapaMeTPOB

DYHKIHO Haunmenosanue JlnarasoH yCTaHOBKH €IIMHUIIA 3aBozckas MomiGbHK
HaJIHBINA YCTaHOBKa anys
KOJIL o
YMOJTYaHA
10

HanpsokeHus 2

F2.43 VF BeimunHa F2.41- BepxH. npenenbHas 0.01 T 40.00T 1 0
4acToOTHl 3 4acTora

F2.44 VF BennunHa F2.42-100.0% (momuHAIBHOE 0.01% 80.00% 0
HANpsDKEHHs 3 HAMpPsDKEHHE)

F2.45 Ckaukoobpazna | 0.00-400.00T'1y 0.01 T 0.00T'g X
st yacrora 1

F2.46 Ckaukoobpaszna | 0.00-30.00T'1 0.01 T 0.00T'g X
S 9acToTa
nuamnasoH 1

F2.47 CkaukoobpazHa | 0.00-400.00T'1y 0.01 T 0.00T'g X
st yacrorta 2

F2.48 CkaukoobpaszHa | 0.00-30.00T1 0.01 T 0.00T'g X
S 9acToTa
JManas3oH 2

F2.49 CkaukoobpaszHa | 0.00-400.00T'1y 0.01 T 0.00T'g X
st yacrora 3

F2.50 CkaukoobpaszHa | 0.00-30.00T'1 0.01 T 0.00T'g X
S 9acToTa
ManasoH 3

F2.51 YcranoBka 0-65535 yacos 1 0 0
BpeMeHH
paboThl

F2.52 CymmapHoe 0-65535 gacos 1 0 X
BpeMsi pabOThI

F2.53 Beri6op 0: ASCII pamka u3 14 Gaiit nim 1 0 X

dhopmata pamMku
CBSI3H
RS485/232

18 Gaiit

1: mectHaAUIATEpUYHAS PAMKa
u3 8 Gaiit nim 10 Gaiit:
HCXOJIHBIN OTBET HE U3MEHEH
2: mecTHaAATEPUIHAST PAMKA
u3 8 6aiit uiam 10 Gaiit, 12
KOMaH/Ia He TOJIy9IaeT OTBET
3! mecTHaAATEpUIHAST PAMKA
u3 8 Gaiit uiam 10 Gaiit , 14
KOMaH/Ia He TOJIy9IaeT OTBET
4: mecTHaAIATEPUYHAST PAMKA
u3 8 6aiit uiam 10 Gaiit , 06e
koMaHbl 12 1 14 He nonyyaror
OTBET

F3 — rpymnma GyHKIHOHAIBHBIX TApaMeTpOB paboThl 3aMKHyTOro KouTypa (PID-perymmnposanne)
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@Oynkupo | HamvenoBaxne JlnarnasoH yCTaHOBKA ©IVHUIIA 3aBozackast | Momudmk
HaJIBHBIH YCTAaHOBKa anust
KOJI 10
YMOJTYaHH
10
F3.00 pabora 0: 3aMKHYTBII KOHTYp HE 1 0 X
3aMKHYTOTO neficTByer
KOHTYpa BEIOOp | 1: ympaBieHue 3aMKHYTHIM
YIpaBJIeHUs xoutypom ITU]] neiictByeT
2: 3ape3epBUPOBAH
F3.01 Bei6op curnana | 0: uudposoe obecreueHue 1 1 0
1: VCI ananoroBoe
obecrieucHne HAIPSKCHUSE
0-10B
2: CCl ananorosoe
obecredcHHe
3: obecreueHne MOTEHIIOMETpa
KJIaBHATyPbI
F3.02 Bei6op curnana | 0: VCI ananorosoe Hanpsokenne | 1 1 0
0-10B
1: CCI ananorosslii BBOJ
2: VCI-CCI
3: VCI-CCI
4: Mus. { VCI, CCl }
5: Make. { VCI, CCl }
6: umIysbCHas 00paTHas CBsI3b
F3.03 udpoas 0.000~9.999B (ycraHnoBka 0.001 1.000 0
YCTaHOBKA F3.00=1,F3.21 =9.999)
KOHKPETHOH
BEITMUYHHEI
VYcranoBka 0.000~F3.MIlIa 0.001 1.000 0
BEJIHYIUHBI (ycranoBkaF3.00=2)
3a/[aHHOTO
JIABIICHUSI
F3.04 MuHUMalIbHAS 0.0 — MmakcuManbHas 3aJaHHAs 0.1 (%) 0.000 0
3a/[aHHast BEJIMYHHA; IPOL[CHTHOE
BEJIMYHHA OTHOIIIEHNE, OTHOCAIIEECS K
10,00B
F3.05 Bennunna 0.0-100.0(%) 0.1 (%) 0.000 0
obpaTHOM
CBSI3H,
COOTBETCTBYIO
1mast
MHUHUMAJIBbHOH
3aJaHHON
BEIIMYHHE
F3.06 MaxkcumManbHass | MuHHMasbHAS 3aIaHHAS 0.1 (%) 100.0(%) 0
3alaHHAs Bemmunna — -100,0 (%)
BEIMYHHA
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F3 — rpynma GyHKIHOHAIBHBIX TApaMETPOB paboThl 3aMKHyTOro KouTypa (PID-perymmposanue)

DyHKIHO
HAITBHBIN
KOII

HaunmenoBanue

III/IaHEBOH YCTaHOBKH

[Siziiiziie

3aBozcKas

YCTaHOBKa
o

YMOJTYaHA
10

MOIH(UK
anys

F3.07

Bemunna
obpaTHOM
CBSI3H,
COOTBETCTBYIO
miast
MaKCHUMaITbH O
3aJaHHON
BEJINYHHE

0.0-100.0(%)

0.1 (%)

100.0(%)

F3.08

IIponopuunonan
bHOE YCHJICHHE

Kp

0.000-9.999

0.001

0.050

F3.09

WuTerpansHoe
yeunenne Ki

0.000-9.999

0.001

0.050

F3.10

Juddepenmman
BHOC YCHIICHHE

Kd

0.000-9.999

0.001

0.000

F3.11

uka 3amepoB
T

0.01-1.00c

0.01c

0.1c

F3.12

Jnamazon
OTKJIOHEHHUS

0.0-20.0(%) B mporeHTaX MO
otHouenuto k 10.00V

0.1 (%)

2.0(%)

F3.13

WuTerpansHoe
oTHeNeHne
nopora ITH]]
PEryInpOBKU

0.0-100.0%

0.1%

100.0%

F3.14

IIpenBaputensu
0
YCTaHOBJICHHAS
JacToTa
3aMKHYTOT'O
KOHTYypa

0 — BepxHsIs1 IpeienbHas
JacToTa

0.01I'g

00.00

F3.15

Bpewms
yIepKaHHS
IIpeABaPHTEIbH
0
YCTaHOBJICHHOH
JaCTOTHI
3aMKHYTOT'O
KOHTYypa

0.0-6000c

0.1c

000.0

F3.16

ITopor 4acToTst
Oe3neicTBUs

0.00-400.00I'y

0.01I'g

30.00

F3.17

ITopor
JIaBIICHUS
BOCCTaHOBJICHH

0.000-F3.21MTla

0.001

0.500
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F3 — rpynma GyHKIHOHAIBHBIX TApaMETPOB paboThl 3aMKHyTOro KouTypa (PID-perymmposanue)

DyHKIMO HaunmenoBanne JInamnasoH yCTaHOBKH [Siziiiziie 3aBojickast MOIH(UK
HaJIbHBINA YCTaHOBKa arys
KOII 100)
YMOJTYaHH
0
ST
F3.18 Bpewms 0.0-6000.0¢c 0.1 000.0 0
3a7ePKKH
Ge3meicTBHs
F3.19 Bpewms 0.0-6000.0¢ 0.1 000.0 0
3a7IePKKH
BO300HOBJICHUS
F3.20 Bri6op pexxuma | 0: uaBepTop paboTaer B pexume | 1 0 X
MOIa4U BOJIBI OJIMH TIPUBOJI - 1B Hacoca
noj 1: KOHTAKTOp IOJaY¥ BOJBI MO
MTOCTOSIHHBIM MTOCTOSIHHBIM JTaBJICHUEM
JIaBJIeHUEM JICUCTBYET B peXKUME
OJIMH — MIPUBOJ — JIBa HAacOCa
2 KOHTAKTOp MOAA4YH BOJBI O
MTOCTOSIHHBIM JTaBJIEHUEM
JICHCTBYET B PeXKUME
OJIMH — MIPUBOJ — TPH Hacoca
3! KOHTAaKTOpP MO/AYU BOJIBI TTO]]
MTOCTOSIHHBIM JTaBJIEHUEM
JICHCTBYET B PeXKUME
OJIMH — NIPUBOJ] — YETBIPE HACOCa
F3.21 Juana3oH 0.001 -9.999MITa 0.001 9.999 0
YIJICHHOT'O
MaHOMETpa
F3.22 PaspereHHbII 0.1-100.0% 0.1 001.0 0
C/IBHT ISt
BEpXHEH
TIpeAeIbHON
4acTOTHI U
HIDKHEH
TIpeAeIbHON
4acTOTHI IPH
1100aBIICHUH
WA CHSTHHU
HACOCOB
F3.23 Bpewms 0.0-999.9¢ 0.1 005.0 0
TIPUHSATHS
peuieHus o
MIEPEKIIFOUCHUH
Hacoca
F3.24 Bpewms 0.1-10.0c 0.1 00.5 0
3a7IePKKH
MIEPEKIIFOUCHUS
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F3 — rpynma GyHKIHOHAIBHBIX TApaMETPOB paboThl 3aMKHyTOro KouTypa (PID-perymmposanue)

@Oynkupo | Haumvenosaxne JluarasoH yCTaHOBKA eIVHUIIA 3aBoznckast | Momudmk
HaJIBHBIH YCTAaHOBKa anust
KOJI 10
YMOJTYaHH
10
MarHUTHOTO
KOHTAaKTOpa
yIIpaBJICHHS
F3.25 WHTtepBan 0000-9999munyT 1 0000 X
ABTOMAaTHYECKO
ro
HEPEeKITIOYCHNUS]
F3.26 OTtobpaxeHue 0: C-11, C-12 na3nauenue 1 0 0
napameTpa BesuuHbI Hanpspkenus: VCI,
KOHTPOJIS CCI 1:
BOJOCHA0- 1: C-l1, C-l 2 naznauenne ITUJ]
KEHHS KOHKPETHO# BEJINYHHEI
JIABJICHHUSI M 00PATHOI CBSI3U
F3.27 Xapakrepuctuk | 0: Pabora Brepexn 0 0
a peryJmMpoBKU 1: PaboTa Ha3ax
3aMKHYTOT'O
KOHTYpa
F3.28 Bri6op 0: 1 ycTaHOBJICHHAS 4acTOTa 1 0
apamerpa 1: BeIXOJHAs YacTOTA
Ha4aJIbHOTO 2: BBIXOZIHOM TOK,
KOHTPOJIS 3: BBIXO/{HOE HATIPSDKCHHE
CBETOAMOA 4: HanpspkeHHe MHHBI
[IOCTOSIHHOT'O TOKa
5! CKOpOCTb JBUTaTEIIs:
6: Temmeparypa TemIoBoH
Harpy3Ku
7: pabouee BpeMs
8: cymmapHoe BpeMs paboThl
9: cocTosiHHE BBOAA KIEMMHON
KOpOOKH
10: cocTosiHHE BBIBOIA
KIIEMMHOU KOPOOKH
11: obecrnieyeHne aHAIOTOBOTO
Beoma VCI/TIN
12: anasnoroBslit BBOJ 00paTHON
csizu CCIUTIN
13: ananorosslii BBoxg YCI
14: BBOJIpI BHEIIIHUX HMITYJILCOB
F3.29 Bpewmst 0.0-999.9¢ 0,0 10,0 0
3anepxku YCI
F3.30 Pene 0: muaBeprop padoraer (RUN) 15 0

HEHCIIPaBHOCTH
TA, TB, Beibop

1: curHai npuObITHS YaCTOTHI
(FAR)
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F3 — rpynma GyHKIHOHAIBHBIX TApaMETPOB paboThl 3aMKHyTOro KouTypa (PID-perymmposanue)

DyHKIHO
HAITBHBIN
KOII

HaunmenoBanue

III/IaHEBOH YCTaHOBKH

[Siziiiziie

3aBozcKas

YCTaHOBKa
o

YMOJTYaHA
10

MOIH(UK
anys

dynxuun TC

2: cUTHaJ BBISIBICHUS YPOBHSI
gacrorsl (FDT1)

3: 3ape3epBUpOBaH

4: curHai TPEBOTH O Ieperpy3Ke
(OL)

5: BBIXOJ(HAsI 4ACTOTA JOCTHIIIA
Bepxuero mpenena (FHL)

6: BBIXO/(HAsI 4ACTOTA JOCTHIIIA
uimkaero npegena (FHL)

7: OCTaHOB HHBEPTOPA MPH
HEI0CTATOYHOM HAIPSDKCHUH
(LU)

8: ocTaHOB paboOTHI U3-3a
BHemHe# Hencnpasuoctr (EXT)
9: paboTta nHBEpTOpa HA
HYJIEBOH CKOPOCTH

10: pabora ITJIK

11: paboTa ceKMHM TPOCTOrO
TIJIK 3aBepiena

12: TIJIK 3aBepruaer pabory
LUKJIa

13: 3ape3epBUpOBaH

14: unBepTop roToB K pabore
(RDY)

15: HencnpaBHOCTH HHBEPTOPA
16: orpaHUuCHUE BEPXHETO 1
HIDKHETO IIpe/ielia MoMepedHOn
paboThl

17: BHYTpEeHHHH CYETUUK JOCTUT
OKOHYATEJIbHON BEINYHHBI

18: BHYTpEeHHHI CYETUUK JOCTUT
OIPE/ICICHHON BEIMYMHBI

19: HacTymeHue
YCTAQHOBJICHHOTO BPEMCHH
paboThl

20: HacTyIUICHUE BHYTPEHHET O
OTCYeTa BPEMCHH

21: 3ape3epBUpOBaH

22: 3ape3epBUpPOBaH

23: 3ape3epBUpPOBaH

24: 3ape3epBUpPOBaH

F3.31

Ycunenne
aHAJIOTOBOTO

0~-800 (%)

100
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F3 — rpynma GyHKIHOHAIBHBIX TApaMETPOB paboThl 3aMKHyTOro KouTypa (PID-perymmposanue)

Oynxmpo | HanvenoBanue Jlnamas3oH yCTaHOBKH eIMHHIIA 3aBozicKast MomuhuK
HAJIGHBIA YCTaHOBKa arst
KOJ o
YMOT4aHU
)
seoga VCI
FA- rpynmna ¢yHKIMOHaIBHBIX TapamMerpoB npocroro IJIK
Oynkmpo | HanvenoBanwe Jlnama3oH yCTaHOBKH e[IMHHIIA 3aBozicKast MomuhuK
HAJIGHBIA YCTaHOBKa amst
KOJ TI0 yMOJT4a-
HHIO
F4.00 VcraHoBka 1-p1i1 OUT cBETOAMOAA! 1 000 X
paboTsl 0: meATenbHOCTh OTCYTCTBYET
npocToro ITJIK 1: ocTaHOB MOCIIE MPOCTOrO
i
2: coxpaHEeHHEe OKOHYATEIbHOH
BEIIMYUHEI I10CJIE IPOCTOrO
iviwe
3! mocne0BaTeIbHBINA IIUKI
2-0ii OUT cBETOIMOMA:
0: ouepenHOi MmycK U3 NepBOi
CeKIHU
1: nponoikeHue paboThl Ha
cpenHel yacTore
3-ui1 out ceeroprona; Eqununa
pabouero Bpemenu ITJIK
0: cexyHIa MUHYTa
F4.01 VYcranoBka 000-621 1 000 0
Paznena 1 1-p1i1 OUT cBETOAMOAA!

YCTaHOBKA YaCTOTHI
0: MHOTO?TamHas yacrora i (i=
1~7)

1: gacrora ompezeneHHas
¢dynkuronansaeiM Kogom FO.00
2-0it 6uT cBeToMOAa: BHIOOD
HArnpaBJIeHUs PabOTHI

0: pabora Briepen ,

1: pabora Ha3az

2: Onpegensercs paboueit
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FA- rpynmna ¢yHKIMOHAIBHBIX TapaMeTpoB npocroro IJIK

Oynxmpo | HanvenoBanue Jlnamas3oH yCTaHOBKH eIMHHIIA 3aBozckas | Momuduk
HAJIGHBIA YCTaHOBKa arst
KOJ TI0 yMOJT4a-
HHIO
KOMaHI0H
3-mii OuT cBeroaunona: Beibop
BpemeHn Yckop/3ames.
0: Bpemst Vckop/3amem. 1
1: Bpemst Y ckop/3amen. 2
2: Bpemst Yckop/3amem. 3
3: Bpemst Yckop/3amem. 4
4: Bpewmst Vckop/3amem. 5
5: Bpemst Vckop/3amer. 6
6: Bpemst Vckop./3amem. 7
F4.02 Pazgen 1 0-6000.0 0.1 10.0 0
pabouee Bpemst
F4.03 Pazgen 2 000-621 1 000 0
YCTaHOBKA
F4.04 Paznen 2 Bpems | 0-6000.0 0.1 10.0 0
paboThl
F4.05 Pazgen 3 000-621 1 000 0
YCTaHOBKA
F4,06 Pazpmen 3 Bpemss | 0-6000.0 0.1 10.0 0
paboThl
F4.07 Paznen 4 000-621 1 000 0
YCTaHOBKA
F4.08 Pazpnen 4 Bpems | 0-6000.0 0.1 10.0 0
paboThl
F4.09 Pazgen 5 000-621 1 000 0
YCTaHOBKA
F4.10 Pazpmen 5 Bpemss | 0-6000.0 0.1 10.0 0
paboThl
F4.11 Pazgen 6 000-621 1 000 0
YCTaHOBKA
F4.12 Pazpen 6 Bpemss | 0-6000.0 0.1 10.0 0
paboThl
F4.13 Pazgen 7 000-621 1 000 0
YCTaHOBKA
F4.14 Paspmen 7 Bpems | 0-6000.0 0.1 10.0 0
paboThl
F5 — rpynma cooTBeTCTBEHHBIX (pyHKIIMOHATIBHBIX IIAPAMETPOB KJIEMMHOH KOPOOKH
Oynkmpo | HanvenoBanue Jlnamas3oH yCTaHOBKH eIMHHIIA 3aBozckas | Momuduk
HAJIGHBIA YCTaHOBKa arst
KOJ TI0 yMOJT4a-
HHIO
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F5 — rpynma cooTBeTCTBEHHBIX (PYHKIIMOHATIBHBIX IIAPAMETPOB KIEMMHOH KOPOOKU

@Oynkupo | Haumvenosaxne JluarasoH yCTaHOBKA eIVHUIIA 3aBoznckast | Momudmk
HaJIBHBIH YCTAaHOBKa anust
KOJI 10 yMOJT4a-
HHIO

F5.00 Bri6op 0: k11eMMa He HCIONIB3yeTCs 1 0 X

¢yHKnuoHHpoB | 1: KiIeMMa ynpaBieHHs

QHUSI BXOIHON MHOTOJTAIHOM CKOPOCTBIO

KIIEMMBI 2: KJIeMMa yIpaBJICHHUS

kopobku X1 MHOT'OJTAIHOM CKOPOCTBIO

3! KJIeMMa yIpaBJICHHS
MHOT09TAIHOH CKOPOCTBIO

4: xyeMMa yIrpaBJICHHS
MHOT09TAaIHOH CKOPOCTBIO

5! BHeIIHee ynpaBlIcHHE
TOJYKOBOW paboToil Briepes

6: BHeIIHee yIpaBIcHHE
TOJIYKOBOW paboToil Ha3ax

7: x1eMMa BbIOOpa BpeMEHH
VYckop./3amen.

8: ki1emMMa BbIOOpa BpeMEHH
VYckop./3amen. 2

9: ki1eMMa BbIOOpa BpeMEHH
VYekop./3amen. 3

10: BBOJ HEUCIIPABHOCTH
BHEIIIHET0 yCTPOHCTBa

11: BBoJ BHeWHero copoca

12: BBOJ OCTaHOBA 110 MHEPLHU
13: BHELIHMI OCTaHOB —
HOPSIIOK paboTh

14: BBOJ KOMaHIBI OCTAHOBA
TOPMOXKEHHEM mocT. Tokom DB
15: pabota nHBepTopa
3ampeleHa

16: ynpaBiieHHE yBEIUYCHHEM
gacrorsl (UP) (BBEPX)

17: ynpaBiieHuEe yMEHbLICHHEM
gacrorel (DOWN) (BHU3)

18: komaH/a 3anpenieHus
VYckop./3amen.

19: ynpasnenue paboToii ¢
MIOMOIIBIO TPEX JIMHUH

20: 3aMKHYTBII KOHTYp HE
neiicTByeT

21: TIJIK He peiicTByeT

22: ynpaBiieHHE OCTAaHOBOM C
nomo1ipio npocroro ITJIK

23: cOpOC COCTOSIHUS OCTaHOBA
IJIK

24: BapuaHT cHrHaja
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F5 — rpynma cooTBeTCTBEHHBIX (PYHKIIMOHATIBHBIX IIAPAMETPOB KIEMMHOH KOPOOKU

DyHKIHO
HAITBHBIN
KOII

HaunmenoBanue

III/IaHEBOH YCTaHOBKH

[Siziiiziie

3aBozcKas

YCTaHOBKa

0 yMOJT4a-
HHIO

MOIH(UK
anys

obecrieyeHust 4acToThl 1

25! BapuaHT cUrHaja
obecrieyeH st YacTOThI 2

26: BapuaHT cHrHaja
obecrieyeHust YacTOThl 3

27: gacrota nepexmoueHa B CCl
28: KoMaH/1a EPEKIIOYCHA B
KIIEMMHOH KOpoOKe

29: apuaHT curHaia paboueit
KoMaHabl 1

30: BapuaHT cursaia paboueit
KOMaH/IbI 2

31: papuanT curnaia paboueit
KOMaH/bI 3

32: BBOJI CKAYKOBOM 4aCTOTHI
33: BBOJI BHEILIHETO MTPEPhIBAHUS
34: okoHuyanue copoca
BHYTPEHHETO CUETIHKA

35: BBOI IPUBECHUS B
JieficTBHEe BHYTPEHHETr O
CUETIHKA

36: BBOI cOpOCa BHYTPEHHETO
Taiimepa

37: BBOI IPUBEJCHUS B
JieiicTBuEe BHYTPEHHEr 0 TaiiMepa
38: BBOJ MIMITYJIBCHOM YacTOTHI
(meiicTByet TonbKO i1 X7.X8)
39: 3ape3epBUpOBaH

40: 3ape3epBUpPOBaH

41: 3ape3epBUpPOBaH

42: 3ape3epBUpPOBAH

F5.01

Bri6op
(yHKIIMOHUPOB
aHWS BXOJTHOM
KJIeMMbI X2

AHamOru4IHO TIpeACTaBJICHHOMY
BBIIIC

F5.02

Beri6op
(yHKIIMOHUPOB
aHWs BXOJTHON
KieMMbI X3

AHaNmOru4IHO IpeACTaBJICHHOMY
BBIIIC

F5.03

Bri6op
(yHKIIMOHUPOB
aHWS BXOJTHOM
KieMMbl X4

AHamOru4IHO TIpeACTaBJICHHOMY
BBIIIC

F5.04

Bri6op

AHamoOru4HoO TIPEACTaBJICHHOMY
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F5 — rpynma cooTBeTCTBEHHBIX (PYHKIIMOHATIBHBIX IIAPAMETPOB KIEMMHOH KOPOOKU

Oynxmpo | HanvenoBanue Jlnamas3oH yCTaHOBKH eIMHHIIA 3aBozicKast MomuhuK
HAJIGHBIA YCTaHOBKa arst
KOJ TI0 yMOJT4a-
HHIO
(YHKIIHOHUPOB | BEIIIE
aHWs BXOJTHON
KjIeMMbl X5
F5.05 Bri6op AHAaJIOTUYHO MPEACTaBICHHOMY X
(YHKIIHOHUPOB | BEIIIE
aHWs BXOJTHON
KjIeMMbl X5
F5.06 Bri6op AHAaJIOTUYHO MPEACTaBICHHOMY X
(YHKIIHOHUPOB | BEIIIE
aHWs BXOJTHON
KieMmbl X7
F5.07 Bri6op AHAaJIOTUYHO MPEACTaBICHHOMY X
(YHKIIHOHUPOB | BEIIIE
aHWS BXOJTHOM
KJIeMMbl X8
F5.08 Bri6op pexxuma | 0: pexxum ynpasieHHs ¢ 1 0 X
paboTbl IIOMOIIBIO ABOMHOM TUHUK 1
Buepen/Hazan 1: pesxuM ynpaBleHUs ¢
IIOMOIUIBIO JBOMHOM JIUHUH 2
2: pexuM yIpaBJIeHUs C
MTOMOIIIBIO TPOHHO# JMHKMHU 1
3! pexuM ynpaBiIeHuUs ¢
TIOMOIIIBIO TPOHHO# JIMHHUHU 2
F5.09 CkopocTh 0.01-99.99 I'i/c 0.01T'u/c 1.00 T'u/c 0
UP/DOWN
(BBEPX/BHU3
)
F5.10 VYcraHoBka 0: muaBeprop padoraer (RUN) 1 0 X
BBIXOIHOI 1: curaan npuOBITHS YaCTOTHI
kiemmbr OC1 (FAR)
BBIBOZIA 2: CHUTHAJI BBISIBIICHUS YPOBHS
KOJLIIEKTOpa gacrorel (FDT1)
Pa30MKHYTOTO 3: 3ape3epBUPOBaH
KOHTYypa 4: curHan TpeBOTH U3-3a

neperpy3ku (OL)

5: BBIXO/(HAsI 4ACTOTA JOCTHUIIIA
Bepxuero mpexena (FHL)

6: BBIXO/(HAsI 4ACTOTA JOCTHIIIA
umkuero npemena (FLL)

7: OCTaHOB HHBEPTOpPA MPH
HE0CTATOYHOM HAIPSDKCHUH
(LU)

8: ocTaHOB paboTHI U3-3a
BHemHei Hencnpasuoctr (EXT)
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F5 — rpynma cooTBeTCTBEHHBIX (PYHKIIMOHATIBHBIX IIAPAMETPOB KIEMMHOH KOPOOKU

DyHKIHO
HAITBHBIN
KOII

HaunmenoBanue

III/IaHEBOH YCTaHOBKH

[Siziiiziie

3aBozcKas

YCTaHOBKa

0 yMOJT4a-
HHIO

MOIH(UK
anys

9: paboTta nHBEpTOpa HA
HYJIEBOI CKOPOCTU
10 Pa6ora ITJIK
11: paboTa ceKuuu NpoCTOro
TIJIK 3aBepiena
12: TIJIK 3aBepruaer paboty
iviwe
13: 3ape3epBUpOBaH
14: unBepTop roToB K pabore
(RDY)
15: HencnpaBHOCTH HHBEPTOPA
16: orpaHUuCHUE BEPXHETO 1
HIDKHETO Ipefiena CKauKoBOH
JaCTOTHI
17: BHYTpEeHHHH CYETUUK JOCTUT
OKOHYATEINIbH O BEIMIUHEI
18: BHYTpEHHHI CYETUUK JOCTUT
OIpe/IeIeHHOH BeIMIUHEI
19: Hacrymnnenue
YCTaHOBJICHHOTO BpEeMEHU
paboThl
20: HacTyIUIeHHE BHYTPEHHET O
OTCYETa BpEeMEHH
21:
OCL1 —BapbupyeMas 4acToTa
mia 1-ro Hacoca
OC2-1CTOYHHK TUTAHUS IS
1-ro Hacoca
OC3- BapbupyeMas 4acToTa
U1 2-TO Hacoca
OC4-1CTOYHUK NHTAHHS
JUIA 2-TO Hacoca
22: 3ape3epBUpPOBaH
23: 3ape3epBUpPOBaH
24: 3ape3epBUpPOBaH

F5.11

YcraHnoBka
BBIXOJIHOM
kiemmbr OC2
BBIBOZIA
KOJUIEKTOpa
Pa30MKHYTOTO
KOHTYpa

AHamOTru4IHO TIpEeACTaBJICHHOMY
BBIIIC

F5.12

YcraHoBka
BBIXOJIHOM

AHamOru4IHO TIpeACTaBJICHHOMY
BBIIIIC
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F5 — rpynma cooTBeTCTBEHHBIX (PYHKIIMOHATIBHBIX IIAPAMETPOB KIEMMHOH KOPOOKU

@Oynkupo | Haumvenosaxne JluarasoH yCTaHOBKA eIVHUIIA 3aBoznckast | Momudmk
HaJIBHBIH YCTAaHOBKa anust
KOJI 10 yMOJT4a-
HHIO
xaemmbl OC3
BBIBOJIA
KOJUICKTOpA
Pa3OMKHYTOr O
KOHTYpa
F5.13 VYcranoBka AHAaJOTUYHO MPEACTaBICHHOMY 1 0 X
BBIXOJHOM BBIIIIE
xneMmsl OC4
BBIBOJIA
KOJUICKTOpA
Pa3OMKHYTOr 0
KOHTYpa
F5.14 O6bem 0.00-50.00T'1t 0.01 'y 5.00I'x 0
[POBEPKH
TIPUOBITHS
gacrorsl (FAR)
F5.15 FDT1 (ypoBern | 0.00 — BepxHsist pemenbHast 0.01Tu 10.00I'g 0
4aCTOTHI) 4acrora
NIEKTPUICCKUI
YPOBEHb
F5.16 FDT1 lag 0.00-50.00T'g 0.01 I'g 1.00T' 0
F5.17 Beri6op 0: Bexomquas yacrora(0 — 1 0 0
QHAJIOrOBOT'O BEPXHsIsl [IPECIbHAs 4aCTOTa)
BeBoza (AO1) 1: Beixognast yactora(0 —
BEPXHsIsl [IPE/EIbHAs YaCcTOTa)
2: Bexoguo# Tok(0 —2-
KPATHBII TOK)
3: BexoxgHoe Hanpspkenne(0 —
1.2-x HOMHHaNBHOE
HAaIPSOKCHUS HATPY/KEHHOTO
JIBHTATEIS)
4: nanpsprenne mmHbI(0 —
800B)
5: obecnieuenne ITH/] (0.00-
10.00B)
6: obpatHas ces3p [TH]] (0.00-
10.00B)
7: 3ape3epBUPOBaH
8: 3ape3epBUpOBaH
9: 3ape3epBUPOBAH
F5.18 VYeunenue 0.00-2.00 0.01 1.00 0
QHAJIOrOBOTO
BeiBozia (AO)
F5.19 CpBur 0.00-10.00B 0.01 0.00 0
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F5 — rpynma cooTBeTCTBEHHBIX (PYHKIIMOHATIBHBIX IIAPAMETPOB KIEMMHOH KOPOOKU

DyHKIHO
HAITBHBIN
KOII

HaunmenoBanue

III/IaHEBOH YCTaHOBKH

[Siziiiziie

3aBozcKas

YCTaHOBKa

0 yMOJT4a-
HHIO

MOIH(UK
anys

QHAJIOTOBOTO
BeiBozia (AO1)

F5.20

Bri6op
AQHAJIOrOBOTO
BeiBozia (AO2)

Amnanornuno F5.17

F5.21

Ycunenne
aHAJIOrOBOTO
BeiBozia (AO2)

0.10-2.00

0.01

F5.22

Casur
QHAJIOrOBOTO
BeiBozia (AO2)

0.00-10.00B

0.01

0.00

F5.23

Bri6op
dyHKIIN
BBIBOJIA
kiemmbl DO

Amnanornuno F5.17

F5.24

Brixognas
yacrora
MaKCHMaJIbHOTO
umiyiabca DO

0.1 —-20,0(maxc. 20KT )
Makc. 4acToTa BHIXOIHOTO
umiyibca nopra DO
COOTBETCTBYET Makc. BenuInHe,
BBIOMpaeMoii ¢ momornipo F5.23

0,1 KI'g

10.0

F5.25

YcraHoBiieHHas
BEJMYHHA
BHYTPEHHETO
orcuera
JIOCTHUTAET
0beCreyeHH O
BEJIMYHHBI

0-9999

F5.26

Hasnauennas
BEJIMYHHA
BHYTPEHHETO
orcuera
JIOCTUTAET
0beCreyeHH O
BEJIMYHHBI

0-9999

F5.27

YcraHoBka
BHYTPEHHETO
Taiimepa

0.1-6000.0c

0.1

60.0

F6 —I'pynna cnenuaibHbIX (hyHKIHOHAIBHBIX IAPAMETPOB CKAUKO

BOW 9aCTOTHI

DyHKIHO
HAJTBHBIN
KOIT

HaunmenoBanue

III/IaHEBOH YCTaHOBKH

[Siziiiziie

3aBozcKas

YCTaHOBKa

0 yMOJT4a-
HHIO

MOIH(UK
anys
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F6 —I'pynna cnenuanbHbIX (PyHKIMOHAIBHBIX IIAPaMETPOB CKAUKOBOH 9aCTOTHI

Oynxmpo | HanvenoBanue Jlnamas3oH yCTaHOBKH eIMHHIIA 3aBozckas | Momuduk
HAJIGHBIA YCTaHOBKa arst
KOJ TI0 yMOJT4a-
HHIO
F6.00 Bri6op 0: ¢byHKUHMS TONEPeYHOi 1 0 X
dyHKIIN paboThI HE UCTIONB3YeTCs
MONEePEYHOM 1: pyHKUMS nOMEepedH ol
paboThI paboThI UCTIOIB3YETCS
F6.01 pexum 1-p1ii OUT CBETOAMOA: PEXKUM 1 00 X
HOTIepeYHon CKa4K000Pa3HOr0 N3MEHEHHS
paboTsl 0: pexxuM aBTOMaTHIECKOr 0
CKa4K000OPa3HOr0 N3MEHEHHS
1: peKUM pyqHOTO
CKa4K00OPa3HOTr0 M3MEHEHHUS C
KIIEMMHOU KOPOOKH
2-0ii OUT cBETOIMOMA:
0: m3MeHeHeHre aMIUTUTY b
MIOTIePeYHOI paboThI
1: duKcUpoOBaHHBIH X011
aMILTHTY b
Buumanmue: xo neHTpaIbHON
JaCTOTHI BXOAHOT'O KaHaja
YCTaHaBIMBACTCS ITAPAMETPOM
¢ynkumn FO0.00
F6.02 ITopor 0.0-50.0(%) 0.1 (%) 0.0(%) 0
aMILTHTY b
TIOTIePEIHOMN
paboThl
F6.03 Buezanuas 0.0-50.0(%) 0.1 (%) 0.0(%) 0
CKAa4YKOBast
4acToTa
F6.04 LUK 0.1-999.9¢ 0.1c 10.0c 0
TIOTIePETHOMN
paboThl
F6.05 Bpemst 0.0 — -98 (%) (umkx 0.1 (%) 50.0(%) 0
BOCXOK/ICHUS HONepedHoit paboThI)
TPEYTOJIbHOM
BOJIHBI
F6.06 npensaputensH | 0.00-400.00T 1 0.01T'g 0.00 I'g 0
0
YCTaHOBJICHHAS
JacToTa
TIOTIePEYHON
paboThl
F6.07 BpeMst 0.0-6000c 0.1c 0.0c 0
3a/1epKKH
IpeaBapH-
TEIEHO
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F6 —I'pynna cnenuanbHbIX (PyHKIMOHAIBHBIX IIAPaMETPOB CKAUKOBOH 9aCTOTHI

DyHKIMO HaunmenoBanne JInamnasoH yCTaHOBKH [Siziiiziie 3aBojickast MOIH(UK
HaJIbHBINA YCTaHOBKa arys
KOII TI0 yMOJT4a-
HHUIO
YCTaHOBJICHHOH
YaCTOTHI
TIOTIePEYHON
paboThI
F-7 — I'pynna (yHKIMOHAIBHBIX HApaMETPOB 00ECTIe4EHHsI YaCTOThI
DyHKIMO HaunmenoBanne JInamnasoH yCTaHOBKH [Siziiiziie 3aBojickast MOIH(UK
HaJIbHBINA YCTaHOBKa arys
KOII TI0 yMOJT4a-
HHUIO
F7.00 Ob6ecrieueHne 0.00-F7.02 0.01B 0.00B 0
muH. VCI
F7.01 CoOTBETCTBYIO 0.00 — BepxHsis mpeaebHAs 0.01T'g 0.00 T'g 0
1ast 9acToTa yacrora
obecredeHust
muu. VCI
F7.02 Ob6ecrieueHne 0.00-10.00B 0.01B 99B 0
makc. VCI
F7.03 CoOTBETCTBYIO 0.00 — BepxHsist mpeaesbHAs 0.01 T 50.00 I'g 0
1ast 9acToTa yacrora
obecredeHust
makc.VCI
F7.04 Ob6ecrieueHne 0.00-F7.06 0.01B 0.00B 0
muH. CCI
F7.05 CoOTBETCTBYIO 0.00 — BepxHsis HpeaesbHAs 0.01 T 0.00 I'g 0
1ast 9acToTa yacrora
obecreyeHust
muH.CCl
F7.06 Ob6ecrieueHne 1.00-10.00B 0.01B 99B 0
makc. CClI
F7.07 CoOTBETCTBYIO 0.00 — BepxHsis HpeaesbHAs 0.01 T 50.00 I'g 0
1ast 9acToTa yacrora
obecredeHust
makc.CCl
F7.08 Ob6ecrieueHne 0.00-F7.10 0.01B 0.00B 0
muH. YCI
F7.09 CoOTBETCTBYIO 0.00 — BepxHsist mpeaesbHAs 0.01 T 50.00 I'g 0
1ast 9acToTa gacrora (paboTa Ha3am)
obecredeHust
muH.YCl
F7.10 Ob6ecrieueHne 0.00-10.00B 0.01B 99B 0
makc. YCI
F7.1 COOTBETCTBYIO 0.00 — BepxHsist HpeesbHAs 0.01 T 50.00 I'g 0
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F-7 — I'pynna ¢yHKIMOHAIBHBIX HApaMETPOB 00ECTIeUEHHsI YaCTOThI

DYHKIHO Haunmenosanue JlnarasoH yCTaHOBKH €IIMHUIIA 3aBozckas MomiGbHK
HaJIHBINA YCTaHOBKa anys
KOJIL 0 yMOJT4a-
HHIO
1as 4acToTa gacrora (paboTa Brepen)
obecredeHust
makc. YCI
F7.12 YCTaHOBKa 0.00 B-2.00 B 0.01B 0.10B 0
MEpPTBOH 30HBI
YCI
F7.13 Makc. Bxoguoi | 0.01-20.0 K 001K 10.0K 0
HMITYIIbC
PULSE
F7.14 Obecrnieuenne 0.0—F7.16(o6ecmeuenme Makc. 0.01K 00K 0
muH. PULSE UMIIVJIbCA)
(Mmmybea)
F7.15 CoOTBETCTBYIO 0.00 — BepxHsis HpeaebHAS 0.01 T 0.00 I'g 0
1as 4acToTa 4yacrora
obecredeHust
muH. PULSE
(Mmmyibea)
F7.16 Obecrnieuenne F7.14 (oGecrieuenne MuH. 0.IK 10.0K 0
makc. PULSE PULSE (Ummyibea).
(Ummynbea) -
F7.13 (Makc. BXOTHOIA
HMITYIIbC)
F7.17 CoOTBETCTBYIO 0.00 — BepxHsist HpeaebHAs 0.01 T 50.00 I'g 0
1as 4acToTa yacrora
obecredeHust
makc. PULSE
(Ummynbea)
F8 rpymma mapamMeTpoB yIpaBiieHHs IBHTATENIEM H BEKTOPHOTO YIIPABICHHS
DYHKIHO Haunmenosanue JlnarasoH yCTaHOBKH €IIMHUIIA 3aBojckas MomuGbHK
HaJIHBINA YCTaHOBKa anys
KOJL 0 yMOJT4a-
HHIO
F8.00 VYcranoBka 0: Vmpasienue 1 0 X
pexnMa HAMpPsDKEHHeM/9acTOTON
yIIpaBICHUS 1: BeKTOpHOE yITpaBlcHHE
3aMeYaHue;
F8.01 HomunaisHoe 1-480B v 3asucut ot | X
HaMpsDKEHNE THIIA YCT-
JIBUTATENS poiicTBa
F8.02 HomuHanbHbIH 0.1-999.9A 0.1A 3aucut ot | X
TOK JIBUTATEIs THIIA YCT-
poiicTBa
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F8 rpynna mapamMeTpoB ympaBiieHHs JBHraTelIeM H BEKTOPHOI'O YIIPaBICHHS

Oynxmpo | HanvenoBanue Jlnamas3oH yCTaHOBKH eIMHHIIA 3aBozckas | Momuduk
HAJIGHBIA YCTaHOBKa arst
KOJ TI0 yMOJT4a-
HHIO
F8.03 HomunaneHas 1.00—400.00I' 0.01 T 3asucur ot | X
JacToTa THIIA yCT-
JIBHTaTeIs poiicTBa
F8.04 HomunanbHast 1-999906/muH L o6/mMun | 3aBucut ot | X
CKOpPOCTh THIIA yCT-
JIBHTaTeIIs poiicTBa
F8.05 Tomoc 2-14 2 3apucur ot | X
JIBHTATeIIs THIIA yCT-
poiicTBa
F8.06 HomunanbHas 0.1-999.9KBt 0.1 3apucur ot | X
MOIIHOCTh THIIA yCT-
JIBHTaTeIs poiicTBa
F8.07 conporuBieHue | 0.000-9.99990m 0.001 Om | 3aBucuror | X
craTopa THIIA yCT-
poiicTBa
F8.08 conporuBieHue | 0.000-9.99990m 0.001 Om | 3aBucuror | X
poTopa THIIA yCT-
poiicTBa
F8.09 Wunykruaoct | 0.0-999.9mI" 0.1 my 3apucur ot | X
b PacCestHUs THIIA yCT-
craTopa poiicTBa
F8.10 WHayKTHB- 0.0-999.9mI" 0.1mI' 3asucur or | X
HOCTh THIIA yCT-
paccesHus poiicTBa
poTopa
F8.ll Bzaumuas 0.0-999.9mI" 0,1 mI' 3aBucut ot | X
HHIYKTHBHOCTH THIIA
YCTpPOHCTB
a
F8.12 Tpenen 50.0-200.0% (ot Homuuamsroro | 0.1% 150.0% X
BpAIAIOIIEr0 TOKa)
MOMEHTa
F8.13 VYeunenue 0.000-6.000 0.001 0.700 X
IIPOTIOPLOHAI
BHOH CKOPOCTH
HETIIH
F8.14 Bpemennas 0.000-9.999 0.001 0.360 X
KOHCTaHTa
HMHTErpajabHON
CKOPOCTH
HeTIIH
F8.15 Kosdduruent 0—4 3 X
CTaOUIIBHOCTH
JIBHTaTeIIs
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F8 rpynna mapamMeTpoB ympaBiieHHs JBHraTelIeM H BEKTOPHOI'O YIIPaBICHHS

DyHKIHO
HAITBHBIN
KOII

HaunmenoBanue

III/IaHEBOH YCTaHOBKH

[Siziiiziie

3aBozcKas

YCTaHOBKa

0 yMOJT4a-
HHIO

MOIH(UK
anys

F8.16

OTtobpaxeHue
BpEMEHH
dunbTpann
BMECTO
4aCTOTHI

0-999

6

F8.17

®daxTop
H3MEHEHUe
CKOPOCTH
JIBHTaTeIIs

0-9999%

F8 rpynna mapamMeTpoB ympaBiieHHs JBHIaTeNIeM H

BEKTOPHOI'O YIIPABJICHUS

DyHKIHO
HAJTBHBIN
KOII

HawnmenoBanue

III/IaHEBOH YCTaHOBKH

[Sizisiziie

3aBozcKas

YCTaHOBKa
o

YMOJTYaHU
10

MOIHGUK
anys

F9.00

Bpewms
3a/IepKKH
mepesarycKka
IIPH BHE3aITHOM
OTKJIFOUCHHU
ITUTaHUs

0.0-10.0C

YKa3bIBaeT HA HEJCHCTBYIOIINH
nepe3anycK Mocjae OTKIFYSHUS

MMUTAHUA

00C

F9.01

Konmaectro
camo-
BOCCTaHOBJICHU
i mocie
HEHCIIPaBHOCTH

0-10

0 meMOHCTPUPYET OTCYTCTBHE
dyHkumu copoca

F9.02

WuTepsan
MEXIY caMo-
BOCCTaHOBJICHH
SIMH TIOCJIE
HEHCIPaBHOCTH

0.5-20.0C

5.0C

F9.03

Bri6op pexuma
3QIUTHI OT
eperpysKku
JIBUTATEIIS]

0: mesTeNbHOCTD OTCYTCTBYET
1: 610KMpOBKaA BBIBOAA
HWHBEPTOpPA

F9.04

Kosdduruent
3QIUTHI
JIBUTATEISt OT
eperpysKku

20.0-120.0(%)

0.1 (%)

100.0(%)

F9.05

YpoBeHb
IIPOBEPKU
CHTHAJa

20-200(%)

1(%)

130(%)
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F8 rpynna mapamMeTpoB ympaBiieHHs JBHraTeleM H BEKTOPHOI'O YIIPaBICHHS

DYHKIHO Haunmenosanue JlnarasoH yCTaHOBKH €IIMHUIIA 3aBozckas MomiGbHK
HaJIHBINA YCTaHOBKa anys
KOJIL o
YMOJTYaHA
10
TPEBOTH O
neperpysKke
F9.06 Bpewms 0.0—20.0c 0.1c 5.0c o
3a/IepKKH
CHrHaja
TPEBOTH O
neperpysKke
F9.07 Beri6op 0: 3anpemieH 1: pasperieH 1 1 X
0CTaHOBA HU3-3a
YpPE3MEPHOTO
HATPSDKEHUS
F9.08 Touka 120-150(%) 1(%) 130(%) o
0CTaHOBA HU3-3a
YpPE3MEPHOTO
HATPSDKEHUS
F9.09 Asromarmueck | 110-200(%) 1(%) 150(%) X
Ui ypOBEHb
pejiena ToKa
F9.10 CkopocTh 0.00-99.99T'/c 0,01 T'u/c 10.00Tw/c | O
YMEHBIICHHS
4acTOTHI BO
BpeMst
OrpaHHIEHUS
TOKa
Fa.ll Bsi6op 0: mocTOSIHHAS CKOPOCTH HE 0 X
neicTBUS neiictByer 1: mocrosHHas
aBTOMATHYECKO | CKOPOCTB [[CHCTBYET.
ro 3amevanue:
OrpaHHIEHUS VYckopenune/3amenienune Beeraa
TOKa JieiicTByeT
Fd —I'pymnma GyHKIHOHAIBHBIX TAPAMETPOB 3AMHCH HEHCIIPABHOCTH
DYHKIHO Haunmenosanue JlnarasoH yCTaHOBKH €IMHUIIA 3aBozckas MomuGbHK
HaJILHBIN YCTaHOBKa anys
KOJIL 0 yMOJT4a-
HHIO
Fd.00 Ipensinyas Ipensinymas 1 0 *
OJIHOKPATHAsI 3aIHCh O OJIHOKPATHAsI 3aIHCh O
HEHCIIPABHOCTH HEUCIIPABHOCTH
Fd.01 Ipensinyas Ipensinymas 1 0 *
JIBYKpaTHas 3aIUCh O JIBYKpaTHas 3aIUCh O
HEHCIIPABHOCTH HEUCIIPABHOCTH
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Fd —I'pynna ¢yHKIMOHAIEHBIX APAaMETPOB 3aMHCH HEHUCIPABHOCTH

DyHKIMO HaunmenoBanne JIuamnasoH yCTaHOBKH €IMHUIA 3aBojickast MOIH(UK
HaJIbHBINA YCTaHOBKa arys
KOII TI0 yMOJT4a-
HHUIO

Fd.02 Ipensinymas Ipensinymas 1 0
TpOEKpAaTHasi 3aIUCh O TpOEKpaTHasi 3aIUCh O *
HEHCIIPaBHOCTH HEHCIIPaBHOCTH

Fd.03 Ipensinymas Ipensinymas 1 0 *
YeThIPEXKPATHAS 3aMMCh | YETHIPEXKpaTHas 3aluch
0 HEUCIPABHOCTH 0 HEUCIPABHOCTH

Fd.04 Ipensinyas Ipensinymas 1 0 *
MSTUKPATHAS 3aIHCh O MATUKPATHAS 3aIHCh O
HEHCIIPaBHOCTH HEHCIIPaBHOCTH

Fd.05 Ipensinyas Ipensinymas 1 0 *
LIECTUKPATHAS 3aIHMCh O | ILECTHKpATHAs 3aIUCh O
HEHCIIPaBHOCTH HEHCIIPaBHOCTH

Fd.06 VcraHoBiieHHAs VcraHoBiieHHAs 0.01Tg 0 *
4acToTa NMpeablIyIei 4acToTa MpeablIyIei
HEHCIIPaBHOCTH HEHCIIPaBHOCTH

Fd.07 BBIXOJIHAS 4aCTOTA BBIXOJIHAs 4aCTOTA 0.01 T 0 *
npeabIaymeit npeabIaymeit
HEHCIIPaBHOCTH HEHCIIPaBHOCTH

Fd.08 BBIXOJIHOM TOK BBIXOJIHOM TOK 0.1A 0 *
npeabIaymeit npeabIaymeit
HEHCIIPaBHOCTH HEHCIIPaBHOCTH

Fd.09 BBIXOJTHOE HAIPSIKCHHE BBIXOJJHOE HAIPSIKCHHE \V4 0 *
npeabIaymeit npeabIaymeit
HEHCIIPaBHOCTH HEHCIIPaBHOCTH

Fd.10 HanpspkeHue 1miHbI HanpspkeHue 1miHbI V. 0 *
MOCT. TOKa MOCT. TOKa
TpeabIayeit npeabIayeit
HEHCIIPABHOCTH HEHCIIPABHOCTH

Fd.ll CKOpOCTh BHUTATEINS CKOpOCTb BHTATEINS I (06/m) 0 *
TI0J] Harpy3Koi TI0J] Harpy3Koi
npeabIaymeit npeabIaymeit
HEHCIIPaBHOCTH HEHCIIPaBHOCTH

Fd.12 Temneparypa MOIyIs Temnepartypa MOIyIIs 1 rpan.C 0 *
TIPY TIPEABIAYIIeH TIPY TIPEABIAYIIeH
HEHCIIPaBHOCTH HEHCIIPABHOCTH

Fd.13 CocTosiHHE BXOIHOM CocrosiHiEe BXOIHON 11111111 *
KIIEMMHOU KOPOOKH KIIEMMHOU KOPOOKH
TpeabIayeit TpeabIayIeit
HEHCIIPaBHOCTH HEHCIIPABHOCTH

Fd.14 HaxomnenHoe pabouee HaxomnenHoe pabouee 0 *

BpeMsi IpebIayIIen
HEHCIIPaBHOCTH

BpeMsi IpebIayIIeH
HEHCIIPaBHOCTH
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FF- rpynna ¢yHKIHOHANBHBIX HapaMETPOB AP0l ¥ IPOU3BOAUTEIS

DyHKIHO HanmeHoBanme JluarnasoH yCTaHOBKA ©IVHUIIA 3aBozackas | Momudmk
HaJIBHBIH YCTAaHOBKa anust
KOJI 10 yMOJT4a-
HHIO
FFOO ITaposs monbp3oBaTes 0000-9999 1 0000 X
FF.01 Tapons npousBogutens | 0000-9999 1 0000 X
FF.02- CrenuaibHbII X
FFOX napameTp
HPOU3BOUTEILS
C- rpynna yHKIHOHAIBHbIX TAPAMETPOB KOHTPOJISL
DyHKIHO HanmeHoBanme Jluarna3oH yCTaHOBKA iviciiic) 3aBoznckas | Momudmk
HaJIBHBIH YCTAaHOBKa anust
KOJI 10 yMOJT4a-
HHUIO
C.00 VcraHoBiieHHAs Texkyas 0,01 T1I.
4acToTa YCTAHOBJICHHAS] YaCTOTA
Cc.01 BrixoaH. yacrora Teky1uast BBIXOIH. 0,01 T1I. *
4acrora
C.02 BBIXOIHO# TOK Bupryanbnas Benmmuuna | 0.1A *
BBIXOJHOT'O TOKa
C.03 BeixoznHoe BupryanbHas Benmuuna | 1V *
HaIpsDKCHUE TEKYILEro BEIXOAHOTO
HaIPsDKCHNUSE
C.04 HanpsbkeHue 1HHbI Tekyluee HaNpsHKEHUE v *
[IOCTOSIHHOT'O TOKa IIMHBI TOCTOSIHHOTO
TOKa
C.05 CkopocTh BsipaboTka BBIXOIHO# 1 (r/m) *
HarpyXeHHOT0 JaCTOTHI
JIBUTATEIS K03 dHIIEHT
[OMPAaBKH CKOPOCTH
HarpyXeHHOT0
JIBUTATEIIS]
C.06 Temneparypa MOIyIIs Temneparypa *
TEIIOBOI HATPy3KH
OHITOJIIPHOT O
TpaH3UCTOpa C
H30JMPOBAHHBIM
3aTBOPOM 1 rpan.C
C.07 Bpewmst paboTsl Bpewmst paboTsl lu «
3aIIUTAHHOTO HHBEPTOpA
C.08 CyMMmapHoe BpeMs CYMMapHOE BpeMs lu «
paboThl paboThl MHBEpTOpA
C.09 CocrosiHHE BBOJA IepexnroueHne - *

IIPOTrPaMMHUPYEMBIX
KIIeMM

BEJIMYMHBI COCTOSIHUS
BBOJIa KJIEMMHOM

KOpOOKH
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C- rpynna

YHKIUOHAJIBHBIX IMTapaMETPOB KOHTPOJISL

DYHKIHO Haunmenosanue JlnarasoH yCTaHOBKH €IIMHUIIA 3aBozcKas MomiGbHK
HaJIHBINA YCTaHOBKa anys
KOJIL 0 yMOJT4a-
HHIO
C.10 CocTOsIHME BBIBOJIA Iepexnrouenne - *
MPOrPaMMHIPYEMBIX BEJIMYMHBI COCTOSIHUS
KIEMM BBIBOJIA KJICMMHOM
KOpOOKH
c.ll Amnanorossiii BBox VCI BennunHa aHaI0roBOro B *
seozga VCI
C.12 Amnanorossiii BBox YCI BennunHa aHaI0roBoro B *
sBozga YCI
C.13 Amnasorossriii BBog CCl BenuunHa aHAJIOrOBOTO B *
BBoga CCI
C.14 BBObI BHEIIHETO BBObI BHEIIHETO 0.1 KI'g *
HMITYJIbCa HMITYJIbCa
FA- rpymima BcrioMoraTeNbHbIX (QYHKIIHOHAIBHBIX IIAPAMETPOB OCTAHOBA
DYHKIHO Haunmenosanue JlnarasoH yCTaHOBKH €IMHUIIA 3aBozckas MomuGbHK
HaJIHBINA YCTaHOBKa anys
KOJL 0 yMOJT4a-
HHIO
FA. 00 Bpemst TopMOXKeHHs 0.0—20.0c 0.1c 0.0c 0
YaCTOTOW
FA.01 Hymnesas yacrora 0.00T'u—15.00T"1g 0I'g 0.00T'g 0
BPEMEHH TOPMOXKCHHS
FA. 02 Hampsokerne 0—15 (%) 1 0 0
TOPMOXKEHHE C HYJIEBO
YaCTOTOU
FA. 03 Bpewms 0.0—20.0c 0.1c 0.0c 0
BCIIOMOTaTEILHOTO
TOpMO3a
FA.04 Hampsokerne 0—15 (%) 1 0 0
BCIIOMOTaTEILHOTO
TOpMO3a
FA. 05 3ape3epBUPOBAH

(1) cocTosiHme KIIEMMHOIT KOPOOKH BBOJIA IIPEACTABIICHO HIDKE!
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X3 I l X6 KNEMM

nemms X4 X5 KNEMM

(2) cocrosiHME KIEMMHON KOPOOKH BBIBOA PEACTABICHO HIDKE!

ewaoaa 0C1 I [— knemma esisofa 0C4

KNEmma BeiBoga 0C2 swigona 0C3
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6. MNoppo6Hoe pyHKUMOHaNbLHOEe onucaHue
B sroii riiaBe TIPEACTABICHO OIIMCAaHUE (I)yHKI_II/IOHaJ'II)HI)IX KOJ OB ITapaMETpPOB

KOI[ HaumenoBanue YcraHoBka Jrara3oHa UJIkd OITUCaHuEC 3aBOI[CK8.$I YCTaHOBKa
110 YMOJTYaHUIO

6.1. pynna ocHOBHbIX pa6o4nx pyHKLUMOHANbLHLIX NapaMeTpoB: FO

F0.00 Bei6op kaHajma  auamnasos: 0~9 1
BBOJIA YaCTOTHI
0: moTeHHUOMETP MyJIbTa OmepaTopa. Y CcTaHOBKa paboueil 4acTOTHI ¢ MOMOMIBIO MyJbTa OHEepPaTopa

QHAJIOTOBOT'O MTOTEHIMOMETpA.

1: ycTaHOBKA BeJHMYMHBI YACTOTHI ¢ KJIABHATYPHI. BesuiHa Hada bHOI YCTAaHOBJICHHOH 4acTOTHI
F0.01, umeercs BO3MOXXHOCTh M3MEHSTh YCTAaHOBJICHHYIO 4YacTOTy IyTeM H3MeHeHus napamerpa F0.01 ¢
KJIABUATYPBI, M y Bac €CTh BO3MOKHOCTh n3MeHsATh FO.01 ¢ momomipio kiapumm A, V.

2: peryJMpoBKa YCTAHOBJEHHOHl 4acToThl (COXpaHsieTCs MOCJIe BBIKJIIOYEHHS] NMUTAHUS WJIH
ocTanoBa) ¢ mporpammupyembix kiaemm UP/DOWN. BemmunHa HadanbHOH YCTAHOBICHHON BEIHYHHBI
9TO BEIMYMHA, KOTOPAs COXPAHSETCS BO BpPEMs IMOCICIHErO0 OTKIIOYCHHS IHTAHHUSA, W BBl MOXKETE
PEryanpoBaTh YCTAHOBICHHYIO PabOdyIO YaCTOTY € HOMOMIBIO mporpammupyembix kiaemm UP/DOWN.

3: ofecneyenne mNOPTa IOC/IEAOBATEILHOTO BBOAA BbIBOAA (MaMATH OTCYTCTBYeT IoOC]Ie
OTKJIIOYeHUs NUTaHus). HavampHas ycTaHOBKAa YacTOTHI I[OPTA IIOCIEJOBATEIBHOTO BBOJAA BBIBOIA
npousBoautcs B F0.01, m3aMeHeHMe yCTaHOBIEHHOI 4acTOThl mpou3BonuTcs ycraHoBkoit F0.01, mocie
OTKJIFOUCHHS [INTAHHSI HEOOXOAUMO YCTAHOBHTH HOBYIO KOHKPETHYIO BETHYHHY YaCTOTHI.

4: ananorosasi ycranoBka VC| (VCI—GND). YcraHoBKa 4YacTOTBI, ONPEAENSCTCS aHAJIOTOBBIM
HanpspkeHueM kiemmbl VCI, nnanaszon BxoxHoro HanpspkeHus: 0-10B noct. Toka

5: amamorosas ycranoBka CCl (CCI—GND). VcraHoBka 4acTOTBI ONpPEAEITSAETCS aHAIOTOBBIM
nanpsbkernem/Tokom kiemmsl CCl, Bxoxpuoii quamason: 0~10 (nepexmouatens CCl Beibupaer cropony V),
mocTOsHHBIN TOK: 4~20MA (mepexsmouarens CCl BoiGupaer ctopony A }.

6: ananoroBas ycranoBka YCI (YCI —GND). VcranoBka 9acTOTHI OMpENENSICTCs] aHAIOTOBBIM
nanpspkerneMm kinemMbsl YCI, Bxommoit mmamazon: 0~10B mocr. Toka (mepeksmodarens YCl BeiGupaer
cropony 10B) umu 0~5B (nepexmouaresns YCl Beibupaer cropory 5B

7: ycranoBka ummyiabca (PULSE) ¢ kiaemMMmbl. YCTaHOBKAa YacTOTHI C MOMOIIBIO HMMITYJIbCa
MPOrpaMMHPYEMONl KJIeMMBI KOpoOKH (ToibK0 BBOA 4epe3 X7 wmn X8 , cmorpute ompenenenne F5.06 ~
F5.07), crmeundukanus CUTHala BXOIHOTO MMITYJIbCA. IHANA30H HANpsKeHuit 5-24B; nnamasoH 4acrort

0~20.0KTI'm.
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8: komOuHauMOHHasA ycTaHoBKa. CMorpute QyHKIMOHANBHBIA napamerp F2.09, ycraHOBKa 4acTOTHI
C IIOMOIIBI0 KOMOMHAIIMOHHOM YCTAaHOBKH Ka)KOr0 KaHaIa.

9: peryJHpoBKa YCTAHOBJIEHHOH 4acTOThI (He COXpPaHSIeTCH MOCJE BBLIKJIIOYEHHS MUTAHUS WIH
octanoBa) ¢ kiiemm UP/DOWN

BennunHa HauvanbHOW ycTaHOBJIeHHOW wacToThl F0.01, m ycraHaBmuBaiiTe pabouyyl 4YacToTy C
moMomIsio mporpammupyemsix kixemm UP/DOWN.

10: mopT nocJieoBaTeILHOr0 BBO/Ia BHIBO/A ONpe/iesieH (MaMATh Moc/ie OTKJII0YeHUs] TUTAHNSA):
KOTJIa MHBEPTOP OTKJIFOYEH OT MHTAHMS, OH COXPAHHUT TEKYILYI0 pabovyro 4acTOTy M IIPHU IOAAYE MUTAHUSL

OH BOCCTAaHABJIMBACT OTY YaCTOTY

OtHomeHHEe MeXTy 4dacToTod u wHH(MOpMamuell BBOA ONPENENseTcs
¢dysKuroHabHEIM KOfoM F7.00~F7.17, xorma kaHam BBOJA YaCTOTBI NPEICTABISIET
coboii 4,5, 6, 7, moxkanyiicta, odpatutecs k Pa3nemny 6.8.

F0.01 VYcranoska JINAna30H: HIDKH. IPEeN ~BEPXH. MPeael 50.00 I'rg
HOMEPa YaCTOTHI

IMapamerp FO/01 mpencrasmisier co0oii H3HAYAIBHO YCTAHOBICHHYK Y4acTOTY HHBEPTOPA, KOrJa KaHaI

YCTaHOBKH YaCTOTHI OMpe/elieH Kak unciioBast yeraHoka (FO/00 = 1.3).

F0.02 Beibop  curnHama | amanaso: 0-4 0
paboueii KOMaH b

0: xoMaHIHBIH cHrHAI padoveil 4acTOThl KIaBHATYPHI. IIyck B OCTaHOB MHBEpPTOpa KIABUIIAMH
(ITYCK) , (CTOII), (HA3AI/JOG) na kmaBuarype.

1: curnan ynpasJenusi paboToii ¢ mporpammupyemsix kiemm (komanaa CTOII ¢ kiaBHaTypsI
He feiicTByeT). [Iyck 1 OCTAHOB MHBEPTOpa C BHEIIHUX KiiemM ympasierus FWD, REV, XI1~X8 u T.1.

2: curHaix ympasjeHusi padoToii ¢ mporpaMMHpyeMbIx KiemMM KopoGku (komanma CTOII c
KJIaBHATYPHI JeiicTByeT). IIyck W OCTaHOB HHBEPTOpA C BHELIHUX IPOrPaMMHPYEMBbIX KJIEMM YIPaBICHHS
FWD, REV, XI~X8 u T.1.

3: curuaj ynpasiieHusi paboToii ¢ MOpTa MOCJae10BaTeILHOr0 BBOAa-BbIBoAa (Komanaa CTOII ¢
KJIABHATYPHI He aeiicTByeT). [IycK U 0CTaHOB HHBEPTOPa C MOMOINBI0 nHTepdeiica RS485.

4: curHan ynpasJenusi paGoToii ¢ mopTa mocjie10BaTeIbHOro BBoaa-BbiBoaa (komanaa CTOII ¢

KJIABHATYPBI AeiicTByer). [Iyck B 0CTAHOB HHBEPTOpa C TOMOIIbI0 HHTEepGeiica RS485
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HBepTop MOXKET M3MEHATh CHTHAN pabodel KomaHmsl myreMm m3meneHus FO.02 Bo Bpems
A JTama OXUIAHHSA H PabOTHI, MOXKAIyICTa, MOATBEPANTE, YTO MOAU(HKANNUS pa3pelieHa BO
OCTOPOKHO BpeMsi paboThI Ha pabodeM MecTe

F0.03 | Vcranoska JHuamazom: 0, 1 100
HaIpaBIICHHUsI
paboThI

1-p1i1 Ot
0: uHBepTOp padoraer Biepex
1: uuBepTOp padoTaer Ha3al

2-0i1 OuT.
0: pabdora Ha3ajx pa3peneHa

1: 3anpemeHa padora Ha3aa. IHBepTOp OCTAaHOBUT BBIBOJ, KOTJa MIMEETCsl KOMaH1a paboThl Ha3al.

3-uii 6uT: BbIGOP KaaBumn HA3A/JOG
0: kaaBuma HA3AJL

1: kn1aBuma JOG

Ecmu 2-oii 6ut ycranosieH B 1", oTa QyHKIus neficTByeT Ans CHrHala pabodeit
KOMaH/IbI KJIABHATYPHI, CHTHalIa pabodell KOMaHIbI ¢ MPOrPaMMHUPYEMBIX KIEMM
KOPOOKH H CHTHaja padodeil KOMaH/bI HOPTa IOCIEJ0BATEIbHOTO BBOJA-BEIBOMA.

F0.04 Bei6op nuanazod: 0, 1 0
pexnMa

YCKOpEHUS,
3aMeJICHUS

0: Pexum JuHeiiHoro Yckop./3ameni. BbixonHas 4acToTa yBEIHYMBACTCS WIH yMEHBIIACTCS IO
TpaeKTOPHHU IIOCTOSHHOTO TOKA, KaK MoKa3aHo Ha Puc. 6-1.
1: Pexxum Yckop./3amenn. mo kpuBoii S BeixoqHas 4acToTa yBEIMYMBACTCS MM YMEHBIIACTCS I1O

TPAaeKTOPHH S KPHBOM, Kak MoKa3aHo Ha Puc. 6-2.
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Puc. 6-1 JIuneiinoe yckopenue/3amenienue Puc. 6.2 Yckopenune/3ameniienue no S KpuBoit

F0.05 | Bpemss mycka | mumamasom: 10.0(%)-50.0(%) (Bpemst Yckop./3amemr.) | 20.0(%)
10 S KpHBOH F0.05+F0.06<90(%)

F0.06 Bpemst muanazo: 10.0(%)-70.0(%) (Bpemst Yckop./3amemt.) | 60.0(%)
BOCXO)K/ICHUST F0.05+F0.06<90 (%) ¢
10 S KpUBOit

F0.05, F0.06 meiicTBYIOT TOJBKO TOTAA, Kora pexxum Yckop./3amemt. Ha S kpusoii(F0.04=l) BeiOpan
B0 Bpewmst Bebopa Yckop./3amemt. u F0.05+F0.06 <90%.

Bpemst mycka mo S KpuBoii mokasaHo Ha Puc. 6-2 (3), CKIOH BappHpOBAaHHN BBIXOIHOW YACTOTHI
yBemmuuBaercs ot 0 Ha rpagychl

Bpemst BOCXOKeHHS [0 S KpUBOil oKa3aHo Ha Puc. 6.2.(2), ckiIOH BapprpOBaHHUI BBIXOJHOI 4aCTOTHI
MIOCTOSIHEH.

Pexxum VYckop./3amemn. Ha S KpUBOHM, NpPUTOACH I HCIIOJIB30BaHHS B
MOABEMHBIX MEXaHU3MaX, Pa3IMYHBIX PEMEHHBIX KOHBEWHEPOB, NPEAHA3HAYEHHBIX
JUI TPaHCIIOPTUPOBKHU IPY30B U T.J.

F0.07 Bei6op nmanazod: 0, 1 0
pexnMa
YCKOPEHHUSI,
3aMeJUICHUS

Ota QyHKUMS OIpeaesseT eAUHUILy BpeMeHu Y ckop./3amen.
0: cekyHaa;

1: munyra

(1) Ora dyHKIHSs AEHCTBYET AT BCEX MPOLECCOB Y CKOp./3aMe1. Kpome
TOTYKOBOH PabOTHI
(2) PexoMeHryeTcst BEIOHPATh CEKYHAY B KAYECTBE €IHHULIBI BDEMCHH

[ F0.08 | Bpews ycxop. 1 | mmamazon: 0.1-6000.0 [ 200
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F0.09

Bpemst 3amem.
1

nuanasod: 0.1-6000.0

20.0

Bpems yckopeHHs ompezensieTcss Kak BpeMs, IpeaHa3HaueHHoe Ui yckopeHus HHBepTopa ot 0’ 1o

50.00T'w, cmorpute Ha Puc.6-3, Bpems 3amemn. ompeensercs Kak BpeMsi, NpeIHA3HAYCHHOE IS

3ameuienns uaBepropa ¢ 50.00I' no O, cmotpute Ha Puc.6-3.

Puc. 6-3 Bpems yckopenusi/3aMe11eHAs

(1) Beero B nnBeprope cepun ESQ1000 onpeneneHo 7 BUIOB BpeMEHH
Yckop./3ameni., 3/ech MBI OIpeAeIsieM TOIBKO BpeMst Y ckop./3amenit. 1, Bpems
VYckop./3amemt. 2-7 onpenenens: B F2.18~F2.29 ,noxanyiicra, odpaTurech K
Pazneny 6.3
(2) NmeeTcst BO3MOXKHOCTD BHIOOpA CAMHHII BPEMEHU: MUHYTHI HJIA CEKYHIBI
st BpemeHn Y ckop./3ames. 1-7 ¢ nomopro F0.07, 3aBojckast ycTaHOBKA 110

YMOJYaHUIO - CEKYHIBL

F0.10 BEPXHSA nuana3oH: HiokH. mpexen — 400.000 g 50.00T"1
npeenbHas
4acrora

FO0.11 HIDKHSS nuana3oH: 0.00—sepxHuil mpemen 0.00T'g
npeenbHas
4acrora

F0.12 Pexxum JIMAIa30H:; 0
paboThI 0: paGoTa Ha HIDKHEI PEAENIbHOIN YacToTe
HIDKHEH 1: ocraHoB pabOTHI
TIpeAeIbHON
YaCTOTHI

I/IHBBpTOp 6y,I[BT YMEHbBIIATh BBIXOJHYIO YaCTOTY IMOCTEIICHHO B IIPE€ACiIaX YCTAaHOBJICHHOTO BPEMEHU

3aMCIJICHUA, Korga HeﬁCTBHTeHLHaH YCTaHOBJIEHHAs 4acTOTa HHIKE HIDKHEH HpB,I[BJII)HOfI YacCTOThI, TOCIEC

JOCTUIKEHHUS HMIKHEIO IIpeaicja 4aCTOTbl HHBEPTOP 6y,ue'r p216OT8.TL Ha HHU3KOH HpBI[BHLHOﬁ qacToTeE, €CIIn
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F0.18 ycranosnen B 0; HBepTOp mOCIEq0BaTENbHO CHU3UT BEIXOTHYIO YacTOTY 0 HYJIEBOH 9acTOTHI, €CIIU

FO0.18ycranoBieH B 1.

F.0.13 | Pexum JIMAIa30H:; 0
YBEIMYEHHS 0: pyuHoit
BpAIIAIONIEro 1: aBTOoMaTHUeCKHit
MOMEHTa

0: pyunoe yckopenme HampspkeHue yCKOpEeHHsI BpAalaloIero MOMEHTA IMOJIHOCTBIO ONMpEIessieTcs
napameTp FO0.14, ero XapakTepHCTHKOW sBIsSeTCS (UKCHPOBAaHHOE 00AaBOYHOE HAIpPSDKEHHE, OIHAKO
JIBUTATENb [IOABEPKECH MATHUTHOMY HACBIIICHUIO TIPH JICTKOI HAarpy3Ke.

1: aBTOoMaTHYecKoe yBeJIMYeHHe BPAINAIOLIEro MOMeHTa HampspkeHue yBelMdYeHHE BPAINAOLIEro
MOMEHTA BapbHPYETCs HPU M3MEHEHHH TOKAa CTATOpa JBUrartessi, OONBLIMHA TOK CTATOPa COOTBETCTBYET
GoNbIIIEMY HAMPSHKCHHUIO YCKOPCHHUSL.

F0.14

Hanpsi:kenne yckopenusi = X HOMHHAJILHBIIi BOAbTaK ABAraTeNst X mexkyuuii 61600 uHeepmopa

100 2xHomuHavH blil MoKk uHeepmopa
F0.14 | Ycunenue Juamazon: 0.0-12.0(%) 4.0(%)
BpAIIAIONIEro
MOMEHTa

IIJIS[ YIy4dII€HUus XapaKTEPUCTHUK BpaIAOMIEro MOMEHTa HHU3KOH YacTOThl MMEETCS BO3MOXHOCTh
BBINOJHATH KOMIICHCALIUIO YCKOPEHHSA MJII BBIXOAHOI'O HAIPSKECHUA, KPpUBaAsA 3aMEIJICHHUSA BpalIaroOLIEro
MOMEHTa U KpHBas IIOCTOAHHOI'O BpPAIIarOIIETO MOMEHTA, YCHUIICHHS BpPaIlaromIeTO0 MOMEHTA IIOKa3aHbI

orenbHo Ha Puc. 6-4 (a), (b).

HANPHKCHHE HANPRKCHNE

JIBHTATENA ' JABHTATENA

Yeunenne

HANPAKEHHA t Yacrora i Yacrota
Homuuansnas vactora Homunansuas vacrora

(a) rpaduk ycniieHHs BpallaroIero MOMEHTa, KpHBas 3aMe/UICH)s Bpalaroero moMenta (b) rpadux
YCHJICHHS BPAIAIOIIEr0 MOMEHTA, KPHBAsi TOCTOSIHHOTO BPAIIAONIEr0 MOMEHTA
Puc. 6-4 rpaduk yBeiHueHHs BPAILAIOIEr0 MOMEHTA
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(1) HeBepHAst yCTaHOBKA 3TOr0 IapaMeTpa MOXKET BBI3BIBATH HATPEB JBUTATEIIS
MIIH CPadaThIBaHUE 3AIIUTHI OT YPE3MEPHOTrO TOKA

(2) npu npuBeseHUH B ACHCTBHE CHHXPOHHOIO ABUTATEISI MBI PEKOMEHyeM
MIPUMEHATH PYYHOE YBEIMYECHHE BPAIAlOIEr0 MOMEHTA U PETYIUPOBATh KPUBYIO
Hanpsix./9acToTBI B COOTBETCTBHH € APaMETPaMU ABUTATEIS H BO3MOKHOCTSIMH

HCIIOJIb30BAHUA.

F0.15 | Ycranoska kpusoit V/F nuanasoHn: 0-4 0
(Hampsox./Yacror.)

DT10T (GYHKUMOHANBHBIN KON ompexermsier ruOkuit pexum yeranoBku V/F  (Hampsok./Yactotsr)
ELM1000 nns ymoBJIETBOpEHUs PA3IMYHBIX XapaKTEPUCTUK HArpy3ku. MIMeercs BO3ZMOXHOCTh BbIOOpa 4
BHI0B (DMKCUPOBAHHOW KPUBOI M OTHOI 001Iel KpUBOi B COOTBETCTBUH ¢ onpeneneHuem FO0.15.

Ecmu F0.15=0, kpuBas V/F (Hampsbk./4acTOThI) MMeEET MOCTOSHHYIO XapaKTEPHCTHKY BPAINAOIIEro
MOMeHTa; Kak kpuBas 0 Ha Puc.6-5.

Ecmm  F0.15=1, kpuBas V/F (Hampspk./4acToTsl) HMeEET TMOHIKAIOIIYIOCS —XapaKTEPUCTHKY
BpaIAIOIIEr0 MOMEHTA 2 MOpsAKa; Kak KpuBas 3 Ha Puc.6-5.

Ecmm  F0.15=2, xpuBas V/F (Hampspk./4acToTsl) HMeET TMOHIKAIOIIYIOCS —XapaKTePUCTHKY
Bpalaroero MoMeHTa 1.7 nopsaka; kak kpupas 2 Ha Puc.6-5.

Ecmm  F0.15=3, kpuBas V/F (Hampspk./4acToTsl) HMeET TMOHIDKAOIIYIOCS —XapaKTEPUCTHKY
Bparaoero MomeHTa 1.2 nopsaka; kak kpupas 1 Ha Puc.6-5.

IMonp3oBaTens Moxer BeOWpats 1,2,3 kpuByio V/F paGodero pexxumMa B COOTBETCTBHH C
XapaKTEePUCTHKOI HArpy3KU UL TOTY4CHHUS HAWIYYIINX PE3yIbTaTOB SHEProCOEPEKEHHsI, KOrja HHBEPTOP
[PUBOAMT B JEiiCTBHE C YMCHBINAIONMMCS BPAINAIOIIMM MOMEHTOM TaKyl HAarpy3Ky Kak BEHTHISITOD,
BOJISIHOM HACOC H T.JI.

Ecmu F0.15=4, Bbr Moxere ycranasimBath kpuByio V/F (Hampsokerus/YacToTsr) caMOCTOSATENBHO €

MOMOIIIbI0 TapameTpoB F2.37-F2.44 .
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Brxoyias vactora, 'y

0L i -

Hosmmansnas vacrora

Puc. 6-5 KpuBas Hanpsizkenus/Yactorsl

F2.37 Bennunna yacrorsr VF 0 10.00I'g
F2.38 | BenuunHa HanpsOKEHUS 20.00%
VF 0
F2.39 Bennunna yacrorsr VF 1 20.00T 1
F2.40 | BenuuuHa HanpsOKEHUS 0.00%
VF 1
F2.41 Bennunna yacrors VF 2 25.00T 1
F2.42 | BenuunHa HapsOKEHUS 50.00%
VF 2
F2.43 Benuuuna yacrorsr VF 3 0.00 HomunanpHOE
HANpPSDKEHHE JBUATATEIISI
F2.44 | BenuunHa HaNpPsOKEHUS 80.00%
VF 3
F0.16 YcraHoBKa THITA
yerpoiictea G/P
nuanasoH: 0, 1 0

0:G tun (06IenpOMBINLICHHBIIT)

1:P tin (HacOCHO-BEHTHIIATOPHAS HATPY3Ka)

6.2. pynna napameTpoB NycKa, 0oCTaHOBa, hyHKLMM TOpMOXeHus: F1

F1.00 | PEeXUM pabOTHI IIPHU IyCKe | nuanasol: 0, 1, 2 | 0

0: myck ¢ myckoBoi yacToTsl. IHBepTOp 3amyckaeTcs ¢ myckoBoll gactoroil F1.01 1 BpeMeHeM yaep:KaHus

myckoBoi yactotel F1.02.

1: Cunavana TOPMOKEHHUE 3aTEM ITYCK. Cuayvana TOPMOKXEHHE C HAIIPSHKEHUEM TOPMOKEHHU S TTIOCTOAHHBIM

tokoM u Bpemerem (F1.03, F1.04), 3aTem mmycK ¢ yCKOBO# 4aCTOTO.

2: 3ape3epBUpPOBaH
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)

pexuM mycka 0: MBI pekoMeHIyeM IPHMEHSTs pexkuM mycka 0 B

CIIy4asiX OOBIYHOT O IIPUMEHEHHS U ITPU IPHUBEICHUH B A€W CTBHE CHHXPOHHOTO

JIBUTATEIIS.

@

pexuM mycka 1: IIpuMensieTcs B OTHOIICHHH HATPY3KH ¢ HeOOJIbIIOH

HMHEpLUeH IPU HaJIMYKU SIBJICHHS, HA0JIH0JaeMOro npu paboTe BIEPEe HITH
Ha3aJl, KOT/la IBUraTellb HE MPUBOAUT B ICHCTBHE KaKOe-1M00 yCTPOMCTBO, B
OTHOILICHUH HArpy3KH ¢ OOJIBIION HHEPLUEH MBI PEKOMEHIyeM He NPHUMEHSTh
pexum mycka 1.

F1.01

ITyckoBast yacroTa

nuanason: 0.0-10.00I'

0.00 I'y

F1.02

Bpewms ynepxanus
ITyCKOBOW 4aCTOTHI

nuamason: 0.0-20.0C

0.0c¢c

HyCKOBa}I JacToTa O3HAa4YaeT HaA4YaJIbHYIO 4acCTOTy, IIpHU KOTOpOf;I HWHBEPTOP 3aIyCKAC€TCs, KaK ITOKa3aHO

Ha Puc.6-6; Bpems ynep:kaHUs IMyCKOBOIH 4acTOTHI O3HAUaeT BpeMs I1OCIIELI0BATENbHOH pabOTH, BO BpeMs

KOTOPOTO HHBEPTOp paboTaeT Ha ITyCKOBOMU YacTOTe, Kak oka3aHo Ha Puc. 6-6.

Puc. 6-6 IlyckoBasi 4acTOTa M yCKOBOE BpeMsl

ITyckoBasi yacToTa HE OrpaHUYEHA HU)KHEHN MPEeIbHON YaCTOTOH
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F1.03 | mampsbkenne Topmoxkenust | auamason: 0-15(%) 0(%)
[OCTOSIHHBIM TOKOM IIPH
ycKe

F1.04 | Bpems TOpMOXEHHS nuana3zol: 0.0-20.0C 00C
[IOCTOSIHHBIM TOKOM
IPH ITyCKe

F1.03 »at0 TIPOLOEHTHOE COOTHOIICHUE OTHOCAIICECS K HOMHWHAJIbHOMY BXOAHOMY HAIIPSKEHUIO
HWHBEPTOpA. HpOI_IBCC TOPMOXCEHHSA TIOCTOAHHBIM TOKOM OTCYTCTBYET, KOrga BpEMSA TOPMOXKCHUA

MOCTOSIHHBIM TOKOM 1ipu mrycke — 0.0.

Puc. 6-7 pexum nmycka 1 Puc. 6-8 Ilpexkpaienne 3ame1.
+TOPMO3KEHHE MOCT. TOKOM

[ F1.05 [ Pexum ocranosa | Mumamazon: 0,1, 2 [o

0: OcranoB mocie 3aMCIJICHUA I/IHBBpTOp TIOCTENIEHHO YMEHBIIACT BBIXOAHYIO YacCTOTy
B

COOTBETCTBUH C yCTaHOBJ’ICHHb[M BpemeHeM 3aMeI. l'lpl/l l'lOJ'Iy'-ICHl/Il/I KOMaH/Jbl OCTaHOBA H nperamaer
paboTy mocne TOro, Kak 4actoTa cHimkena 10 0.

1: ocTaHOB 1O MHepuuHU VHBEPTOp MpeKpallaer BbIaBaTh CUTHAN CPas3y IOCIE MOJIydEHHs KOMaHIbl
OCTaHOBA M Harpy3ka OCTAHABJIMBAETCS O]l ICHCTBUEM MEXaHUYECKOH MHEPIMH.

2: 3aMeml. IUIIOC TOPMOXKEHHE IOCTOSIHHBIM TOKOM. VIHBEPTOp MOCTENEHHO CHMXKAET BBIXOJHYIO

YJacTOTy B COOTBETCTBHH C YCTAHOBJICHHBIM BPEMEHEM 3aMEJI. MPU MOJITYUYCHUHU KOMaHIbI OCTaHOBA
n

3aIYCKaCT TOPMOXKCHHUEC ITOCT. TOKOM ITPpU HOCTHXCHUH HayaJbHON YaCTOTHI OCTaHOBA C TOPMOXCHUEM

F1.06 nuanason: 0.0-15.00I' 3.00T'g

F1.06 HauvanpHas yacrota

F1.07 Bpewms ocraHoBa ¢ nuanason: 0.0-20.0C 00C
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TOPMOKEHUEM
TOCTOAHHBIM TOKOM

F1.08 | HampspkeHue ocTaHOBa € nuarason: 0-15(%) 0
TOPMOXKECHHEM
[IOCTOSHHBIM TOKOM

F1.08 ato TIPOHEHTHOEC COOTHOMIECHUE OTHOCAIICECS K HOMUHAJIBHOMY BXOJHOMY HAIIPSKEHUIO
HUHBEPTOpA. Ecmm BpEMS TOPMOKCHU A 0.0 C, IIPOLECC TOPMOKEHU S ITIOCTOAHHBIM TOKOM OTCYTCTBYET, KaK

mokaszano Ha Puc. 6-8.

6.3. BcnomoratensHas rpynna yHKLMOHaNbHbLIX NapaMeTpoB paboTbl: F2

F2.00 BpemeHHast HOCTOSIHHAS nuanason: 0.00-30.00 C 0.20C
aHAaJIOroBO# (HHIBTpAIIHU

BpeMeHHast KOHCTaHTa UCHOJIB3YETCs, KOraa (pUiIbTp HHBEPTOpA NMEET 00pa3IoBYIO BEINYKMHY U KOTAA
94aCcTOTA YCTAHABIHMBACTCS BHEIIHUM aHAJIOTOBHIM CHIHAJIOM. B Cilydae eCiM COCAMHHTEIBHBIN MPOBOJ
CIIMIIKOM JUTMHHBIH MM IIOMEXa CEePbEe3Hasi, 4TO MOXKET BBI3BIBATH HECTAOMIBHOCT yCTAHOBICHHON 4acTOTBH,
CHTYALHI0 MOXKHO YJIYUIINTh ITyTEM YBEIHYCHHUS 3TON BPEMEHHOM [OCTOSHHOM.

BpeMmeHHasi MOCTOSHHAS aHAJIOTOBOH (MIbTpanuu J0JbKHAa ObITh Oospmie yem F3.11

(0Opa3uoBsIi 1HKIT), B IPOTHBHOM Cllydae cucTeMa Oy/eT paboTaTh He CTaOMIIBHO.

F2.01 | Bpewms Hepabouero sTana Juamazon 0.0-3600.0S 0.1C
Mexay pabotoit Biepen u
Hazan
B mpouecce mepexoma oT paboThl BHEpen K EOUYMAR o T

pabote Hazax WM OT pabOTHl Hazajg K paboTe

BHOEpEA CYLIECTBYET BpEMs IE€pexona, B TCUCHHUEC

Bpemn

KOTOPOTO HMHBEPTOP HAXOAUTCS B  COCTOSHHUHU
OXKHMJAaHUS TIPU HYJIEBOW BBIXOJHOH YacToTe, Kak L

mokaszano Ha Puc. 6-9.
Puc.6-9 Bpems yuacrka 6e3neiicrBus FWD REV

F2.02 PabGora ¢ aBTOMaTHYECKUM nuanasoH: 0, 1 0
DHEProcOepeKEeHNEM

JUtst TOCTIKEHHS HAMITYUIINX PE3yIbTaTOB YHEProcOepekeHNsI HHBEPTOP BBIIBISICT TOK HATPY3KH MIs
obecreueHns aBTOMaTHIECKOT0 YHEProcheperkeHuMsI.
0: neiicTBHe OTCYTCTBYET.

1: neiicTBHE NPUCYTCTBYET
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HeHaI‘py){(BHHHf/’I i HE3HAYUTCIIBHO

Harpy>KeHHbIH

JABUTATCIIb MOXET obecrieynBaTh

3Hepr0c6epe){<eHI/Ie IIpU  BBIABJICHUH TOKa HArpy3KH I8 HAQJICKAIIETO PEryJiupoBaHUs BBIXOIAHOI'O

HaMpsOKCHUA. PaboTa ¢ aBTOMATHYECKUM SHBpI‘OC6BpB)KBHI/IBM B OCHOBHOM IIPUMEHACTCA OJIA CIIy4ae€B CO

CTaOUJIbHOI Harpy3Koii, CKOPOCTBIO.

Ota QyHKIUS 00BIMHO MPHMEHAETCS K TAKUM Harpy3kaM Kak BEeHTHIISITOD,
BOJISTHOM HACOC U T.J.

F2.03 | Oyukuust APH

| nuanasoH: 0, 1, 2

[0

Oyukuust AVR — pacmndpoBsiBaercst Kak GpyHKIMS aBTOMAaTHYECKON PEryJIMpOBKH HanpsbkeHus. OHa
yKa3plBaeT Ha TO, YTO HHBEPTOP MOXET BBIIABATh HEM3MEHHOC HAIIPSDKCHUE NPH €€ HCIOJIb30BAHUH B TO

BpEMsi, KOT1a BXOIHOE HAPSHKCHHUE HEYCTOHYHBO.
0: neiicTBHE OTCYTCTBYET.
1: neiicrBHe Bce BpeMst

2: neficTBME OTCYTCTBYET TOJBKO IPU OTCYTCTBUU 3aMe/Ll.

(1) Korza BXoHOE HampspKEHUE BHIIIEC HOMUHAIBHON BEINYHMHEL, IPA
HOPMaJIbHOM CUTyanuu ciaexyer ycranouts F2/03 = 1. Korga F1.05=0, a
HMEHHO HHBEPTOP OCTAHABIHBACTCS C 3aMEIJICHHEM, BPEMs 3aMe/IJICHHS
JIBUTATEIIS] KOPOTKOE U paboumii TOK MOXKET ObITh Oombiie. OIHAKO IBUTATEIb
3aMeIIIeT CKOPOCTh IIOCTEIEHHO C HEOOIBIINM PabOYHM TOKOM U AIHUTEIbHBIM
BpeMEHEM 3aMeJJICHHs IIPH BEIOOpE HelpephIBHOro AeiicTBus ¢ynknun APH.
(2) Crmenyer ycranoButs F2.03=0, a mmenno ¢yukumuss APH me meiictByer,
KOrJa CHCTEMa [BHTATeNs HCIBITBIBACT KOJECOAHMS, BBI3BAHHBIC BBEIOOPOM

¢dynkumun APH.

Ora (GyHKUUS NO3BOJSIET HaJUISKAIIMM 00pa3oM

peryaupoBaTh BBIXOAHYIO YAaCTOTY, IIOCKOJNBKY
HArpy3ka BapbHpyeTcs, [UII TOrO, YTOOBI
JTHHAMIYHO KOMIIEHCHPOBATb 4acTOTy

CKOJIBJ)KCHHSI AaCHHXPOHHOI'O [ABUIaTelIsl, TaKUM

obpa3oM, 4YTOOBI CKOPOCTH JBUTaTeNs Oblia

TIOCTOSIHHOW BEJIMYMHOM.
Ipu ucnonp3oBaHUU (HYHKIUM aBTOMATHYECKOTO
YCWJIGHHS ~ BpAILAIOIIEro

MOMCHTa MOXHO

TIOJTYYUTb  JIYy4IINE

HU3KO# ckopoctu. Kak mokaszano Ha Puc. 6-10.

XapakKTEPUCTUKA MOMEHTa
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F2.05 | Hecymas uacrora. | nmanason: 2-15.0K | 3aBucur ot tuna ycrpoiictea

Hecy1uast 9acToTa riaBHBIM 00pa30M BIIMSIET Ha IIIyM ABHIATEIIs M HA PACXOJ TEILIa BO BpeMsi pabOTHL.

OTHOIICHHE MEX Y HECYIIeH YaCTOTO! U IITyMOM [BUTaTesl, TOKOM YTEYKH, IOMEXaMH1 CIICAYIOIIee:,

Hecymas wacrorta ysenuumBaercst (1), IIym aBuratesst cHmxaercs (|) yTedka TOKa ABHTraTels
yBeMMUUBaIOTCs (1), MOMEXH B OKPYXKAIOIIYIO Cpeay yBenmauBaotes (1).

Hecymas wacrora ymeHpmaercst (|), mym apurartenst yBemuumpaercsi (1) yTedka TOKa ABHraTelist
yMeHnbInaercs (|), TOMexu B OKPYKalOIIylo cpeay yMeHbImaTes ().

CrienyeT HauieXamuM 00pa3oM yMEHBIIATh HECYIIY0 YacTOTY Ui YMEHBLICHHS Pacxoia Teruia
MHBEPTOpA, KOTZAA TEMIepaTypa OKDPYKAIOIIEro BO3AyXa BBICOKA, @ Harpys3ka JABHIATelIs 3HAYMTENIbHA.
OtHoureHue Kaxaoro tuna naeepropa ELM1000 u Hecymieid yactoTsl mokazaHo B Tabmuue 6-1.

Tabauua 6-1 oTHOIIEHHE THIIA YCTPOICTBA U HeCylIeil 4acTOTHI

Tum ycrpoiicTBa\ Makc. Hecymasi yactora | MuH. HecyInas 4acToTa YcraHoBka 1o
Hecyas gacrora (KT'm) (KT'm) ymormaarmnio (KI')
0.4KBT 15 2.0 2

0.75KBt 14 2.0 2

1.5KBT 13 2.0 2

2.2KBt 12 2.0 2

3.7 KBt 12 2.0 2

5.5KBT 11 2.0 2

7.5KBT 10 2.0 2

11KBT 11.0 0.7 2

15KBT 10.0 0.7 2

18.5KBT 9.0 0.7 2

22KBT 8.0 0.7 2

30KBT 7.5 0.7 2

37KBT 7.0 0.7 2

45KBT 6.0 0.7 2

55KBT 5.5 0.7 2

1.YT0065I MOMYYHTh JIyYNINe XapaKTePHCTHKH YIPABIIEMOCTH, MPEAIOI0KHTE
YTO OTHOLICHHE MEXIY HECYIeld 4acTOTOW M Makc. pabouell 4acToTou
HWHBEPTOpa COCTAaBISIET HE MeHee 36.

2Korma Hecymas yacrota Maia, B OTOOpakaeMoOW BEIMYMHE TOKa
HMeeTcs OMmMUOKa.

F2.06 YacToTa TOJMKOBOU nuanason: 0.10-50.00I' 5.00T'y
paboThl
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F2.07 | Bpewms yckopeHus nuanasol: 0.1-60.0C 20.0C
TOJYKOBOW pabOoThI

F2.08 Bpewms 3amerieHns nuamason: 0.1-60.0C 20.0C
TOJYKOBOW pabOoThI

YacToTa TOJUYKOBOIl padoThl HMeeT HaMBbICIIMN nmpuopureT. [Ipu JII0OOM COCTOSHUM MHBEPTOP
nepelizer K paboTe ¢ YacTOTOH TOTIKOBOH PabOTHI HE3aMEUIHTEIBHO B COOTBETCTBHU C YCTaHOBJICHHBIM
BpeMEHEM TOIYKOBOTO YCKOPDEHHs, 3aME[JICHHs B MOMEHT BBOJA KOMAaHJIBI TOMYKOBOH pabOTHI, Kak
nokasaHno Ha Puc. 6-11.

BpeMms yckopeHHS TOTYKOBOH pabOTHI 03HAa4YaeT BpeMs B TEUCHHE KOTOPOTO MHBEPTOpP YCKOPSETCS C

Ol'm mo 50Cm, Bpemsi 3aMemieHHs] TOTYKOBOW pabOThI O3HAYAET BPEMsl, B TCUCHHE KOTOPOrO HHBEPTOP
s3ameistercs ¢ 50.00 I'u xo O I'o.

Tornux. EBpema aameanexva
YacroTta

TOM4KOBOW paboTkl
/ i\ [
EBpema ycropexua/

h TorMKosan |.....fo....
TOMUKOBOW \
paGoTel /

JacroTta f

Puc. 6-11 ToruxkoBasi padora

(I) KmaBuatypa, KIIeMMBI yIIPaBICHHS U IIOPT IIOCIEI0BATEILHOI O
BBOJZIa U BEIBOZIA BCE MOT'YT YIIPABIIATH TOMYKOBOU PabOTOM.

(2) VuBepTOp OCTAaHOBHTCS B COOTBETCTBHH C PEKHMOM OCTAHOBA C 3aMEJ.
MOCIIe OTMEHBI KOMAH/IbI TOTIKOBOW PabOThI

F2.09 KomOuHaius BXOZHOr 0
KaHaJia 4aCTOTHI
0: VCI+CCI

nuanason: 0~28 0

1: VCI-CCI
2: YCI+CCI

Yactota, Ha3Hauaemast Y Cl, sBIsieTCs OJIOKUTEIBHON MM OTprLaTensHoit. 3neck BBox YCI 0~+10B

cootBeTcTBYeT yacrore -50.00I'y ~+50 I'y, 0~5B cootBercTByeT yacrore — 50 ~0I'1y, 5-10B cooTBeTCTBYET

0~+50.00 I'g

3: RS485+YCI

Korna Bol BeiOupaere RS485+Y Cl, Bxognoe Hanpsokenne YCl 0~5B—Y Cl 30na

ueayscrButenbHOCTH (F7/12) cootBerctByer -50.00I'1—0.00I', 5B—Y Cl 30Ha He4yBCTBHTEIbHOCTH
(F7.12) < YCI< 5B+<YCI coorBerctByer 0'x
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Ol'w, YCI>5B+YCI 30mna uneuyscteurensrocti (F7.12) coorBerctyer 0.00~+50.00T1. C momorpio 310

(1)yHKI_II/II/I BbI MOJKETE BBIITOJHATE KOHTPOJIb HATSXKECHUA.

4:
5:

© O N O

VCI+YCI

3ape3epBHPOBaH

: o6ecrnieyeHue BHemHero umnyabca+CCl
: o6ecnieyeHue BHemHero umnyabca—CCI
: 3ape3epBHPOBaH

: 3ape3epBHPOBaH

: 3ape3epBHPOBaH

: 3ape3epBHPOBaH

: 3ape3epBHPOBaH

1 VCI, CCI 3apeiicTBoBaHa j1106as HeHyJieBasi BeinuuHa, VCI npeanoyruresieH
: 3ape3epBHPOBaH

: RS485+CClI

: RS485-CCl

: RS485+VClI

: RS485-VClI

: RS485+ananoroBplii NOTEHIHOMETP MYJ1bTA Y PABJIEHHS
: RS485- ananoroBblii NOTEHIHOMETP NMYJIbTA YIPABJIeHUSA
1 VCI+ aHa/IoroBhlii NOTEHUUOMETP MYJIbTA YHIPABJIEHUS

1 VCI- aHa/10roBblii IOTEHIIMOMETP NYJILTA YIPaBJIeHUs

: CCl+ aHa/IOroBBIii MOTEHUUOMETP MYJIbTA YIPABJIEHUS

: CCI - aHa/IOrOBBIii IOTEHUUOMETP MYJIbTA YIPABJIEHHS

: 3ape3epBHPOBaH

: 3ape3epBHPOBaH

: 3ape3epBHPOBaH

: 3ape3epBHPOBaH

F2.10

TPOMOpIHA OB eCTed eHIA nuarasod: 0-500(%) 100(%)

YaCTOTHI CBA3U BEAYIIETO

N BCITOMOTQ WHRPI\T(\I\H

HpOHOpHI/Iﬂ 00eCIeYCHNsT YaCTOThI CBSI3H BEAYLICTO W BEAOMOIO HWHBEPTOPOB, OTOT IapaMeTp

HBO6XOZ[I/IMO YyCTaHaBJIUBaTh B BEAOMOM MHBEPTOPE, HO HET HBO6XO[[I/IMOCTI/I YCTaHaBJIUBATh €ro B BEAYIIEM

HHBEpPTOpE.

F2.11

VYupapneHue cBeTo- nuanaszon: 0000-1111 0000

JIUOJTHBIM JuciieceM 1
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F2.11 ucnone3zyer 4 Outa mapameTpa A yCTaHOBKU oToOpaxkeHus napamerpa C.07—C.10, rae 0
yKas3bIBaeT, 4TO apaMeTp He 0ToOpaxaercs, 1 yKaspBaeT, 4TO OTOOpakaeTcs. YCTaHOBKa mapamerpa u3 4

OUT MOKa3aHa Ha CIICAYIOIIEM PUCYHKE:

4 6ut 3 6uT 2 6ut 160t

C-07: paBouee mpema

C-08: Cymm, paBouee BpeMa

C-09: cocTosHue BBOJIA

C-10: cocrosnne BRIBOJA

Pemapka: Cymm. 310 ab0peBHaTypa cjaoBa CyMMapHoOe.

F2.12 YupapneHue cBeTo- nuanaszon: 0000-1111 1111
JIMO/IHBIM JIUCILIEEM 2

F2.12 ucnone3yer 4 6urta napameTpa i1 yCTaHOBKH oToOpakeHus napamerpa C11—C.14, rae 0 ykasbiBaer,
9TO IapamMeTp He otobpaxaercs, 1 ykassBaer, 4To OToOpaXkaeTcsi. Y CTaHOBKa rmapaMerpa u3 4 6ur

MOKa3aHa Ha CIICAYIOILICM PUCYHKE!

4 6uT 3 6ur 2 6ut 16uT
C-11: ananoroselii Brox VCI
C-12: ananoropwiii seoa YCI
C-13: ananoroseiii esog CCL
C-14: BBOA HAPYKHOTO
HMIYILCA
F2.13 Yupapnenue JIMAIIa30H:; 0
(YHKIIMOHUpPOBaHHEM 1-p1it 6uT cBeTOAMOAA: 0-2
napameTpa 2-ou out ceeronuoma: 0-2
3-ui1 6ut ceerognona 0-4

1-p1i1 OUT cBETOAMONA
0: pa3pemaercsi U3MEHATH BCe MapaMeTPhI

1: kpome 3TOr0 MapaMeTpa, He pa3pelaeTcs H3MEHSITh BCe APYrue mapaMeTpbl
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2: kpome F0.01 u 3Toro mapamerpa, He pa3pelaeTcs U3BMEHATDb Bce IPyrue napamMmeTpsl
2-0ii OUT cBeTOAMOAA

0: neiicTBHE OTCYTCTBYET.

1: BO300HOBHTH 32aBO/ICKYI0 YCTAHOBKY 10 YMOJTYAHUIO

2: OYHCTUTH HCTOPHUIO HEHCIPABHOCTEH

3-i1 OuT cBeronnona

0: Bce KHONKH 320/ I0KMPOBAaHBI

1: Bce kHONKY 320 10KupoBaHbI Kpome Kiaapum STOP (OcranoB)

2: Bce KHOMKH 320 10kupoBanbl, kpome kiaapumn A, ¥V, STOP (Ocranos)

3: Bce KHOMKH 3a0;10KkupoBanbl, kpome kiaapumu RUN (Pagora), STOP (Ocranos)

4: Bce KHOMKH 320, 10KupoBanbl, kpome kaaBumu SHIFT(Casur), STOP (OcranoB)

(1) 3aBoxckast ycraHOBKa IO yMom4aHuio dTod (yHkmmum — 0, T.e. Bce
(yHKIIHOHANBHBIE [APaMETPBl MOTYT OBITH H3MEHEHBL Ilocie H3MeHeHHs
9TOrO IapaMerpa, CHadajla YCTaHOBHUTE 3TOT (pyHKIMOHANBHEI Kox B 0, ecmu
BBl XOTUTE W3MEHHTH YCTAHOBKY (hyHKIMOHAIBHOro Koxa. Ilociie m3MeHeHus
IapaMeTpa Bbl MOXKETE€ H3MEHSATh YCTAHOBKY 3TOrO (hYHKIIHOHAIBHOTO KOIa
UL TIONy4YEeHHs OXHAAeMOH CTEHNEeHH 3allUThl, €CIH TpedyeTcs 3ammuTa
napamerpa.

(2) Tocne cruparus WHGOPMALUK W3 MAMSTH WIH OOHOBICHHS Mapamerpa
nsroroButenss 1-plii OUT dToro (QyHKHHMOHAIBHOro Kkoma coOpocurcs B 0
aBTOMATHYECKH.

(3) Ilocme Toro kak ycraHoBieH 3-mii Omr F2.13, kimaBmarypa Oyner
3a0JIOKHpOBaHa IIOCNE TOro, Kak Bbl Hakmere ESC B TeueHue 5 cexkyHa, u
TOrZa COOTBEICTBYIOINHE KIABHINM OydyT 3abmokupoBaHbl. Iloxkamyiicra,
Haxmure ESC B TedeHme 5 cekyHn eme pa3 Iug  pa30IOKHPOBaHUS
KJIaBUATYPHI.

F2.14 BBOJI B JICCTBUE CBS3U JIMAIIa30H:; 03
1-p1i1 OuT cBeToguona: 0-5
2-ou our ceeronuoma: 0,1,2

F2.14 wcnone3yer 1-b1it OuT, 2-0i OUT U1 YCTAaHOBKM CKOPOCTH IEpelauu JaHHBIX U (opMaTa JaHHBIX
[I0CJICI0BATEIBHOMN CBS3H, IIPH 9TOM 1-bIif OUT CBETOAMO/A IPEACTABISCT CKOPOCTH IIepejad JaHHbIX U C
[IOMOIIBIO HETO yCTAHABINBAOTCS CICAYIOLINE BEINIHHbIL:

0: 1200 6ut B cek.

1: 2400 our B cek.

2: 4800 6ut B cek.
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3: 9600 6uT B cek.

4: 19200 6uT B cek.

5: 38400 6uT B cek.

2-0if OUT cBeTOAMOA: TIpECTaBIsieT GOPMAT TaHHBIX, YCTAHABIMBACT BEIMUMHY, KAK YKa3aHO HIDKE:

0: ¢popmar 1-8-1 , npoBepka oTcyTcTBYeT. A MMeHHO: 1 OUT 115 mycka, 8 OuT 11 JaHHbIX, 1 OUT 1uist
OCTaHOBA, POBEPKA OTCYTCTBYET.

1: popmar 1—-8—-1 , npoBepka 4eTHOCTH. A UMEHHO: 1 OuT st mycka, 8 OuT At AaHHBIX, 1 OUT At
OCTaHOBA, POBEPKA YETHOCTH.

2: ¢popmar 1-8-1 , npoBepka He4eTHOCTH. A UMEHHO: 1 6UT Ju1s mycka, 8 OuT 11 naHHbIX, 1 OuT Uit
OCTOHOBA, IPOBEPKH HEYESTHOCTH

F2.15 MecTHbIH aapec nuamnason: 0-127, 127 sto

OT0T (YHKIMOHANBHBINH KOX HCIONB3YeTCs ML HASHTH(OHKALMK afpeca 3TOr0 MHBEPTOpPa BO BpeMs
CBSI3U C IIOPTOM IIOCIIE0BATENBHOI0 BBOJA-BBIBOAA. 127 CITyXKHT AJI BEAyIIEro HHBEPTOPA BO BPEMs CBSI3H

MEXKAY BEAYIINM U BEJOMBIM HHBEPTOPOM

127 — 310 agpec mepeaun, yCTpOHCTBO MOXKET TONBKO IOIyYaTh M HCIOIHATH
KOMaHJy TIepefads ¢ 6oee CTaplIero yCTpoiCcTBa, OMHAKO He MOXKET OTBEYaTh
i:F Ooree cTapIieMy yCTpOHCTIBY, Korjia BennanHa 127 ycTaHOBIEHA B ampec
Brima e nepenayu.

F2.16 | Bpewms npoBepku nquamnason: 0.0-1000.0C 1C
[IPEBBIIICHHS] BPEMCHI
CBSI3H

Korza cBsi3b uyepe3 MocienoBaTeIbHBINA MOPT BBOAA-BHIBOAA HEUCIIPABHA U €€ HENPEPHIBHOE BPEMs
MIPEBBIILIAET YCTAHOBJICHHYIO BEJINYMHY 3TOr0 ()yHKIIMOHAILHOTO KO, HHBEPTOP PaCLEHUBAET ITO KaK cOOi
CBSI3U.

VHBEpTOp MK STOM HE ONPEACIISET CUI'HAN CBS3U MOPTa IMOCIE0BATENBHOTO BBOIA-BbIBO/A, @ UMEHHO
9Ta QyHKIMS He AeiiCTBYeT, Korja ycTaHoBo4YHas BennunHa — 0.

F2.17 Bpewms 3a1epikku nuanason: 0-1000mc 5mMc
MECTHOTO CpabaThIBAHUSI

BpeMms 3amepKKH MECTHOTO cpabaThIBaHHS MPECTaBISIET COOOI BpeMs, B T€UCHHE KOTOPOrO MOPT
MIOCIIEZIOBATEIBHOIO BBOJA-BBIBOJA HHBEPTOpPA IOTy4YaeT M HCIONHIET KOMaHOy C Oonee CTaplIero
YCTpOMCTBa, a 3aTeM OTBEYaeT Ooyiee CTaplIeMy YCTPOHCTBY, 3Ta (DyHKIMS HCHOJB3YeTCS TONBKO I

YCTaHOBKH 3TOTO BPEMEHH 3aJEPKKH.
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F2.18 | Bpewms yckopeHus 2 nuana3ol: 0.1-6000.0 20.0
F2.19 Bpewms 3amerienns 2 nuanason: 0.1-6000.0 20.0
F2.20 | Bpewms yckoperus 3 nuanazol: 0.1-6000.0 20.0
F2.21 Bpewms 3ameienns 3 nuanason: 0.1-6000.0 20.0
F2.22 | Bpewms yckopenus 4 nuana3ol: 0.1-6000.0 20.0
F2.23 Bpewms 3amerienns 4 nuanason: 0.1-6000.0 20.0
F2.24 | Bpewms yckoperus 5 nuanazol: 0.1-6000.0 20.0
F2.25 Bpewms 3amerienns 5 nuanason: 0.1-6000.0 20.0
F2.26 | Bpewms yckoperus 6 nuana3ol: 0.1-6000.0 20.0
F2.27 Bpewms 3amerienns 6 nuanason: 0.1-6000.0 20.0
F2.28 | Bpewms yckoperus 7 nuana3ol: 0.1-6000.0 20.0
F2.29 Bpewms 3amerienns 7 nuanason: 0.1-6000.0 20.0

VimMeercs BO3MOXHOCTh OIpENEIATh 3 BHAA BPEMEHH YCKOPEHHS M 3aMeIJIeHHS M HMeeTrcs
BO3MOXKHOCTb BHIOOpa BpEeMEHH yCKOPEHUs U 3aMefeHns 1 ~7 B mpouecce padoThl HHBEPTOPA, C MOMOIIBIO
Pa3IHMIHBIX KOMOHHAIMH IIPOrpaMMHPYEMBIX KJIEMM YIIPABJICHUS, TOXKATyiCTa, 0OpaTHTECh K OIPEAEICHUIO

MPOrpaMMHPYEMBIX KJIeMM (pyHKIIMU BpeMEHH yCKopeHHs 1 3amennenus B F5.00~F5.07.

Bpewms yckopenust u 3ameienus 1 onpenensercs B F0.08 u F0.09 l

F2.30 MHorosransas yacrora 1 JIMana3oH. HWKHUH Ipeaesn 5.00T'g
BEPXHHN Ipeaern

F2.31 MHorosramnsas 4acrora 2 JINana3oH. HWKHUM Ipenen - 10.00I'g
BEPXHHH Ipeaen

F2.32 MHorosransas 4acrora 3 JIMana3oH: HWKHUM Ipenen - 20.00T"1g
BEPXHHH Ipeaen

F2.33 MHorosransas yacrora 4 JINana3oH: HWKHUM Ipenen - 30.00T 1
BEPXHHH Ipefern

F2.34 MHorosransas 4acrora 5 JINana3oH. HWKHUM Ipenen - 0.00T'g
BEPXHHH Ipefern

F2.35 MHorosransas yacrora 6 JINana3oH. HWKHUM Ipenen - 5.00T'g
BEPXHHH Ipefern

F2.36 MHorosramnsas 4yacrora 7 JINana3oH: HWKHUM Ipenen - 50.00T"1g
BEPXHHH Ipeaen

OTa yCcTaHOBJIEHHAs 9aCTOTa Oy[eT UCIONb30BaHA B PeKUME PaOOTHI ¢ MHOTOJTAIHON CKOPOCTBIO U B
pexxume pabotsl mpoctoro ITVIK, noxanmyiicta, oOpaTuTech K (GQyHKIUH HPOrPaMMUPYEMBIX KJIEMM PabOTHI

Ha MHOroaTanHoi ckopoctu F5.00-F5.07 u x rpynne F4 ¢pynkuuu npocroro ITJIK

F2.37 Bennunna yacrorsr VF 0 0.00-F2.39 10.00I'g

F2.38 | BenuunHa HanpsOKEHUS 0.00-F2.40 20.00%
VF 0

F2.39 Bennunna yacrorsr VF 1 F2.37-F2.41 20.00T"1g

F2.40 | BennumHa HanpsOKEHUS F2.38-F2.42 0.00%
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VF1

F2.41 Bennunna yacrorsl VF 2 F2.39-F2.43 25.00T 1
F2.42 | BenuunHa HapsOKEHUS F2.40-F2. 50.00%
VF 2
F2.43 Bennunna yacrorsl VF 3 F2.41-BepxHss npenenbHas 0.00T'g
Fp.44 Bennunna 4acToTa
HanpsHKEHUs
VF 3 F2.42-100.0% (zomuHAIBHOE 80.00%
HAIpPSDKECHHE)
CwmotpuTe onucanue jist FO.15
F2.45 Yacrora ckauka 1 nuanason: 0.00-400.00T 0.00T'g
F2.46 Yacrora ckauka 1 nuanason: 0.00-30.00I' 0.00T'g
JIMana3sox
F2.47 YacroTa ckauka 2 nuanason: 0.00-400.00T 0.00T'g
F2.48 YacroTa ckauka 2 nuanason: 0.00-30.00I' 0.00T'g
JIMana3sox
F2.49 YacroTa ckauka 3 nuanason: 0.00-400.00T 0.00T'g
F2.50 YacroTa ckauka 3 nuanason: 0.00-30.00I' 0.00T'g
JIMana3ox

Oyukuus F2.45 — F2.50 ycraHaBnuBaercst Ui OTBO/A BBIXOJHOM YaCTOTHI HHBEPTOPA OT PE30HAHCHOI
94aCTOTHI MEXaHUYCCKON HArpy3KH.

VCTaHOBIIGHHAS 9aCTOTa HHBEPTOPA MOXKET CKaKaTh BOKPYT HEKOW TOYKH 4acTOTHI B COOTBETCTBHHU C
PEKHMOM, TTOKa3aHHBIM Ha Puc. 6-12, MakcuMyM 3 fuama3oHa CKadka MOKET OBITH OIPECIICHO.

jl Set freq. after adjusted

YacToTa cradka 3

g
YacToTa cradka 2 R ] + Yacrora ckaska 2
........... . SN W
1
“actora cravka 1 1 Feeor MacTota cravka 1

cl, Lo ¥

YETaHOBNEHHAR YacToTa

P
o

Puc. 6.12 aumarpaMma 4acTOThI CKAYKa U IMANAa30HA

F2.51 VYcraHOBKa BpeMeHH nuamnaszoH; 0—655354 0
paboThI

F2.52 | CymmupoBaHHE BpEMEHU nuana3oH: 0—655354 0
paboThI

ITocse TOro Kak CyMMHpPOBaHHOE BpeMsi paboThI JOCTHTAET YCTaHOBJIEHHOTO BpeMenu PaGoter (F2.51),
HWHBEPTOP BBIJACT CUTHAJ HMHAMKATOpa, HOXalylcTa, obpatuTech K onucanuio ¢yHkuun F5.10~F5.13.
F 2.52 onpenessier cyMMIpOBaHHOE BpeMsi pabOTHI HHBEPTOPA C MOMEHTA OTIIPABKH C 3aBOJA-H3TOTOBUTEIIS

J10 HACTOAIIETO MOMCHTA

F2.53 | Br160p dopmata pamku | nuanason: 0—4 | 0
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| (ctpoxu 6ut) RS485/232 | |

0: pamka u3 14 GaiitoB nnm 18 6aiiroB ASCII

1: pamka u3 8 GaiiT uim 10 GaiiT, 1wecTHaALATEpUYHASL, IEPBUYHOE CpabaThIBaHUE HE H3MEHEHO
2: pamka u3 8 6aiiT wim 10 Gaiit, 1mecTHagUIATHPUYH., KOMaHaa 12 He uMeeT cpabaThIBaHUs

3: pamka u3 8 6aiiT wim 10 Gaiit, mecTHagUATHPUYH., KOMaHJa 14 He MeeT cpabaThiBaHUS

4: pamka u3 8 6aiiT wim 10 Gaiit, mecTHaquaTHPUYH., 00 KoMaHabl 12 u 14 He uMeroT cpabaThiBaHUS

6.4. Fpynna napameTpoB ynpaBneHus paboTon 3aMKHyToro koHtypa PID-
perynupoBaHua: F3

CucremMa yrpaBJIeHHS aHAIOTOBO 00PATHOMN CBSI3BIO:
BBenute KOHKpPETHYIO BeqmuuHy AasieHus depe3 mopr VCI, ormpaBeTe BenudnHy oOpaTHOM CBS3H
4~20MA nartuuka JaBiieHUs BO BXofaHoi mopT uHBepTopa CCI, moctpoiite cucremy yrnpaBiieHus: paboroii

3aMKHYTOTI'O KOHTYpa C IoMoIbio BerpoerHoro [T /-perynsaropa, kak nokas3aHo Ha Puc. 6-13.

Puc. 6.13 cxema cucremsbl ynpasienusi Berpoennoii I /I-ananoroBoii 06paTHoii cBsA3b10

KoHkpeTHass BemMYMHA TaKKe MOXKET OBbITh OOecreueHa IyTeM BbIOOpa

¢dynkumonansaoro xoxa F0.00

Cxema cucreMsl ynpasieHus BctpoeHHbIM ITMJI perymstropom ESQ1000 u npunumunm ee pabGoThl

cienyommue:
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Puc. 6-14 llpunuunuanbuas cxema [N/ ynpaBiaenuns
B cxeme, npuBenenHoi Bbime: Kp: nponopuuonainsroe yeuinenne; Ki: narterpansnoe ycmienne; Kd:

nmuddepentmansuoe yeunenune. Ha Puc. 6-14, ompenencHie KOHKPETHON BEITHYWHBI 3aMKHYTOTO KOHTYpA,
BEJIMYHHBI 0OPATHOM CBS3H, MPE/Ielia OIHOKA U IPOMOPLHOHAIFHOT0, HHTETPAIbHOTO, AU GEPEHIIHATEHOTO
mapamMeTpa  AHAIOTHYHO  ONpEACIeHHI0 mapamerpa obsaHOro I[IUJI-  perymsitopa, CMOTpUTE
COOTBETCTBYIOILIIEE OINpPEICIICHUE F3.01~F3.12, oTHOLICHWE KOHKPETHOH BEIMYMHBI W OKHIAEMOU
BENIMYUHBI OOpPAaTHOW CBSI3HM, Kak TMokazaHo Ha Puc. 6-15. B kadecTBe CCBUIKM ONpeeNeHA KOHKPETHAsI
enmurHa 10B, 20MA ompeseneHa B Ka4eCTBE CChUIOYHOM BEJINYUHBI 00PATHOM CBSI3H.

PerymipoBka KOHKPETHOH BEJIMYMHBI W BEIHYHHBI OOPATHOW CBs3HM, MOKa3aHHble Ha Puc. 6-14
MpEAHA3HAYCHBI [UISL MOATBEP)KACHHS COOTBETCTBYIOLIETO OTHOIICHUS W CBSI3H MEKAY KOHKDPETHOM

BEJIMYMHON U BEJIMUUHOW OOPATHOM CBSI3H.

Omnpaemas
BENWYWHE

20 mA

Puc. 6-15 koHKpeTHasi BeJINYMHA M 07KH/laeMasi BeJIMYMHA 00PATHOM CBSI3N

Kor,ua cucTteéMa omnpenciaceHa , OCHOBHBIMH JTallaMH YCTAaHOBKH IIapaMEeTpa 3aMKHYTOI'O KOHTYpa
SIBJIIFOTCSL CIICAYIOILIH !

(1) ompenenuTe KaHa 0OPATHO# CBSI3U U 00ecmedenust 3aMmkayToro kourypa (F3.01, F3.02)

(2) HEOOXOMMMO YCTAHOBUTH OTHOIICHNE MEXK/y 0OCCIIEdCHHEM 3aMKHYTOrO KOHTYpa U 00paTHON
CBSI3BIO JIJIS aHAJIOTOBOT'0 3aMKHYTOro KoHTypa F3.04~F3.07

(3) ycranoBuTe PyHKIHNIO PEABAPUTEIBHOM YCTAHOBKH YaCTOTHI 3aMKHyTOr0 KoHTypa (F3.14, F3.15)
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(4) ycraHOBHTE IIPOHOPLIHOHATIFHOE YCUIICHHE, HHTET paJibHOE yCHIiIeHHe, quddepeHtpaapHoe
ycuIeHne, 00pasmoBklil UK , pezen omuoku (F3.08-F3.12) 3aMkHyTOrO KOHTYpa

F3.00 Be160p ynpaBiieHust nuanasoH: 0, 1, 2 0
paboToit 3aMKHYTOr O
KOHTypa 1

0: ynpaBJienue paéoToii 3aMKHYTOro KOHTYpa He padoTaer

1: IIU/]I ynpaBJieHue paboToii 3aMKHYTOro KOHTYpa padoTaet

2: TIN/J ynpaBjeHue moaveil BOABI M0/ MOCTOSIHHBIM J1aBJIeHHE 1elCTBYeT.

3ameyaHHe: JTOT MapaMeTp B OCHOBHOM HCHOJIb3yeTcsl /15l BHeJApeHUs] B HHBEPTOP GyHKIUHU
OJMH NPHUBOJ - JBe M0JAa4YH BOJbI, IOMHMO YCTAHOBKH COOTBETCTBYIOLIMX HapamMeTpoB rpymmsl F3
(yHKUHOHHPOBaHUS 3aMKHYTOro KOHTYpa, BaM Takike HeoOxoaumo ycraHouth F5.01-F5.13(0C1-
0C4) B 21.

IIpn HeodxoaumocTH GYHKUMH OAMH NPHBOA — TPH HAcOCa, WJIM OJMH NPUBOJ — 4YeThIpe,

BBIOHpaliTe HA3HAYEHHBIE IAPaAMeTPbI 1151 JOCTHKeHHUS Lie/TH.

F3.01 BBIOOp CHTHANA nuanasoHn: 0-3 0
yIIpaBICHHS

1(poBoe yIpaBIICHHE.

1: ynpaBneHue ananorossim HanpsbkeHrem 0-10B VCI

2: ynpasnenue ananorossiM CCl HmMeeTcs BO3MOKHOCTh BbIOOpa ynpasieHust HanpsokeHuem 0-10B
i TokoM 4~20MA

3: YIIpaBJIE€HUE aHAJIOTOBBIM MOTEHIIUOMETPOM KJIaBHATYPbL

F3.02 | Beibop curnana oOpaTHOM nuana3ol: 0-6 1
CBSI3H

0: anasorosblii BBo Hanpsikenus 0-10B VCI
1: anasorosslii BBog CClI
2: VCI+CClI
3: VCI-CCI
4:Mun { VCI, CCl }
5: Make. { VCI, CCl }
Korpa anasnorossiii BBox CCl BbIOpaH B KauecTBe BBOJA TOKA, OH Oy/eT KOHBEPTUPOBAH B HHBEPTOPE B
BEJIMYHHY HAIPSDKCHUSL.

6: uMIyJbcHast 00paTHas CBS3b

F3.03 | KoukperHas mudposas nuamna3ol: 0.00-9.999B 1.000B
BEIIMYHHA
YcraHOBKa 1IETeBO Juamazon:0.00-F3.21MITa 1.000(MITa)
BCJIMYMHBI JABICHHS
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Korpma F3.00=1 Benuuuna nanHod ¢uryper F3.03 Oyner Takoii, KAk KOHKpETHAasl BEIMYMHA CUCTEMBbI

yIIpaBICHUS 3aMKHYTHIM KOHTYPOM. B 3TOT MOMeHT, moxayiicra, ycranosute F3.21 B 9.999(s)

Korpma F3.00 =2, 3anyctute II1/I-ynpaBieHue mojadu BOABI IOJ MOCTOSHHBIM JaBlieHHEeM. B 3Toit

ToYKe cucreMa mojauu Boasl F3.03 craHer 3ajaHHON BENMYMHOW JaBieHHsA. BepxHuil mpenen cocTaBiseT

F3.21MIla.

F3.04 | muH. KOHKpETHAs nmunamnaso: 0.0—wmakc. 0.0(%)
BEIIMYHHA KOHKPETH. BEJIMYHHA

F3.05 | coorBeTcTBYIOmIAs nmuarason: 0.0-100.0(%) 0.0(%)
BEJIMYHHA 00PATHON CBSI3H
MUH. KOHKPETHOH
BEJMYHHEI

F3.06 | makc. KOHKpeTHas JINana3oH: MHH. KOHKpETHAs 100.0(%)
BEIIHYNHA semmunaa — 100.0 (%)

F3.07 | cooTBeTcTBYIOmIAs nmuarasod: 0.0%-100.0(%) 100.0(%)
BEJIMYKHA O0PATHON CBSI3H
MaKC. KOHKPETHOH
BEJTMYHHEI

F3.04~F3.07 ompenenstoT KPUBYH OTHOLICHHS aHAJIOrOBOrO OOECIEYCHUS] 3aMKHYTOrO KOHTYpa M

OXXHJaEMYIO 06paTHyIO cBsi3b 1x YCTaHOBJICHHAs BEJIMYNHA IPEACTABIIACT coboii TIPOLNEHTHOE COOTHOLICHU €

JIEHCTBUTEILHON BEIMYMHBI [0 OTHOLIEHHIO K opreHTHpy (10B mmu 20mA)/

[O3UTHBHAS PEr'yJIMPOBKA
00paTHO# CBS3H
COOTBETCTBYIOLIAs BEJIMYMHA
00paTHOI CBSI3H MaKc.
KOHKPETHO# BEJINYHMHEI
COOTBETCTBYIOIIAs BEIHMYHHA

00paTHOI CBSI3H MHH.

MoauTeHans perynuposka
ofipaTHoi ceasun

KOHKpBTHOf/’I BCJIMYNHBI

.

>
MUWH. obecnedeHne makc. obecneveHne
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HeraTHBHas
00paTHO# CBSI3H

COOTBETCTBYIOIIAsl BEIMIHHA
00paTHOH CBSI3U MUH.
KOHKPETHOH BETHMYHHBI
COOTBETCTBYIOIIAs

obpaTHOM

peryIupoBKa

BCJIMYHHA

HeraTueHan perynupoeka

oBpaTtHoi ceA3kn

o

CBA3HU Makc.

KOHKpBTHOf/’I BCJIMYNHBI

MuH. obecneveHune

- -
Mmakc. obecneyeHune

Puc. 6-16 O6ecneuenne KpuBoii 06PaTHOIi CBA3N

F3.08 IponopunoHagbHOE nuanason: 0.000-9.999 0.050
yeuienue Kp

F3.09 | Uuarerpamsroe ycuinenue Ki quanasoH: 0.000-9.999 0.050C

F3.10 | Ouddepenunansuoe nuana3ol: 0.000-9.999 0.000
yemnenne Kd

F3.11 O06pa3oBslit ki T nuamazon: 0.01-1.00C 0.10C

Yem Gostbiiie TIPOTIOPIUOHATIBHOC YCKOPEHHUE, TEM 6I)ICTpBB Cpa68.TI)IB8.HI/Ie, OJHAKO CIIMIIKOM 6oJtbIIIoe

YCHIICHHE IIPHBOIUT K BEIOPOCY.

IlpuMeHeHHE TONBKO PETYJIHPOBKU IPOHNOPLHHOHATPHOTO ycHiIeHHs Kp He MOXeT IOJTHOCTBIO
YCTPAaHUTH CABHUT, MMEETCS BO3MOXXHOCTH IPUMEHSTh MHTerpanbHoe ycmienne Ki u nuddepeHuunansHoe
ycunenue st popmuposanus [T ]]-ynpaBiaeHns ¢ TeM, YTOOBI yCTPaHUTh OCTATOUHBIH cABHUT. YeMm OombIe

Ki, Tem ObIcTpee crcTeMa pearupyeT Ha W3MEHSIOIIMIICS CABHT, OJHAKO 4pe3MepHO Ooibioe 3HadeHue Ki

TIPUBOJUT K BOSBHHUKHOBEHUIO BLI6pOCOB.

OO0pa3LoOBBIil HUKIT 3TO 00PA3LOBBIA LUKII ISl BEJIMYMHBI O0PaTHOM CBS3M BO BPEMs KaKAOrO IMKJIA

orbopa 00pasios, Beraucisiemoro IV J{-peryasTopoM Ui OAHOTO pas3a, 4eM JJIMHHee LMK 0TOopa mpoo,

TEM MEIUICHHEE pearupyer Cucrema.

F3.12 | Ipenen capura

nuarnason: 0.0-20.0(%)

[ 20(%)

JIiIst MaKCHMaJIbHOTO CABHTa KOHKPETHOH BETMYHHBI 3aMKHYTOTO KOHTYpa, Kak oka3aHo Ha Puc. 6-17,
I J] perynaTop mpeKpamaeT peryIupoBKy, KOT/ia BeINIHHA 0OpaTHOH CBS3M HAXOAUTCS B IIpeeNax dTOro

IuamnazoHa. JIJis pe30HHOr0 HCIOIb30BaHUS 9TOH (GYHKIIHU TapMOHH3UPYHTE KOH(IHKT MKy TOYHOCTBIO

BBIBOZIA CUCTEMBI U CTa6HHH3aHHeﬁ.
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BraxonHan

Koukpetnoe # uactora
SHaeHRE EOTEITERINE s e =5 e e

i BuxogHan
i vyacrota
npenen

BpemMa

Buixoghan
uacToTa

Bpems

Puc. 6-17 npenen caBura

4acToTa

? caBKra

i 7
BpemA CHMAZHHA Npens.
YCTAHOBNEHHOR BEMMHWUHEL

Puc. 6-18

3aMKHYTOI'0 KOHTYpa

Mpegs. yoTaHoan,

NpeABAPHTEILHO YCTAHOBJIEHHAS

Bpems

qyacTroTa

F3.13

nopor [TH]] perymupoBku
HHTErPaIbHOTO OT/IENICHUS

nuanason 0-100%

100.0

I/IHTBI‘pEU'H)HOB HI/II[ OTACICHUE, UHTETpAJl HE pearupyer, Koraa KOHKPETHas BEIWMYMHA U BEIMYHHA

06paTHOi/’I CBsI3U OOJIBIIE YEM ITOT TIpeaecsi, UHTErpajl pearupyeT TOJIbKO TOTAa, KOrJa KOHKPETHAs BEININHA

U BEJIMYMHA OOpaTHOH CBSI3U MEHbIIIE MM PaBHBI 9TOMY IIpesiely. PerymmpoBka 3Toro mapaMeTpa mo3Bojsier

perympoBaTb CKOPOCTh Cpa6aTI:IBaHI/I$[ CHUCTECMBI.

F3.14 MPEeBaPUTEIBHO nuana3oH: 0 — BepXH. mpezen 0.00T'g
YCTaHOBIICHHAS YaCTOTA 4aCTOTHI
3aMKHYTOTO [[HKJIA

F3.15 | Bpewms ynep:kaHus nquanason: 0.0-6000C 0.1C

TIPEABAPUTEIIEHO
yCTaHOBJIeHHOfI YaCTOTHI
3aMKHYTOr'O IAKJIa

Ota (yHKIHSA NO3BOILET OBICTPO IPOM3BOAUTH PETYIHMPOBKY IEepexofa 3aMKHYTOrO KOHTypa B

crabunbHyro dasy. Ilocme Toro, xak paboTa 3aMKHYTOTO KOHTypa HAadYMHAeTCs, HHBEPTOpP BHAUale

YCKOpSIeTCS 10 TIPEABAapHTENIBHO YCTAaHOBJICHHOHW 4dacToThl F3.14 B TeueHHe BpeMEHH YCKOpDEHHs, a 3aTeM

paboraer Ha 3TOW yacTtoTe B TedeHHe BpemeHH F3.15, oH paboTaeT B COOTBETCTBHHU C XapaKTEPHCTHKO

3aMKHYTOro KoHTypa. Kak nokasano Ha Puc. 6-18.

YcraHOBHTE IPEABAPHTEIHFHO YCTAHOBICHHYIO YaCTOTY W BpeMst oxuganus B 0",

ecim

(yHKIMOHUpOBaHHE

3aMKHYTOTO

YCTaHOBIICHHO# 9aCTOTOM He TpedyeTcsl.

KOHTYpa

C  TIpeABapUTEIBHO

F3.16 Bennunna nuanason: 0.00-400.00T 30.00T"1
BOCCTAHOBJICHHOM YaCTOTHI
F3.17 Bennunna gaBiaeHus nuanason: 0.00-F3.21MIIa 0.500MITa

0e3aeicTBUs
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@OyHKIMS BEIHYNHBI BOCCTAHOBJICHHOM 4acToThl: Korja gaBieHHe BOABI B CHCTEME HAXOIUTCS B
npenernax F3.12 (mpenen otkioHenus), u pabodas 4actota uHBepropa Hmke F3.16 (dactora Ge3meiicTus),
mociae F3.18 (Bpemst 3amepxku Oe3eiiCTBHUsI), MHBEPTOpP MepeieT B COCTOsSHUE Oe3leicTBhs, pabodast

yacrorta ynazer 10 0.00 I'u B mensix sHeprocOepe:KeHus 1 3alUThl JBUTaTEIs.

F3.18 | Bpewms oTcpouku nuana3ol: 0.0-6000.0C 0.0
0e3meicTBUs

DTOT mapaMeTp CIyXHT [l yCTAHOBKH BPEMCHH 3aICpXKKH IpHU mepexone B GyHKuuo GesjeiicTBus.
ELM1000 npekpatut paboTy, eciii BBIXOJHAS 4aCTOTa HIMXKE YeM 4acToTa Oe37elCTBUS U BpeMs OXKHIaHUS

TIPOTSHKEHHEE U€M 3TO BPEMS OTCPOUKHU 663HBﬁCTBHH.

F3.19 Bpewms 3a1epikKku nuanason: 0.0-6000.0C 0.0
BOCCTAHOBJICHUS

DTOT mapaMeTp CITyXKUT A yCTAHOBKH BPEMEHH 3aIePXKKU IIPH Iepexosie B (GyHKIHIO
BOCCTaHOBJICHHS.

F3.20 Br160p pexuma nmogaumn nuanasoHn: 0-3 0
BOJIBI ITOJ] TOCTOSTHHBIM
naBiaeHueM 1

0: mHBepTOp paboTaeT B pexKUMe OJHH IPHBOA ABa Hacoca

1: KOHTPOJICp MOJa4YH BOABI IO ITOCTOSIHHBIM JaBJICHUEM I[eflCTByeT B pEKXHUME OHMH - IIPUBOI — IBA
Hacoca

2: KOHTPOJIEP mOJa4YH BOABI IO MMOCTOSIHHBIM JaBJICHUEM Z[BfICTBye’T B pEXHUME OAWH - IPUBOI —
Tpu Hacoca

3: KOHTpPOJIEP mOoJa4YH BOABI IO IMTOCTOSITHHBIM JaBJICHUEM Z[eflCTByeT B pEXXHUME OAMH — IPUBOJ
— YEThIPE HAacoca

nuanason: 0.001-9.999MI1a 9.999
F3.21 Jlnana3oH yJqaneHHOro

CIy>KUT 11 YyCTaHOBKH 3TOT0 TapameTpa cooTBeTcTBeHHO B 10B mim 20MA.

F3.22 PaspeeHHblid CIBUT K nuanason: 0.0-100.0% 1.0
BEpXHEH U HUKHEH
MPeNeNbHON 9acTOTe MPU
00ABIIEHUH WA
YMEHBIICHHH KOJINYECTBA
HACOCOB

C TIOMOIIBIO 3TOI'0 IMapaMeTpa MbI ONPEACIIIEM, YTO UHBEPTOP HAUYNHACT I[O68.BJ1§ITI) Wi yMEHbIIATH
KOJIMYECTBO HACOCOB, KOrja BBIXOOHAas 4YacCcTOTa IagacT B JUHAIIA30HC CABHUTA BerHBf/’I HpBI[BHLHOf/’I i

HIDKHEH YacTOTHI. I/IHBBpTOp Ha4YuHACT I[O68.BJ'I$ITI) WM YMEHbIIATH KOJIMYECTBO HACOCOB Ha BEPXH.
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HpBI[BJII)HOfI YaCTOTEC WX HUKH. HpBHBHLHOfI YJacTOTE, €CJIM 3TOT HapaMeTp AOJDKEH OBITH YCTaHOBJIEH B

0.0%.

F3.23 | Bpewms npunsrtus pemenns: | amamaszon: 0.0-999.9C 5.0
00 OTKIJIFOYEHHH HAacoca

TIPEACIIbHOE ITPpU I[O68.BJ'I€HI/II/I HACOCOB U aHAJOTHUYHOC OT 3HAYCHUA BI)IXOI[HOP’I qacCTOThI 10
HWKHEIO Ipeaecia npu yMEHbIICHUHN KOJIMYECTBA HACOCOB.

F3.24 Bpewms 3anepikku nuanason: 0.1-10.0C 0.5
MEPEKITIOYCHHST
KOHTPOJIEPa MATHUTHOTO
yIIpaBICHHS

DT0T mapameTp onpenesieT BpeMs 3a1epiKKH (YHKIHOHHPOBAHUS KOHTPOJIepa MATHUTHOTO
YIIpaBIeHHS IPH €r0 HAIMYHHU OT HCTOYHHKA MUTAHUS 1O BAPbUPYEMOI JaCTOTHI MIIH OT BapbUPyeMOit

YacCTOThI 10 UCTOYHHUKA TUTaHUA.

F3.25 WutepBan nuanaszon: 0000-9999 0000
aBTOMATHYECKOT O
OTKJIIOYECHUS

Ilpu ycTaHOBKM 3TOr0 MHapaMeTpa HBEPTOP MOXKET  OCYLIECTBIIATH 3aJepXKKy II0 BPEMEHH, H
MePeKIIOYCHHs] pa0OUHX HACOCOB M CTATHIECKOTO HACOCA MPOUCXOIST aBTOMATHUECKH.

ITpu ycranoske 3Toii Bemmuuubl B 0000 MHHYT, aBTOMaTHYIECKOE MEPEKII0UeHUE He JeHCTByeT; Koraa
ycraHoBieHHass BenumuumHa — 0001, cucTemMa aBTOMAaTHYECKH MEPEKTIOYHTCS OJHH pa3 INPU KaXIOM
nepesarrycke. Bo Bpemst paboThl OHa He Oy[eT IepeKIIoYaThesl; KOrja YCTaHOBICHHAs BEIHMYMHA — Oolee

0002, CHUCTEMA aBTOMATHYCCKH MEPEKITIOINUTCA HAa YCTAaHOBJICHHYIO BEJINYUHY.

F3.26 IMapam. nucrueid koHTpons | amamnasos: 0-1 0
MOIa4YM BOJIBI

0: C-11, C-12 orobpaxenue Bennurnbl Hanpsokenus: VCI, CCI.
1: C-11, C-12 TIN /] oToOpakeHHe KOHKPETHOTO JaBJICHUS U JaBJICHHs 00paTHOM CBS3H.

F3.27 XapakTepucTuka nuanasoH: 0, 1 0
PEryIHPOBKA 3aMKHYTOTO
KOHTYypa

0: q)yHKLII/IOHI/IPOBaHI/IB BIEpPEA, CKOPOCTb [ABUIraTCJId YBCIWUYUBACTCH, IIOCKOJBKY YBEIMYHUBACTCSA
KOHKPETHasA BEIIMYNHA. 1 q)yHKI_II/IOHI/IPOBaHI/IB Haszall, CKOPOCTb ABUIATCId YMEHBIIACTCSH, IMOCKOJIBKY

YMEHBIIACTCA KOHKPETHAs BEIININHA.

F3.28 | Beibop mapam. HaganpHOro | amamnason: 0-14 1
KOHTPOJISL CBETOIAMOIA

DTOT mapaMerp OpeaenseT BEIOOp mapaMerpa HadaabHOTO KOHTPOIIS BO BpeMsi pabOThI HIIH OCTAHOBA.
Hanpumep, F3.28=3, cBetomuon BHaualie OTOOpakaeT BBIXOJHOE HANPSDKCHUE, MOXKAIYHCTa, HaXMHUTE
kiaBuiry SHIFT, ecniu BBl XOTHTE TOCMOTPETh HHPOPMALIMIO O ITApaMeTpe KOHTPOJIS.

0: ycTaHOBIICHHAS 9aCTOTA

1: BBIXO/IHAS YacTOTa

2: BBIXOIHOM TOK
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3: BBIXOIHOE HAMPSDKECHUE

4: HanpsbkeHue IHHBL TOCT. TOKa

5: CKOpPOCTH IBHTATEIIS

6: TeMIepaTypa TEerI0BOi HArpy3KH

7: pabouee BpeMs

8: cymmapHoe pabouee Bpemst

9: COCTOSIHKME BXOAHON KJIEMMBI

10: cocTosiHME BBIXOMHOM KJIEMMBI

11: o6ecnieuenue ananorosoro seoga VCI/PID
12: obpatHas cBsi3b aHanoroBoro Beoma CCI/TIN]]
13: ananorossrii BBox YCI

14: BBOJ| BHELIHETO MMITYJIbCA

F3.29 BpEMs 3aICPKKH nuanason: 0.0—999.9C 10.0
npupabotku YCI

WuBepTop cHavama paboTaer ¢ yCTaHOBJIEHHOW wactoToii RS485 mnocne 3amycka wu
H3MEHSIET yCTaHOBJEHHYIO 4acToTy Ha RS485+Y Cl mo ncredeHnn BpeMeHH 3a1epKKH.

F3.30 Bei6op nuanason: 0-24 15
(YHKIIMOHUPOBAHHUS pelie
HeucnpasHocta TA, TB,

TC
AHaJ0rn4HO noapooHoMy onucanuo s F5.10.
F3.31 | YcuneHue aHamoroBoro Juamazon:0~800(%) 100
BBOJIA

6.5. 'pynna cyHKUMOHaNbHbIX NapameTpoB pa6oTbl npocTtoro MIK: F4

IMonp30BaTeNb MOXET CaM YCTAaHABIMBATh HAMpABJICHHE BBIXOAHOW YAacTOTHI M BpeMs PabOThI
HHBEPTOpa BO BpeMsi pabotuero nukia ¢ nomouisio ¢yukiuu npocrtoro IJIK B cootBercTBHu ¢ Prc. 6-19

Oynkuust pabotsl npocroro IJIK cepuitnoro mnsepropa ESQ1000 obecreunBaer 7 THUIIOB pexuMa
PpaboTBI ¢ MHOTO3TAITHOM CKOPOCTHIO, HIKE MPECTaBJIeH MpuMep 7 dTamHoit ckopoctu. Ha Puc.6-20, al,~a5,
dl,~d5 Bpems yckopeHHs HJIM 3aMEJICHUS COOTBETCTBYIOIIErO 3Tama , yCTAHABIMBAEMOrO MapaMeTpoM
BpeMeHH yckopenus u 3amemienust F0.08, F0.09 u F2.18~F2.29 Bcero 7 Bumos mapamerpa, f1~f7, T1~T7
MOKA3bIBAIOT YCTAHOBJICHHYIO YaCTOTY M BpeMsi paOoThI, yCTAHOBICHHBIEC C TMOMOIIBI0 (YHKI[MOHAIBHOTO

xona FA—F4.14.
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Puc. 6-19 padora npocrtoro IIJIK
Oyukunonnpoanue npocroro IIJIK wmnBeptopa cepun ESQ1000 moxker obecrieuuBath 7 BHIOB
MHOTOCKOPOCTHOT'O PeKHMa paboThI , BO3EMUTE B KA4ECTBE IIPUMEpa CIEAYIOHe 7 CKOPOCTEH, MOKa3aHHBIE
na Puc. 6-20, al,, a5, d1~d5 sto Bpemsi yCKOpeHHs W BpeMs 3aMeJICHHs 3Tala, OHU YCTAHABIMBAIOTCS
napameTpamu Bpemenu yckopenuss F 0.08,F0.09 u F2.18~F2.29, Bcero 7 BHMIOB mapamerpoB, paboyas

gacrotra u pabouee Bpemsi fl~ f7, Tl~ T7 ycraHaBmMBalOTCS ¢ MOMOIIBI0 (DYHKIMOHAIBHOTO KOJIa

F4.01~F4.14

Puc.6-20 ocranos nocJje ognoro nukiaa IJIK
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WHaukanus 3aBepuieHus dTana u 3aBepureHus mukiaa [IJIK Moxker ObITh peaqn3oBaHa IIyTEM BBIBOZA
HMITYJIbCHOTO MHIHMKaTOpHOro curHana 500Mc uepe3 kieMMbl KoJIekTopa pasomkHytoi menu OC1-OC4,

noapodHoe pyHKIMOHUpoBaHue onpeneneno F5.10~F5.13.

F4.00 YcraHoBka paboTh nuanasoH: 1-elii OuT 000
npocroro ITJIK ceeronuoma: 0-3 2-oii 6ut
ceeronuona: 0,1 3-uii Our
ceeronuoma (0,1

OTOT (HYHKIMOHAIIBHBINA KOJI MCIIONB3YeT CBOM 1-blii OMT, 2-0i OuT, 3-Mil OUT I YCTAHOBKU pexXUMa
pa6otsl ITJIK, BO30OHOBIIEHUS pexxiMa pabOThI 1OCIe NPEphIBaHNs, YCTAHOBKU SHMHUIIBI BPEMEHH paboThI,
MOAPOOHOCTH TPEJCTABIICHBI HIXKE:

1-p1i1 cBeTOMMON:

0: meiictBue orcyrctByer. Pesxum pabotsl ITJIK He peiicTByeT

1: ocraHoB mociie oguMHOYHOro nukia Kak mokasaHo Ha Puc. 6-20, wuHBEpTOp OCTaHABIMBAETCS
aBTOMAaTHYECKH IOCIE 3aBEpUICHHs LKA, 3allyCK BO3MOKEH TOJBKO TOTAa, KOTJa NOCTYIHA Jpyras
KOMaHJ1a paboThL.

KoMaHJa pabora

KOMaH/Ia OCTaHOB

2. ynepkaHHe OKOHYATENIbHOW BEIMYMHBI IOCIE OIMHOYHOro nmkia. Kak mokasano Ha Puc. 6-21
HHBEPTOP MPOAOIDKAEeT paboTaTh B COOTBETCTBUY € YaCTOTOW, HANpaBJICHHEM WIIM OKOHYATEIbHBIM JTarioM
MOCJIC 3aBEpIICHUS LUKJIA, MHBEPTOP HE OCTAHOBHTCS B COOTBETCTBHHM C YCTAHOBJICHHBIM BpEMEHEM

3aMEUICHU 10 TEX IOP ITOKa HE 6y,I[BT JAOCTyIIHAa KOMaHJa OCTaHOBA.

Komauna RUN
{paBora)
Komawpa STOP
(ocTanos)

Puc. 6-21 pexuMm o:xkuaaHMs nocje oquHo4Horo mukia IJIK
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—_—
MepebiA yukn Bropoi umkn

Komakgel RUN
(pabota)
STOP (ocTaHog)

Puc. 6.22 pe:xxum nociaenywmero nukia IJIK

3: mocnemyrommii mukia. Kak mokazaHo Ha Puc. 6-22, WMHBepTOp HAYMHAET CICAYIOMIMNA IHKI
aBTOMATHYECKHU MTOCIIC 3aBEPIICHHS IIUKIIA 0 MOMEHTa Bblgaun KoManasl Stop (OcraHoB).

2-0li OUT cBETOIMOMA:

0: myck c¢ mepBoro orama. OCTaHOB BO BpeMs pabOThl, BBI3BAHHBI KOMAaHIOH OCTAHOB,
HEHCIPaBHOCTHIO HJIM OTKITIOUEHUEM MUTAHUsS, HHBEPTOP OyaeT paboTarh ¢ MepBOro JTara.

1: mponoikenue paboThl C YaCTOTHI Talla ¢ MOMEHTa TpepbiBanus Koraa oCcTaHOB BO BpeMst

paboThl BBI3BAH KOMAH/O# OCTAHOBA HIIH HEHUCIIPABHOCTHIO, HHBEPTOP ABTOMATHYECCKH 3aITHIIECT

HCIIONTb30BaHHOE BPEMsI TEKYILIETO ITAIla M aBTOMATHIECKU BBEIET TOT ITAII [OCIIE Mepe3aIycka,

MPOIOIDKUT PaboTy B TEUCHHE OCTABIIETOCS BPEMEHH B COOTBETCTBHH C OIPEICIICHHON YaCTOTOM 9TOr0

JTamna, KaK mokasano Ha Puc. 6-23. uBepTop OyIeT HOBTOPHO paboTaTh C MEPBOrO dTara Moclie

Tiepesaiycka, €Cjii nuTaHue OBLTO BBIKITIOYEHO.
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-— - i~ il
: : : OCTaToOMHOE BpeMs
HCNONb3.BpEMA

a,: 3tan 1 BpemMs YCKOPEHWSA a,: 3tan 2 BpemMa yCKopeHus
a,: 31an 3 BpemMA yCKopeHus d.: 37an 2 epemA 3ameaneHus
f,: 3ran 1 yacrora f,: 3ran 2 yactora

f.: 3ran 3 vactora

Puc. 6-23 pexum nycka IIJIK 1
3-mii Out cBeroamona : eqununa pabodero Bpemenu I1JIK 0: cexynaa; 1: MuHyTa

DTa efuHUNA IEHCTBYET TOIBKO Al BpeMenu atamna pabotet [LJIK, it yCKOpeHus U 3aMeIIeHus
nepuona pabotsl ITIJIK, BeiOop ux enunuipl onpenensercs F0.07.

Ecnu Bpems pabotsl cermenta ITJIK ycranoByieHo B 0, 3TOT CerMeHT He ACHCTBYET.

nponecc ITJIK MoxeT ycTaHaBIMBATHCS B IIay3y, BBIBOAUTHCS H3 ICHCTBHA U
MEepPEeBOOUTHCS B pabOTy IOCPENCTBOM IIPOTPAMMHUPYEMBIX KIEMM, I
MOJTy9eHHUsI MOAPOOHOCTEH, IMoXKaIyiicTa, 0OPaTUTECh K IPYIIE KOPPEIITHBHBIX
(yHKIIHOHAIBEHBIX HapamMeTpoB F5

F4.01 Oran 1, yctaHOBKa nuamazon: 000-621 000
F4.02 Oran 1, Bpemst paboTbl nuamazon: 0-6000.0 10
F4.03 Oran 2, ycTaHOBKa nuamaszon: 000-621 000
F4.04 Oran 2, Bpemst paboTbl nuamason: 0-6000.0 10
F4.05 Oran 3, ycTaHOBKa nuamazon: 000-621 000
F4.06 Oran 3, Bpemst paboThl nuamason: 0-6000.0 10
F4.07 Oran 4, ycTaHOBKa nuamazon: 000-621 000
F4.08 Oran 4, Bpemst paboTbl nuamason. 0-6000.0 10
F4.09 Oran 5, yctaHOBKa nuamazon: 000-621 000
F4.10 Oran 5, Bpemst paboTbl nuamason. 0-6000.0 10
F4.1l Oran 6, yctaHOBKa nuamazon: 000-621 000
F4.12 Oran 6, Bpemst paboTbl nuamason. 0-6000.0 10
F4.13 Oran 7, ycTaHOBKa nuamazon: 000-621 000
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[ F4.14 | 3ran 7, Bpems paGotsr

| nmanason: 0-6000.0 [ 10

F4.01~F4.14 ucnionssyer 1-plii 6uT, 2-0ii OUT, 3-Mif OUT CBETOAMOAA AJISL Pa3/ICIILHOTO OINpEAeICHHS

YCTaHOBKH YacCTOTHI, HAIIPABICHUS W BPeMEHH ycKopeHHs, 3amenneHus pabotst ILVIK, 3a mogpobHOCTIMEU

00paTHTECh K CIIETYIONEMY:

1-p1ii OUT CBETOAMO/A: YCTAHOBKA YaCTOTHI

0: MHOrO3TaIHas YacToTa i

i=I~7 ompenemnsiercs ¢ momompio F2.30~F2.44.

1: yacroTa onmpenenseTcs ¢ moMouplo GyHKunoHansHoro koxa FO0.00

2-0it OUT cBEeTOMO/A: BHIOOD HAIIPABJICHUS padOTHI

0: pabora Briepen

1: pabGora Ha3azg

2: ompenernsiercst komanaoi pabotst (FWD,REV)

3-mii OUT cBeTOAMOA: BEIOOP BPEMEHH YCKOPEHHS, 3aMeIUICHUS

0: Bpemst yckopeHust, 3aMeiieHus 1

1: BpeMsi yCKOpEHHs, 3aMeJICHHs 2

2: BpeMst yCKOpeHHUsl, 3aMe/IJIeHHs 3

3! BpeMsl yCKOpeHH s, 3aMeJIeHUs 4. BpeMsl yCKOpPEHHs, 3aMeUIeHUs 5

5: BpeMst yCKOpeHHsl, 3aMe/IIeH s 6

6: BpeMst yCKOpeHHsl, 3aMeIJIeHHs 7

6.6. Mpynna KopennsaTUBHbLIX (PYHKLMOHANbHbLIX NapaMeTpPoB NporpaMmMmupyemMbIx

Kknemm: F5
F5.00 Be160p GyHKUIUMit BXOAHOH KiIeMMbl X 1 nuanasoH; 0-42 0
F5.01 Be160p GyHKIUiT BXOJHOH KIEMMBI X2 nuanasoHn; 0-42 0
F5.02 Be160p dyHKIUMIT BXOAHO#H KiIeMMbl X3 nuanasoHn; 0-42 0
F5.03 Be160p GyHKIUMiT BXOAHO#H KiIeMMbl X4 nuanasoHn; 0-42 0
F5.04 Be160p GyHKIUIT BXOJHOH KIeMMbI X5 nuanason; 0-42 0
F5.05 Be160p GyHKIUiT BXOJHO#H KiIeMMbI X6 nuanasoHn; 0-42 0
F5.06 Be160p dyHKIUiT BXOAHOH KIeMMbI X 7 nuanasoHn; 0-42 0
F5.07 Be160p GyHKIUIT BXOJHOH KiIeMMbl X8 nuanasoHn; 0-42 0
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MHoropyHKIIMOHAIBHbIE BXOJHBIE KieMMbl X1~X8 obecrnieunBatoT mosb3oBaTens 43 BuaaMu

BBIOOpa

pexKuma, BI)I60p MOXET OCHOBBIBATHCS Ha TpB6OBaHI/I$IX K MECTY YCTAaHOBKH. ﬂﬂﬂ TIOJIy4€HUSA I/IH(bOpMaLII/II/I (3}

(yHKIMOHAIBHBIX MTapameTpax obpatutech Kk Tabmuue 6-2.

Ta6auua 6-2 Bb160p GPyHKIMH MHOTO(YHKIIMOHAIBLHOTO BBO1a

ITapa CootBercTByIomas GpyHKIUSL ITapa COOTBETCTBYIOIIAsl (PyHKIIUSL
MeTp MeTp
0 OcTaBHUTH KJIEMMBI yIIPaBICHHS HE 1 KiteMMa ynpaBiieHUsI MHOTOITaITHOH
HCHOJIb30BAHHON cKopocThio 1
2 Knemma yrmpaBieHnss MHOTO3TaITHOH 3 Knemma ympaBieHns MHOTO3TaITHOH
CKOPOCTBIO 2 CKOPOCTBIO 3
4 Knemma ympaBieHHss MHOTO3TaITHOH 5 Bueninee ynpasieHue TOTYKOBOH
CKOPOCTBIO 4 paboToii Briepex
6 BHemHee ynpaBiieHHEe TOTYKOBOM 7 Kitemma BoiGopa Bpemenu Y ckop./3amen.
paboToii Ha3ax
8 Kiemma BbIOOpa BpeMeHH 9 Kiemma BbIOOpa BpeMeHH
VYckop./3amemn.2 VYckop./3amern.3
10 BBOA HEHCIIPaBHOCTH BHELIHETO 11 BBOJI BHEIITHET'O BOCCTAHOBJICHUS
YCTpoicTBa
12 BBoJ1 OCTaHOBA 110 HHEPLUH 13 KOMaHJia BHEIHEr 0 OCTAHOBA
14 BxonHas komanaa DB ocranoBa ¢ 15 3amnpenienue paboTel HHBEPTOpA
TOPMOJKEHHEM IIOCT. TOKOM
16 Komansa ysemaenust uactotst (UP) 17 Komanna ymenpurennst yactorsl ( DOWN)
18 Komanna 3anpemenns Yckop./3amer. 19 yIpaBJieHHE TPEX-NPOBOJAHON paboTOM
20 3aMKHYTBIH KOHTYp HE JEHCTBYET. 21 ITJIK He neiicTByeT
22 Komanna naysst npocroro ITJIK 23 BoccTaHOBIICHHE COCTOSIHUSI OCTAHOBA
IJIK (c6poc BappHpyeTCs B 3aBHCHMOCTH
oT MmomeHTa npepsiBanus [1JIK,
BBITIOJIHHUTE [Iepe3aIryCcK I0cie IepBOro
CEIMEHTa
24 Br160p curnasia obecnedeHus 4acToTsl 1 25 Bp160p curnasia obecreyeHus 4acToThl 2
26 Br160p curnasa obecriedeHust 4acToThl 3 27 Yacrora nepexstouena Ha CCl
28 VYpasieHue nepexIto4eHo Ha KIEMMbI 29 BbI00p KOMaHAHOTO cHrHaja paboTsl 1
30 BpI00p KOMaHAHOTO CHrHaja paboTsl 2 31 BpI00p KOMaHAHOTO cHrHaja paboTsl 3
32 PaboTa CKauKkOBOW 4acTOTHI 33 BBoJ1 BHEIIHETO NPEphIBAHHS
34 BBIBOJI CTHPAHHUS BHYTPEHHETO CUeTIHKA 35 BBIBOJ] 3aIyCKa BHYTPEHHETO CUCTIHNKA
36 BbIBOJI cTHpaHUs BHYTPEHHETO TaiiMepa 37 BBIBOJI 3aIlyCKa BHYTPEHHETO TaliMepa
38 BBox UMMy IbCHO# 9acTOTH (neiicTByeT 39 3ape3epBUpOBaH
TospKO 1uist X7, X8)
40 3ape3epBUpOBaH 41 3ape3epBUpOBaH
42 3ape3epBUpOBaH

Teneps MBI pa3bsicHUM (QYHKLIUH, TepednciicHHble B Tabmuue 6-2, kak ykazaHo Himke: 1-4: KiemMbl

YIpaBIeHHsS MHOIOJTAIlHOH CKOPOCTBIO. lIMeercs BO3MOXHOCTh yCTaHAaBIMBATh YacToTy pabory Ha 15

CKOpPOCTHBIX dTanax myTeM Boioopa komOunanuu BKJI/BBIKJI B aTux KiieMMax.

Ta6auua 6-3 Taéauna BbIGOpa paGoThl ¢ MHOT0ITAITHOH CKOPOCTHIO
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K4 K3 K2 K1 YcTaHOBKA YaCTOTHI
OFF(BBIKJI) |OFF(BBIKJI) |OFF(BBIKJI) |OFF(BBIKJI) |Yactorta obumieii paboThl
OFF(BBIKJI) |OFF(BBIKJI) |OFF(BBIKJI) |ON (BKJI) MmuorosranHas gacrora 1
OFF(BBIKJI) |OFF(BBIKJI) |ON (BKJI) OFF(BBIKJI) |MHorosramias 4acrora 2
OFF(BBIKJI) |OFF(BBIKJI) |ON (BKJI) ON (BKJI) MHorosTamnias 9acrora 3
OFF(BBIKJI) |ON (BKJI) OFF(BBIKJI) |OFF(BBIKJI) |MHorosramuas gacrora 4
OFF(BBIKJI) |ON (BKJI) OFF(BBIKJI) |ON (BKJI) MHorosTamHas gacrora 5
OFF(BBIKJI) |ON (BKJI) ON (BKJI) OFF(BBIKJI) |MHuorosramHas qacrora 6
OFF(BBIKJI) |ON (BKJI) ON (BKJI) ON (BKJI) MHorosTamnHias 4acrora 7

IpencraBienHas BBIIIE MHOIOJTAIHAS YACTOTa MOXKET OBITh HCIIOIB30BaHA B pabOTe C MHOTOATAITHOM
CcKOpocThi0 M pabotoit mpocroro ITJIK, moxanyiicra, oOpaTUTeCh K IPUMEPY MHOTOJTANHOH CKOPOCTH,
IIPEICTABICHHON HIDKE!

Temneps MbI OTIEIBHO ONpenesieM KieMMy yrpasienus X1, X2, X3:

Iocne ycramoBku F5.00=l, F5.01=2, F5.03=3, Xl, X2, X3, wucmomp3yoTcs sl peaan3amiu

MHOT'03TalHOM paboThl, Kak MmokazaHo Ha Puc..6-24.

BruixogHan
vacTota
cmpocr? 2 CKOPOCTL 7
cKapocTs 1 ckopocTs 6
ObbivHan i i
YCTaHUBﬂeHHBH
yacTora bpeus
-

Ha Puc. 6-25 npezcraBieH npuMep KOMAaHIHOTO CUTHAJIA PabOTHI C KJIEMM YIIPABICHMUS, C HOMOIIBIO
K5, K6 MOXXHO OCYIIECTBISATh yIpaBiieHHe paboToii Bepen, Ha3zan. Ha Puc. 6-24, npu apyroit kKoMOuHanuu
norukn K2, K3, K4 uHBepTop MOKeT paboTaTh B COOTBETCTBHU C OOLIEH YCTAaHOBJICHHOM YacTOTOW WIIH

MHOT'03TaIHOM 4acTOTON 1~7 , OCHOBaHHOI Ha TabJMIIE, TIPEICTABICHHOM BBIIIE.
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Puc. 6-25 pa6oTa Ha MHOT03TaNHO# CKOPOCTH Puc. 6-26 Bceraa oTKpBITHIN BBOJ HEUCTIPABHOCTH
BHEIIIHEro ycTpoiicTaa

5-6: BBOA ynpaB/ieHusi BHeIIHel To.14KkoBoi padoroit JOGF/JOGR. Korna koMaHTHbIH
cHrHAI paboThl yCTAaHOBJIEH B KOMAaHAHBINA curHai pabotst kinemmsl F0.02=1, JOGF — 1o TomukoBas
pabora Buepen, JOGR — 310 TonukoBas paboTa Ha3aj, 4acToTa TOTYKOBOrO (hyHKIIMOHUPOBAHHUS,
BpeMsl YCKOPEHHUS U 3aMeJIJICHHUsI TOJTYKOBO# paboThl onpenemsiercs B F2.06~F2.08 (pemapka:
KOMAaH/IHBII CHTHAI TOJMKOBON paboTsI ompenernsiercst ¢ momoripio F0.02)

7-9: Bp16op mporpaMMHpYyeMbIX KJI€MM BpeMeHH Y cKop./3amer.

Ta6auua 6-4 Pexxum JI0rn4ecKoro BpI6opa KJI1eMMHO# KOPOOKH BpeMenn Yckop./3amen.

Knemma 2 Knemma 2 Knemma 1 Br160p BpeMeHH
Yckop./3amen.
BBIKJL BBIKJL BBIKJL Bpemst Yckop. 1/ Bpemst
Bamemn. 1
BBIKJIL. BBIKJIL. ON (BKJL.) BpeMst Yckop. 2/ Bpemst
3ame. 2
BBIKJIL. ON (BKJL.) BBIKJIL. Bpemst Yckop. 3/ Bpemst
Bamemi. 3
BBIKJIL. ON (BKJL.) ON (BKJL.) BpeMmsi Yckop. 4/ Bpemst
3ameni. 4
ON (BKJL.) BBIKJIL. BBIKJIL. BpeMmst Yckop. 5/ Bpemst
3amemi. 5
ON (BKJL.) BBIKJIL. ON (BKJL.) BpeMst Yckop. 6/ Bpemst
3amen. 6
ON (BKJL.) ON (BKJL.) BBIKJIL. BpeMst Yckop. 7/ Bpemst
Bamemi. 7

VIMeeTcst BO3MOXKHOCTB Pealli30BaTh BEIOOP BpeMeHH Y ckop./3ament. 1~7 ¢ moMOIIBbI0 KOMOHHALN

ON/OFF (BKJL/BBIKJI) mporpaMMupyeMbIX KJIeMM BpeMeHH Y ckop./3amest.
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10: BBOA HEeHCNIPABHOCTH BHeIHEro 00opynoBanus. C MOMOIIBIO 9TOM MPOrpaMMHPYEMOil KIEMMBI
HNMEETCsS BO3MOXKHOCTh BBOJMTH CHIHAJI HEHCIIPABHOCTH BHEIIHErO O0OPYIOBAaHUS, YTO [aeT HHBEPTOPY
BO3MOXXHOCTb KOHTPOJIMPOBATH HEUCIPAaBHOCTh BHEIIHEr0 o0opynoBanus. MHBepTOop oToOpaxkaer "E0.14", a
NMEHHO CHTHAJI TPEBOTM O HEHCIPAaBHOCTH BHEHIHEr0 OOOpYZOBaHHUS IIOCIC MOIYydYCHHS CHIHAa
HEHCIPaBHOCTH BHEILIHEr0 000Dy 10BaHMSL.

11: BBOJ BOCCTAHOBJIEHHUS] BHEILIHero 00opyaoBaHus. Ilociie BO3HUKHOBEHHS B HHBEPTOPE CUTHAIA
TpeBOrH 0 c60e, C MOMOMLIBIO ITOH KIEMMBI HMEETCSl BO3MOXKHOCTh BOCCTAHOBHUTH HHBEPTOP. DTa (yHKIHS
aHanornuHa ¢pyHkuun kiaaBuin CBPOC Ha myJbTe ynpaBieHHs.

12: BBoa ocTaHOBa 10 MHEPUHHU. DTa QYHKIMS aHAJOTUYHA OCTAHOBY 110 WHEPLHH BO BpeMsl paboThl,
onpenenerHomy B F1.05, ogHako oHa peasM3oBaHa C MOMOLIBI0 KJIEMMBI YIIPaBICHMS [UIs yHo0CTBa
Y/IAJICHHOTO YIIPaBJICHHSI.

13: koMaHJa BHELIHEro OCTAaHOBA. JTa KOMaHja JCiCTBYET CO BCEMH KOMAHJHBIMH CHTHAlaMH
paboTeI, KorAa 31a (PyHKUMS ACHCTBYET, HHBEPTOP OCTAHABIMBACT PAabOTy B PEXHUME, YCTAaHOBICHHOM C
nomouisro F1.05.

14: Bxoanas komanaa DB TopMoikeHHsI NOCTOSSHHBIM TOKOM BO BpeMsi 0CTaHOBA. 3aJIeHCTBYeTCS
TOPMOXKCHHE [BUTATENsl IOCTOSIHHBIM TOKOM C IOMOIIBIO KJIEMMBI YIIPaBJICHHS Ul PEalH3alliii CPOYHOM
OCTaHOBKM WIJIM TOYHOH OpHeHTanuy jpuratesns. HauanpHas 4acToTa TOPMOXKCHHS, BPEMsI TOPMOKCHHS
omnpenenensl B F1.06, F1.07.

15: 3anpeuieHne paGoTsl HHBepTOpa. VHBEPTOP BO BpeMs pabOTHI OCTAHABIMBACTCS 110 MHEPLMH,
KOrJa 9Ta KIEMMa JCiCTBYyeT M IIYCK 3alpelieH B COCTOSHHM OXHAAHUsS. [J1aBHBIM 00pa3oM 31O
HPUMEHSIETCS UTS CIIydaeB, Koraa Tpebyercst 6e30nacHoe COeANHCHHE.

16-17: xomanaa yBeaudenusi 4actorsl UP/ komanaa ymenbuennsi yacrorst DOWN. Peamzyercst
YBEIMYCHHE HJIM YMEHBIICHNE YaCTOTHI C KJIEMM YIIPABJICHHUs, KOTOpPas MOXET OBITh 3aMEHEHA KIIABHATYPOi
JUISL pealii3alliy yAaJIeHHOro ympasiieHus. JleiictByer Bo Bpems obmieii pabdotsl, eciu F0.00=2. CkopocTh
3aMeJJICHUs] yBeIn4nBaeTcs Ipu ycranoBke F5.09.

18: komanna 3anpelieHusi Yckopenusi M 3amelsieHMsi ckopoctH. IIpu 3TOM JBHratenb He
3a1efiCTBYeTCs JIFOOBIM ITOCTOPOHHUM CHTHAJIOM (KpOME KOMaH[bl OCTAaHOBKH, M IIPOJOJDKAeT paboTars C

TEKyIIeil 4aCTOTO).

IIpum. He paGotaer npu 0OBIMHOI 3aMeUISIOMIEHCS OCTAaHOBKE

19: ynpaBienue TpexnpoBoaHoii padoroii. Iloxamyiicta, obOpaTuTech K (YHKIHOHATBHOMY

ommcanmio pexxnuma padotsl F.5.08 (TpexmpoBogHOi pexnm) paboThr)
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20: 3aMKHYTBIHi KOHTYp He JeiicTByeT. B cocTossHHHM paGOTHI 3aMKHYTOIO KOHTYpa peaiu3yercs

TIJIAaBHOE MEPEKIIIOYEHUE HAa PEKUM pa6OTI)I 6oJiee HU3KOTO YpPOBHA

(1) HMmeercss BO3MOXHOCTH IEPEKIIOYCHUS MEXKIY DPEKHMOM 3aMKHYTOTO
KOHTYpa M P&KUMOM paboThl 0Jiee HU3KOTO YPOBHS TOJIBKO BO BpeMsi pabOThI
3amMKkHyTOro koutypa (F3.00=l).

(2) ympaBiieHre yCKOM W OCTAHOBOM, HAIIPABJICHHE M BpeMst Y CKOP. U 3aMe/.
YCTaHABIMBAIOTCS COOTBETCTBYIOIIMM PEKHMOM pabOTBI, KOrJa HHBEPTOD
MEepEeKIIIoYeH B pexXuM paboTel 6onee HU3Koro yposHs.IIpum. He paboraer mpu
OOBIYHOH 3aMeIIoNIeiicss OCTAHOBKE

21: TUUIK He pneiictByer. B cocrosHum paborel mox ympasieHuem IIJIK peamusyercss miaBHOE

MepeKIIoYeHHE Ha PEKHM PaboThI 6oiee HH3KOT0 YPOBHS.

(1) umeeTcst BO3MOXKHOCTB IIEPEKII0YaTh MEXY peskumoM pabotst ITJIK u
pexxuMoM paboter 6oiee Hu3koro yposHs (F 4.00#0).
(2) ynpaBieHue ImMyCKOM M OCTaHOBOM, HANPaBICHHE M BpeMs YCKOp. U

3aMe;l.  yCTaHABIMBAIOTCS COOTBEICTBYIOIIMM DPEXHMOM paboThl, Koraa

HHBEPTOP IIEPEKIIIOYEH B PEXKUM PabOTHI 00I€e HU3KOrO yPOBHSL.

22: komanaa may3sl mpocroro IIJIK. BHenpsier ympaBnenue may3oii mpouecca ITJIK Bo Bpems
paboTsl, paboTa Ha HyJIEBOH 4acTOTe, KOT/a 3Ta KiIeMMa JeficTByeT, 3To He BpeMs A paborsl [1JIK; mocime
Oe3zeiicTBUs BHEAPsieT aBTOMAaTHYECKHH IYCK OTCIIKHBAHHUS cKopocTd H paborta ITJIK mpomomxaeTcs.
Mertoz IpuMEHEHHs TIPeCTaBIeH B QyHKIMOHAIbHOM onucanuu F4.00~F4.14

23: BoccraHoBJieHue cocrosinusi ocraHoBa IIJIK. Ecim sta xiemMma JA€HCTBYeT, B COCTOSIHUH
ocranoBa ITJIK pexum pabotsl, cotper tan padoTsl IIJIK, Bpems paboTsl, pabouyto 4acTOTy U T.H. 3aIUCh
mpou3BoAuTcs, korga padora ITJIK ocranoBieHa, HOXaIyHcTa, 00paTHTECh K (DYHKIIHOHATBHOMY OMHCAHUIO
rpynmnst F4 .

24-26: BbIOOp cHrHajJa o0ecrneyeHUsl 4HACTOTHI C MNpPOrpaMMupyeMbix Kiemm. ITocpenctBom
komOuHanuun BKJL/Beikin. kiemm 24, 25, 26, cur"aia oOecliedeHUs 4acTOThI, MMEETCS BO3MOKHOCTH
BKJIIOUNTh CHTHAJI OOECHEeYEeHMs 4YacTOThl, HoKa3aHHbIH B Tabmume 6-5. OTHoIIeHHE HepeKTIOYCHHS

MIPOrpaMMHUPYEMBIX KJIeMM U yctanoBkH koxa FO.00 npu peiictByrormem F0.00.
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Tabauua 6-5 peKUM JIOrHYECKOro BHIOOPA CUTHAJIA 00eceYyeHUsl YacTOThI ¢ KJIeMM

BeiBoj BEIOOpa BeiBoj BEIOOpa BBIBOJ] BEIOOpA BBIOOp CHTHaNa

CHTHaIIa CHTHaIIa CHTHaIIa obecredeHnst 4acTOThI

obecriedeHus obecredeHus obecredeHus

4acTOTHI 3 9acTOTHI 2 9qacToThl 1

OFF(BBIKJI) OFF(BBIKJI) OFF(BBIKJI) YCTaHOBKA YaCTOTHI
OXKHIAHUS

OFF(BBIKJI) OFF(BBIKJI) ON (BKJI) obecredeHme
[OTCHIOMETPa

OFF(BBIKJI) ON (BKJI) OFF(BBIKJI) obecredeHne Ince ¢
KJIaBHATYPbI

OFF(BBIKJI) ON (BKJI) ON (BKJI) obecredeHre peryIupoBKI
c xremm UP/DOWN

ON (BKJI) OFF(BBIKJI) OFF(BBIKJI) obecredeHne mopra
I0CJICI0BATEIBHOIO BBOZA-
BBIBOJIA

ON (BKJI) OFF(BBIKJI) ON (BKJI) VCI

ON (BKJI) ON (BKJI) OFF(BBIKJI) CClI

ON (BKJI) ON (BKJI) ON (BKJI) obecredeHre BBIBOMIA
PULSE (MMITYJIbC)

27: nepexmouenue yactorbl ¢ CCI. Korna sta QyHKIMOHANBHAS KJIeMMa JCHCTBYET, CUTHAI 00ecrey eHU s

4acTOThl IEpeKroueH Ha obs3arensHoe obecneuenue ¢ CCl, xorma sra QyHKIHMOHaNbHAs KieMMa He

I[eflCTByeT, CHUTHAJ 00€CIIEUCHHUS YaCTOTHI BO3BpAIIA€TCsA B IIPEABIAYIIEC COCTOSHHUE.

28: YnpasiieHue INepek/Il04eHO0 Ha KjaemMMbl. Koraa kiemma 5TOi (YHKUMH JEWCTBYET, KOMaHIHBIN

CUTrHal pa6OTI)I TIPUHYAUTEIBHO NEPEKITIOIACTC HA KOMaHZ[HLIf/’I CUTrHal pa6OTI)I C KJICMM.

29-31: KoMaHIHBIH CUTHAJ BBIGOPa PadoOTHI ¢ KJIEMM

Tadauua 6-6 peKuM JOrHKH PaGoThl KOMAH/JHOI0 CUTHAJIA

Kinemma 3 Beibopa

Kiemma 2 Beibopa

Kinemma 1 Beibopa

KomaHHbIii curHan paboThl

KOMaHIHOTO KOMaHIHOTO KOMaHIHOTO

CHrHaja paboThl cHrHaja paboThl | CUTHaJIa paboThI

OFF(BBIKJI) OFF(BBIKJI) OFF(BBIKJI) KOMAaH/IHBII CHTHAT paboThI
yIepKaHHsS

OFF(BBIKJI) OFF(BBIKJI) ON (BKJI) KOMAaH/IHBII CHTHAT paboThI
KJIaBHATyPbI

OFF(BBIKJI) ON (BKJI) OFF(BBIKJI) CHTHAIT yIIPaBJICHHUS
paboToii ¢ BBIBOAA
(xomanma CTOII ¢
KJIaBHATypPBI HE ICHCTBYET).

OFF(BBIKJI) ON (BKJI) ON (BKJI) CHTHAIT yIIPaBJICHHUS
paboToii ¢ BBIBOAA
(xomanma CTOII ¢
KJIaBHATYyPBI JCHCTBYET).

ON (BKJI) OFF(BBIKJI) OFF(BBIKJI) CHTHAI yIIPaBIICHHUS

paboToii ¢ mopra
[I0CJICI0BATEIBHOIO BBOZIA-
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BeBozia (komanma STOP ¢
KJIABHATYPBI HE EHCTBYET).
ON (BKJI) OFF(BBIKJI) ON (BKJI) CHTHAI yIIPaBJICHHUS
paboToii ¢ mopta
MOCJIEI0BATEILHOrO BBOIA-
BeBozia (komanga STOP ¢
KJIABHATYPBI HE JIEHCTBYET).
VmeeTcss BO3MOKHOCTh YIMpPaBIIATh BBIOOPOM KOMaH, moka3aHHbIX B TaGmume 6-6 ¢ momomspio

komOuuarumu BKJL/BBIKJIL. ximemMMm BbIOOpa KOMaHAHOTO CHUTHama paboThl. OTHOIICHHE MEPEKIIOUYCHHS
kieMM U ycraHoBkH kona F0.00 npu neiictyromem F0.00.

32: ckavkoBasi 4acTOTA NMPH MomepevHoii padore. Koraa pexxiM CKauKkOBOIl YaCTOTHI 3aIlyCKAeTCs B
pydHyI0, (GYHKIHS CKauYKOBOW YacTOTHI JEICTBYeT, eClH JSHCTBYeT dTa KieMMa, 00paTHUTeCh K ONMHCAHHIO
(dyHKIMOHATBHOTO MapaMeTpa F6.

33: BBoa BHelHero npepbiBanus MHBepTop O10KHpyeT BHIBOJ U paboTaeT Ha HYJIEBOH YacTOTe MPH
TOTyYeHNH BHEITHETO CHTHANA TIpephiBaHus. VIHBepPTOp OCYIIECTBISET 3aIlyCK aBTOMaTHIECKOTO OTCIICKUBAHIS
CKOPOCTH JUIsl BO3OOHOBIICHHS paOOTHI IOCIE NOYYSHHs CHTHAIa BHENTHETO IIPEPHIBAHMS.

34: BBIBOA CTHpPaHHsS BHYTPeHHero cuer4yuka. CIIy)XUT OIS CTHPAHUS BCTPOCHHOTO CUETUHKA
B COZAEICTBUH C ITyCKOBBIM CHI'HAJIOM CUETUHKA

35: BBIBOJ 3aIyCKa BHYTPeHHEro c4eTYHKa BXoIHOI MOPT U CYETHBIX UMITYJIBCOB BCTPOCHHOTO
cueTyrKa, Makc. yactora ummyibcos: 200 I'u, obpaTuTech Kk GhyHKIHOHANIBHOMY Koy F5.24, F5.25.

36: BbIBoa cTHpaHusi BHYTpeHHero Taiimepa. CIyXuT AN CTHpPaHHS BCTPOGHHOTO TaiiMepa
B COJEHCTBHH C ITyCKOBBIM CUTHAJIOM TaiiMepa.

37: BbIBOA 3alycKka BHYTpeHHero Taiimepa. IloxamyiicTa, oOpaTHTeCh K ONHCaHUIO
napamerpa F5.27.

38: BBOA MMOYJbCHOH 4YacTOThl (meiicTByerT Tombko mis X7, X8) JleficTByeT TOIBKO ISt
MHOTO(yHKIIMOHATIBHBIX BXOJHBIX KJIeMM X7, X8 3Tn (hyHKI[MOHATbHbIE KJIeMMBI HOTyJaeT HMITyIbCHbII CHIHAN
€ TIOMOIIBIO 00eCHeUeHHsT JaCTOTHI, HH(OpMAIHsA 00 OTHOIIEHHU MEXKIY BBEACHHOH 4aCTOTON HMITYILCHOTO
CHTHAJA U yCTaHOBJIEHHOH JacCTOTHI, IOXKAITyiCTa, 00paTUTeCh K MapamMeTpy rpymimsl F7.

39: 3ape3epBUpPOBaH

40: 3ape3epBUPOBaH

41: 3ape3epBUPOBAH

42: 3ape3epBUPOBaH

F5.08 | Beibop pexuma paboTsl Jlnamaszon: 0-3 0
FWD/REV
(Brrepen/Haszan)
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OT0T mapaMeTp ompenenser 4 BUaa peKHMa BHEIIHETO YIPaBICHHUs KIEMMHOH KOPOOKOH s paboTh

HHBEPTOPA.
0:Mozenb 2-POBOAHOTO YIIPABICHUSI
K2 Kl KOMaHzia pabora
0 0 OCTaHOB
1 0 pabora Ha3zazg
0 1 pabota Brepen
1 1 OCTaHOB
1: peKuM 2-TIPOBOTHOTO YIPABJICHHS Puc. 6-27 pe:xum 2-npoBoHOI padoTsI 1
K2 Kl KOMaHzia pabora
0 0 OCTaHOB
1 0 OCTaHOB
0 1 pabota Brepen
1 1 pabora Ha3zazg

Puc. 6-28 2-npoBoaHoii pe:kum padoTsI 2

2: 3-poBOJHON peKUM ynpaBiieHus 1
rie:

SB 1: KHOIIKa OCTaHOB

SB2: xHonKka paboTa Briepes

SB3: xHomKa paboTa Ha3ax

Puc. 6-29 3-npoBoaHoii pe:kum padoTsi 1
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Xi aT0 MHOTOYHKIIMOHATbHAS KlIeMMa X1~X8, 31ech cienyer onpeaeuTh COOTBETCTBYIOILYIO

dynkumio kinemmsl mog Ne 19 ¢ynkuus "3-npoBogHoe ynpasieHue padoToii” 3: 3-IpOBOIHON peKUM

ynpasieHus 2 SB 1: kHOIKa 0CTaHOB.

K2 KoMaHJa pabora
0 pabota Bepen
1 pabora Ha3zazg

Puc. 6-30 2-npoBoaHoii pe:kum padoTs 3

Xi ato muorodyHkuunonamsHas kKiemma X1~X8, 3mech cieqyer OmpemeanTh COOTBETCTBYIOUIYIO
dynkumio kinemmsl o Ne 19 ¢ynkuus "3-npoBogHOE ynpaBieHne paboToi”
VHBEepTOp BOCCTAaHABIMBACTCS MOCJIE HEHCIPABHOCTH M Cpa3y 3allyCKaeTcs, €CIH CHrHan pabodeit

KOMaH T6I BEIOMpaeT kiiemmy, i kiiemyma FWD/REV neiicTByeT Bo BpeMsi OCTAHOBA C CHTHAJIIOM TPEBOTH.

[ F5.09 | UP/DWON ckopocru | nmamason: 0.01-99.99I'/C [ 1.00 Tw/C

DTOT GYHKIHOHATBHBIN KOJ[ OIPEessieT CKOPOCTh BAPbUPOBAHUSI YCTAHOBICHHON YaCTOTHI, KOTIa OHA
usmensiercs ¢ kiemm UP/DOWN

F5.10 VcTaHOBKA BBIBOJA BEIXOIHOM KJIIEMMBI nuanasoH: 0-2 0
OTKphITOro Koymiekropa OC1

F5.11 VYcTaHOBKA BBIBOIA BBIXOMHOM KIEMMBI nuanasoH: 0-2 0
OTKpBITOro Koyuiekropa OC2

F5.12 VYcTaHOBKA BBIBO/A BBIXOMHOM KIEMMBI nuamnasoH: 0-2 0
OTKpBITOro Kosuiekropa OC3

F5.13 VcTaHoBKa BBIBOA BBIXOAHOM KIEMMBI nuanasoH: 0-2 0
OTKpBITOro Kosuiekropa OC4

BeixomHas kiemMMa OTKpbiToro komiekropa OC1-OC4, Tabmuuma 6-7 IeMOHCTpUPYET BapHaHTHI
BBILICYKA3aHHBIX 4 (hYHKIMOHAIBHBIX [1APAMETPOB, TOBTOPHBEII BBIOOP TOM K¢ (yHKI[MH BBIXOJHOM KIEMMBI
paspetnieH

Tabnuua 6-7 BEIOOp GYHKIMH KJIEMM BBIBOAA

IMapa |coorBeTcTBYyOMIAs HYHKIHS ITapa |coorBeTcTBYyIOIIAs HYHKIHUS

MeTp MeTp

0 Curnan pabots! nasepropa (RUN) |1 Curnan npubbITast 4actotsl (FAR)
2 CurHai onpesiesieHus: ypOBHS 3 3ape3epBUPOBAH
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gacrorsll (FDT1)
4 CHrHaJ MOATBEPKICHUS O 5 BbIX0/IHas 4aCTOTA JOCTHIIIA
neperpyske ( OL) Bepxaero npexena ( FHL)
6 BbIX0/IHas 4aCTOTA JOCTHIIIA 7 WHBEpTOp OCTAaHABINBACTCS U3-3a
umkuero npexena ( FLL) OJIOKMPOBKH 10 HEJJOCTATOUHOMY
Hanpspkernio (LU)
8 OcranoB u3-3a BHerurero c6os (|9 HuBeptop paboTaer Ha HYJIEBO
EXT) CKOPOCTH
10 Iponecc pabots ITJIK 11 Pabora cermenTta npocroro ITJIK
3aBepIICHa
12 TIJIK 3aBepiinII IPOroH OfHOTO 13 3ape3epBUPOBAH
LUKJIA
14 HWuseprop roros k padore ( RDY) |15 CO6oii nHBEpTOpa
16 OrpaHudeHre BEpXH./HIUKH. 17 TIpuxoa OKOHYATEJILHOMH BETMYMHBI
pejies1a CKa4KOBOH 4aCTOTHI BHYTPEHHETO CYETYHKA
18 IIpuxoa KOHKPETHOI BEIMYMHBI 19 Ipuxox ycraHOBKU pabodero
BHYTPEHHETO CYETYHKA BPEMEHH
20 Ipuxox onpeneneHHOro Bpemenn |21 OC1 - Bapbupyemas yacrora aisi 1-
BHYTPEHHET0 Talimepa ro Hacoca OC2- HCTOYHUK MUTAHUS
i 1-ro Hacoca OC3- Bapbupyemas
yacrora 11 2-ro Hacoca OC4-
WCTOYHMK NUTAHWS U 2-TO Hacoca
22 3ape3epBUPOBAH 23 3ape3epBUPOBAH
24 3ape3epBUPOBAH

Teneps Mbl pa3bsiCHUM QYHKIHH, epedrcieHHbie B Tabiuie 6-7, kak yKa3aHO HIDKE:

0: maBeptop Bo Bpems pabotsl (RUN). MHBEpTOp HAXOMUTCS B COCTOSTHUH PabOTHI, BBIXOAHOM CHTHAI
HHANKATOPA.

1: Curnan npubsrtust uactotsl (FAR) OGpaturecs K pyHKIHOHATLHOMY omucaduio F5.14.

2: Curnan onpezenenust ypoBHst yactorsl (FDT1) O6patnTech K GyHKIHOHATBHOMY OIMHCAHHUIO
F5.15~F5.16.

3: 3ape3epBUpOBaH

4: Curnan noarBepxaenus o neperpyske ( OL) Boixommoii Tok HHBEpTOpa
IpEBHIIIACT YPOBEHB BhIsBICHHs Heperpys3kn F9.05 i Bpemst mpeBbIaeT BpeMsi BBISIBICHHS EPErpy3Kn
F9.06, BBIXO/IHO# CHUTHa MHUKATOPA.

5: Berxognast yacrora gocturia Bepxuero npeaena ( FHL) Korzpa ycranoBnenHas yacToTa >BepxHei
[IPEICIbHOI YaCTOThI M pabodas 4acTOTa JOCTUTACT YaCTOTHI BEPXHETO IIPEiena, CUrHAI BBIXOAHOTO
MHANKATOPA.

6: Boixomnast yactora gocruria HmwkHero npexaena ( FLL) Korpa ycranosiennast yactora <HWKHEH
IPE/IebHOI YaCTOThI M pabodast 4acTOTa JOCTUTaeT YaCTOTHI HIKHErO MPe/ielia, CUTHAN BBIXOJHOTO

HHJUKATOPA.
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7: VlHBepTOp OCTaHABIMBACTCS M3-3a OJIOKHPOBKH 110 HegocTaTrouHoMy Hanpspkeruto (LU) Koraa
uHBEpTOp padoTaet, cBeronuon orodopaxaer "P. OFF" 1 BbigaeTcs CUTHA BHIXOJAHOT'O HHANKATOPa B
clydae, ecld HallpsDKEHHe IMHEI HOCTOSHHOTO TOKA HIDKE Ipe/elia Or paHHIeHHS.

8: OcranoB u3-3a BHemHero c60st ( EXT) Korma unBeprop Boigaer curnan tpesoru (E014) u
OCTaHABIIMBACTCS U3-32 BHEIIHEH HEHCIIPAaBHOCTH, CUTHAJI BBIXOAHOTO HHIHKATOPA.

9: MuBepTop paboTaer Ha HyneBoi ckopocTd. Korjja HHBepTOp BEIBOAUT HYJIEBYIO YacTOTY, OJHAKO
HaXOIUTCS B paboueM COCTOSHHH, CUTHAJ BEIXOJHOTO HHIUKATOPA.

10: ITporecc pabdotsr ITJIK

11: Pa6ora cermenta npoctoro ITJIK 3aBepuieHa. ITocie Toro kak paboTa TEKyIEro CerMeHTa
npoctoro [1JIK 3aBepieHa, CHrHAI BEIXOAHOTO HHANKATOPA (OMMHOYHBINH HMITYJIbCHBIH CUTHAN, IIXPHHON
500 mc)

12: TIJIK 3aBepIumi POroH OHOTO LUK

13: 3ape3epBUpOBaH

14: VaBeprop roros k pabote ( RDY) Ecnu oT0T cHrHan aeificTByeT, OH IIOKa3bIBACT, YTO HAIPSDKCHIE
IIMHBI HOPMAJIbHOE H KJIEMMa 3alpelleHus paboThl He JeHCTBYeT, HHBEPTOP MOXET II0JIydaTh KOMaHIy
IIycKa.

15: C6oii naBepropa. Eciu cO0it mMeeT MecTo B MOMEHT, KOTla ”HBEPTOp paboTaer, HHBEPTOP BhIAAET
CHTHAJl HHAUKATOpA.

16: OrpaHnueHne BEpXH./HIDKH. Ipelerna CKaduKoBOW 4acToTsl Ilocie BbIOOpa (YHKIHM CKa4KOBOM
JaCTOTHI, €CIIM JHAaNa30H (GIyKTyallld YacTOTH OCHOBAHHBIM Ha IEHTPATbHOH YacTOTe CKAYKOBOI 4acCTOTHI
MpeBbIIIACT BEPXHIOK NpenenbHyro dactory F0.10 wmm Hmke HikHeidl npemensHoit vacrtorsl FO0.11,

HWHBEPTOP BbIAACT CUT'HAJI BBIXOAHOT O HHAUKATOPA, KaK IT0OKa3aHO Ha Puc. 6-31.

HumHui
npegen

Puc. 6-31 orpaHmyeHue JuMana3oHa CKa4YKOBOil 4yacToTbl Puc. 6-32 BbIBOJA cUrHajda NpPUOBITHS

YacToThI
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17: Tlpuxox OKOHYATENBbHOI BEIMYHHBI BHyTpeHHero cuerdnka 18: [Ipuxoa KOHKPETHON BENHYMHBI
BHYTPEHHETO CYETINKA
17-18: noxanyiicTa,

obpatuTech K (QyHKUMOHanbHOMY onmcanuto F5.25~F5.26. 19: Ilpuxon

yctaHoBkM  paboyero Bpemenu. Korma cymmapHoe pabodee BpeMst  MHBEpTOpa (F2.52)
JIOCTHTAeT ycTaHOBIeHHOE pabouee Bpemsi(F2.51), curHai BBIXOMHOTO HHIMKATOPA.

20: IIpuxox ompeneseHHOro BpeMEHH BHYTpeHHero TaiiMepa OOpatuTech K (YHKIMOHAJIBHOMY
ommcanuio F5.27.

21: Bapbupyemas yactora OCL nnst 1-ro Hacoca

ucrounuk nuranus OC2 s 1-ro Hacoca

Bapeupyemas yactora OC3 st 2-ro Hacoca

OC4 ucTouyHHMK IUTAHMS I 2I0 Hacoca

22: 3ape3epBUPOBAH

23: 3ape3epBrpoBaH

24: 3apezepBrpoBaH

F5.14 | Jlnama3oH BbISBICHUS

gacrorsl pubbITHs (FAR)

nuanason: 0.00—50.00T" 5.00T'y

DTOT mapameTp SABJISETCS TOMOJHUTENbHBIM onpeneneHueM it Ne 1 B Tabiune 6-7. Kak nmokasaHo Ha
Puc. 6-32, xorna BeIXOIHAs 4acTOTAa MHBEPTOPA HAXOIMUTCS B NpeAeliax AMAIa30Ha BBISBICHHS BEPXHErO U

HWKHETO Ipeaeia yCTaHOBHBHHOP’I YacCTOTHhI, BLIXOHHOfI PIMHyJII)CHI)IfI CUTHAJL.

F5.15 DONeKTpUIECKHH YPOBEHb nuanasoH: 0.00—sepxHsist 10.00Hz
(ypoBenb gactorsr) FDT1 MpeJieNbHas YaCTOTa
F5.16 OrcraBanue FDT1 nunanason: 0.00—50.00T" 1.00T"1g

F5.15~F5.16 — 3T0 1OMOJIHUTENBHOE ONpe/ieIeHN e
dynkuuu Ne2 B Tabnuue 6-7, KOTOpoe BBOTUTCS
crnexyromumM obpaszom: Korma BeixoaHast 4actoTa
MPEBBIIIAET YCTAHOBJICHHYIO YaCTOTY (JIEKTPUUECKHI
ypoBerb FDT1), Beigaercst BBIXOAHON HHAWKATOPHBIH
CHTHAJI TI0Ka BBIXOHAsI YACTOTA HE CHU3UTCS JI0 YACTOTHI
(amextprueckuit ypoens FDTI-FDTI orcraBanue)
KOTOpas HUXKe dJIeKTpruyeckoro ypoBas FDT1, kak
mokaszano Ha Puc. 6-33.

Puc.6-33 BbIsiBJIeHHE YPOBHS YaCTOTHI

F5.17 BrI60p aHamoroBoro BeIBOgA

(AO1)

nuanason: 0-9 0

0: BerxoxHast yacrora (0 — BepXHsist Ipe/ieibHas 4acToTa)
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1: ycranosienHas yactora (0 — BepXHsisi IpeeIbHAs 4aCTOTA)

2: Bexoxuo# Tok( 0—2 X HOMHHAIBHBIH TOK)

3: Bexoxuoe Hanpspkenne( 0—1.2 X HoMUHATBHOE HATPSDKEHHE HATPYKEHHOTO IBUTATENIS)

4: nanpspkenne b (0-800B)

5: IIN/J1 obecmeuenue (0.00-10.00B)

6: ITHJT ofpathas ceasb (0.00-10.00B) muanazon: 0.00-2.00 1.00

F5.19 Casur ananoroBoro BeiBoza (AO1) | amamazon: 0.00 — 1000B 0.00

Caysxut 115 ananorosoro Beioga AOL nu AO2, npu He0OXOAUMOCTH, MOJIB30BATENb MOXKET U3MEHSTh

0T06pa)KeHI/Ie JAuarasoHa I/ISMBpBHI/Iﬁ WA OIIHOKHA H3MEHEHUS HU3MEPEHUS MMYTEM PEryJIMPOBKU BBIXOAHOTO

YCHIICHUSL.

F5.20 BrI160p aHAIOrOBOTO BEIBOJA nuanason: 0-9 0
(A02)

AHAJIOTMYHO ONMCaHUI0 QyHKIMOHANIBLHOTO napameTpa F5.17.

F5.21 VYcuneHnue aHaaoroBoro BeIBOIA nuanasoHn: 0.10-2.00 1.00
(A02)

F5.22 Cusur ananoroBoro BeiBoza (A02) |mmamaszon: 0.00 — 1000B 0.00

AHaJIOrn4HO onKcanuio GpyHKIHOHaNsHOro napamerpa F5.18 u F5.19.

JlanHas QpyHKIUS OKa3bIBAaeT BIMSHKE B PEalbHOM BPEMEHH Ha aHAJIOTOBBII

BBIBO, KOra OH IOJJICKUAT U3MECHCHHUIO

F5.23 BBIOOp BBIXOAHOM (YHKINH KieMM |auana3on: 0-9 0

DO

AHAJIOTM4HO ONMCaHUI0 QyHKIMOHANIBLHOrO napameTpa F5.17.

F5.24 BBIXOJIHASI 4ACTOTA MaKC. uMityibca | auanason: 0.1 -20.0(maxc. 10.00

DO 20KTn)
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YacToTa Makc. BBIXOOHOI'0O UMITYJIbCa COOTBETCTBYET MaKCHUMAaJIbHOMN BCJIIMYUHE, BI)I6PIpaBMOI>’I C IOMOIIBIO
F523, HanmpuMmep 0: BBIXOJHAsA 4aCTOTa, 3aTEM MAaKC. BI)IXOI[Haﬂ HUMITYJIbCHAs 9aCTOTa BBIXOAHOT'O UMITYJIbCa

COOTBETCTBYET BBpXHBfI HpB,I[BHLHOf/’I qacToTeE.

F5.25 OOecrieueHne TPUXOA YCTaHOBJIEHHOTO | auama3oH: 0-9999 0

HOMEpa BHYTPEHHET'O CHETIYNKA

F5.26 OOecrieueHne  NpUXoAa  KOHKpeTHOro | auama3oH: 0-9999 0

HOMEpa BHYTPEHHEI'O CYETINKA

F5.25, F5.26 sBisitoTCS AOMOJHUTENBHBIM onpenenenueM Gynkuuit No. 17 , 18, mpencraBieHHBIX B
Tabmume 6-7. VcranaBmuBaeT obOecredeHHe HOMEpa OTCYETa, MOKAa3bIBACT, YTO KOr[a HEKOTOPOEe YHCIIO
uMIynbcoB BBepeno B Xi (kimeMMma (QyHKIHM BBOga CHrHama 3amycka cderdmka) , B OCi (BeIxomHast
KJIEMMa OTKPBITOTO KOJUIEKTOPA), BHIAAETCS. CHTHAT HHANKATOPA.

Kax mokazano Ha Puc. 6-34, OC1 BeimaeT cHrHAN WHAWKATOpA, KOTAa 8-0if MMMyisC BBeaeH B Xi.
3necs F5.25=8.

Obecriedenne KOHKPETHOTO HOMEpa CUYETYHKA MOKA3BIBAET, YTO KOTAA HEKOTOPOE YHCIIO MUMITYIIbCOB
BBenensl B Xi, OCI BbIIaeTCs CUTHAT HHANKATOPA 10 MOMEHTA ITOKa He TOCTUTHYT HOMEp CUeTa.

Kax mokazano Ha Puc. 6-34, OC2 BbIgaer cHrHAI WHAWKATOpPA, KOrAa 5-blif UMIyIbc BBereH B Xi.
IToka He mocturHyT HOMep cuera 8. 3neck F5.26=5. KoHkpeTHbIli HOMep cyera HE ACHCTBYeT, KOorja OH

Gosblie YCTaHOBJIECHHOI'O HOMEpa CYETa.

Puc.6-34 ycraHoBKa HOMepa cUeTYHKA H ofecneyeHre KOHKPETHOr0 HOMepa CYeTHYHKA

F5.27 YcTaHOBKA OIMPEIEICHHOr0 nuanasoH: 0.1-6000.0c 60.0

BPEMEHHU BHYTPEHHETO TaliMepa

DTOT mapameTp HCIONB3YeTCsl sl YCTAHOBKH BPEMEHH OTCYETa BHYTPEHHErO TaiiMepa MHBEPTOpA.
TaiiMep akTHBHUPYETCsI BHIBOJHOM BHEIIHEro 3amycka (BbIBoj 3amycka Beiompaercs F5.00~F5.07, taiimep

HAYMHACT OTCUET BPEMCHHU IIPU IMOJIYUYCHHWHW BHCIIHETO CHUI'HAJla 3aIllyCKa, KaK TOJIbKO OH MNPUCTYMACT K
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BPEMEHHU OTCYETa, OAWH JACHCTBYIOIMHA HMMITYJIbCHBIN curHan 0,5 ¢ Oyner BbIIaH C COOTBETCTBYHOILETO

BeiBoga OC.

6.7. pynna cneunanbHbIX (pyHKLMOHaNbHbIX MapameTpoB nonepeyHomn
paboTbl: F6

F6.00 BBIOOp ()YHKIMH HOIIEPETHOH nuamna3zol: 0, 1 0

paboThI

0: ¢byHKIMS TONepeyHOoi paboThl HE e CTBYET

1: pyHKUMS NONEPEYHO PabOTHI e CTBYET

F6.01 |pexum momepeuHOit paboTHI nuamna3oH: 1-wiit 6ut 0,0
ceeronuoma: 0,1

2-ou our ceeronuona: 0,1

0: pekMM aBTOMAaTHYECKOI0 CKauKooOpa3HOro m3MeHeHHs. [locie mycka paboTa NMpOU3BOAUTCS Ha
IIpEeABApHTENFHO YCTAHOBIGHHOH dYacTOTe MONEpedHOil paboThl, 3aTeM IIPOUCXOJHT aBTOMATHUECKHH
nepexoz K MoHepevHoMy (yHKINOHHPOBAHUIO.

1: py4Hoil pexuM paOOTBI ¢ HPOrpaMMHpPyeMBIX KiemMM. IIpu ycranoBke MHOTO(YHKIHOHAIBHOU
xiemmbl Xi( Xi=XI~X8) B ¢ynkumio 32 u Korja oHa AEHCTBYET, IPOMCXOAUT IIEPEXOA B COCTOSIHHE
MOTIepeYHOl paboTHl, BBIXOJ U3 COCTOSHHS IIONEPEUHON pabOoTH He JeHCTBYET U pabodast 4acTOTa PaBHACTCS
MIPeIBApUTEIBHO YCTAHOBICHHOM 4aCTOTE TONEPeyHOi paboThl.

2-0ii OUT CBETOIMOMA:

0: u3mensronasics ammtyaa. Ammutyaa AW BapbupyeTcs M0 OTHOLIEHHUIO K LIEHTPaJIbHON 4acToTe,
CKOPOCTbh U3MEHEHHS NpeCcTaBieHa B onpeenenuu F.6.02.

1: pukcupoBanHas ammmtyna. Ammmtyna AW onpenesneHa BepxHel npeaenbHoi yactoToi u F6.02

Curaan ycTaHOBKM BBOZAA IEGHTPAIbHOH YAacTOTHI IOIEPEYHOH pPaboThI
i:‘ ycTaHaBIUBaeTCs ¢ momomsbio ¢ynkmun F0.00

BHmaHe

|F6.02 |aMnJmTy11a morepedHoii paborer | muamason: 0.0-50.0(%) 0.0(%)

HU3MEHSIOIIAsCS aMILIATYIa:
AW= nenrtpansHas yacrora XF6.02

AW=gepxHsis npenensHas yacrora X F6.02
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YacToTa momepedHOil paboTHl OrpaHHYEHA BEPXHHUM MpPENeloM, HIDKHEH
MpeJeNbHOM  YacCTOTOM; IpU  HENpaBUIBHOM  yCTAHOBKE  IPOUCXOAUT
HEHOpMAaJbHas IIoNepedHas paboTa

|F6.03 |BHe3anHa;1 9acTOTa CKauKa nmuarason: 0.0-50.0 0.0(%)

Kax noxazano Ha Puc. 6-35. Eciu oToT nmapamerp ycranosieH B 0, ckaukoBasi 4aCTOTa OTCYTCTBYeET.

F6.04 LUKJI TONEPEYHOH PabOThI nuamason: 0.1-999.9C 10.0C

Bce BpEMs LIMKJIA, BKJIIOYAs IPOLECC TOAbEMA 1 OITYCKaHU HOHBpe‘{HOﬁ pa60TI)I.

F6.05 Bpems Bocxoxaennst | anamaszon: 0.0—98.0(%)(umk 50.0(%)
TPEYroJIbHO} BOJIHBI | monepedHoil paboTsi)

OmpeneneHre pabovero BpeMeHH CErMeHTa MOAHSTHS mornepedHoit pabotsr =F6.04 X F6.05 (c), pabouee
BpeMst cermenTa cHimkerns = F6.04X (1-F6.05) (c) [loxanyiicra, o6paTtiTech K OMUCAHUIO,
npencTaBieHHoMy Ha Puc. 6-35

F6.06 IIpenBapUTENBbHO YCTAaHOBICHHAS nunanasos: 0.00-400.00T 0.00T'g
YaCTOTA MOMEPEYHONH PadOTHI
F6.07 Bpems 3amepxku mpenBaputensHo  |auamasoH: 0.0-6000C 0.0c
YCTaHOBIICHHOW YaCTOTHI
MOMEPEYHON PaboThI

F6.06 ncrione3yercs ai1s onpenencHus pabodeil 4acTOThl HHBEPTOPA IIEPE IIEPEXOJOM B PEXKUM
HONEePEYHO paboThL.

Korzma BeIOpaH peXHM aBTOMaTHYecKOro mycka, F6.07  mcmons3yercst uisi yCTAaHOBKHM BPEMEHH
OXKHJIaHUs pabOThl HA MPEABAPUTENIBHO YCTAHOBJICHHON YaCTOTE MONEPEYHON pabOoThHI Mepes MepexosoM K
nonepeyHoii pabore; Korna BEIOpaH pexuM py4dHOro mycka, ycraHoBka F6.07 ne nmeiictyer. IToxanyiicta,

o0paTUTeCh K ONMCAHUIO, ITPEACTaBIeHHOMY Ha Puc. 6-35.
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Puc. 6-35 nonepeunas pagora

6.8. ®DyHKUMOHANbHaA rpynna napameTpoB obecneyeHus YacToTbl: F7

F7.00 Ob6ecneuenne MuauMansHoro | auamnason: 0.00-F7.02 00B
VCI

F7.01 CoOTBETCTBYIOIIAS YaCTOTA nuana3oH: 0.00—sepxHsis 0.00T'g
s ooecrieuenus mud. VCI IpeJieNIbHAs YaCTOTa

F7.02 O6ecneuenne makc. VCI nuanason: 0.00-1000B 99B

F7.03 CoOTBETCTBYIOIIAS YaCTOTA nuana3oH: 0.00—sepxHsis 50.00T 1
i ooecieuenus makce. VCI IpeJieNIbHas YaCTOTa

F7.04 O6ecneuenne mud. CCI nuanason: 0.00-F7.06 0.00 B

F7.05 CoOTBETCTBYIOIIAS YaCTOTA nuana3oH: 0.00—sepxHsis 0.00T'g
s ooecieuenus mud. CCl IpeJieNIbHas YaCTOTa

F7.06 obecrneuenue makc. CCl nuanason: 0.00-10.00B 99B

F7.07 CoOTBETCTBYIOIIAS YaCTOTA nuana3oH: 0.00—sepxHsis 50.00T 1t
s ooecrieuenus makc. CCl IpeJeNbHAas YaCTOTa

F7.08 O6ecneuenne muH. YCI nuanason: 0.00-F7.10 0.00 B

F7.09 CoOTBETCTBYIOIIAS YaCTOTA nuana3oH: 0.00—sepxHsis 0.00T'g
Juist obecrieuenns MuH. Y Cl npexnespHas yacrora (REV)

F7.10 obecreuenune makc. YCI nuamnason: 0.00-10.00B/5B 99B

F7.11 CoOTBETCTBYIOIIAS YaCTOTA nuana3oH: 0.00—sepxHsis 50.00T 1
Juist obecrieuennst Makc. YCI npexnenbsHas yacrora (FWD)

F7.12 ycTaHOBKa auana3oHa MeptBoii 3086 YCI nuamazon: 0.00B-2.00B |0.10B

WuBepTop MOXeT MpHHATH pemieHne o pabore FWD (Bmepem) mmm pab6ore REV (Haszam) B
cootBetctBrH ¢ BBogoM YCI, xorma YCI BeiOpan st obecriedenns yactoroit (T.e. F0.00=6). Yacrora YCI
,orpenenenHas B F2.09 MoxeT ObITh NMONOXUTENIbHOM W oTpuuaTtensHod koraa YCIl He BeiOpan mis

obecredyeHust 4acTOTOM.
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Kaxk nokazano Ha puc. : 0- MEPTBas 30HA — 9aCTOTa OTPULATEIIbHAA

5B-meptBas 30Ha—5B+MepBas 30Ha Y Cl ycranoBiieHHast yactota = 0
5B+ meprBas 30Ha— 10B wacrora monoxxutensHas

F7.13 BBOJI MAKCUMAaJIBHOT O nuamason: 0.01 -20.0K 10.0K
umiyiabsca PULSE
(UMITVJIBC)

F7.14 obecreueHne nuanasoH: 0.0-F7.16 0.0K
MHHHMAJIGHOTO UMITYJIbCa
PULSE (MMITYJIBC)

F7.15 CoOTBETCTBYIOIIAS YaCTOTA nuana3oH: 0.00—sepxHsis 0.00Hz
quist obecrieuenns Mud. PULSE | mpenensHas yacrora
(Mmmynbca)

F7.16 obecrneuenue makc. PULSE nuamnasol: F7.14(obecmeueHue 10.0K
(UMITVJIBCA) muH. PULSE (MMITYJIBCA))—

F7.13(BBOA Maxc. nMITyIbCa)

F7.17 CootBercTByrommas yactora 1y | auana3on: 0.00—sepxHsis 50.00Hz
obecneuenus makc. PULSE MpeeNbHas 4acToTa
(UMITVJIBCA)

F2.00 ycranaBnuBaeT BpeMEHHYIO KOHCTAHTY (pMIIbTPOBAHHUS aHAJIOTOBOTO KaHaja, Iuis (GUIbTPOBAHHS
BXOJHOTO CHTHAJA, YeM IMPOTSDKCHHEC BpeMs (GMIBTPAL[MM, TEM BbILIE IIOMEXOYCTOMYMBOCTb, OIHAKO
CKOPOCTh cpabaThIBaHMSI yMEHBILIACTCS, 4eM KOopode BpeMsi (QHIbTpOBaHHsS, TeM ObicTpee cpabaTblBaHHs

HWHBEPTOpPA, OAHAKO HOMeXOyCTOfI‘IHBOCTL ocyiabeBaer.

frmane

YeTawoBneHHan YacToTa

(1) nonoxurenpHas XapaKTEPUCTHKA

AMUH: MHH. obecriedcHne
AmMakc: Makc. obecrieueHmne

fuanc

YCTaHOBNEHHEA YacToTa

RN

(2) oTpunaTenbHas XapaKTEPUCTHKA
fMuH: cooTBETCTBYIOMIASI YACTOTA AJISI MHH. 00CCIICICHHS
fmakc: cooTBeTcTBYHOIIAs YacToTa Juist Makc. ObecredeHns

Huxe IIpeacTaBI€HA KpUBasi OTHOIICHUSA CCl u yCTaHOBHeHHOﬁ YaCTOThI

YETaHOBNEHHAR YacToTa

==

fmaxc

(1) nonoxurenpHas XapaKTEPUCTHKA

fmakc
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AMUH: MHH. obecrieyeHne fvmun: COOTBETCTBYHOIIIAsA YaCTOTAa IJIs1 MUH. obecredeHus
AmMakc: Makc. obecrieueHne fmaxkc: COOTBETCTBYIOIIAA YaCcTOTa AJIsT MaKC. obecriedeHust
Huxe IIpeacTaBI€HAa KpUBasi OTHOIICHUSA YCIl u yCTaHOBHeHHOf/,I 9acCTOTHI .

5B

A: obecrieuenue YCI
AMHH.. MHH. o0ecriedeHIe fmun.: CooTBeTCTBYIOIIAs 4aCTOTA ISl MUH. 0OECIIedeHHs
Amakc.: makc. obecrieuenue fmaxc.: CooTBeTCTBYIOIIAs 4aCTOTA IS MAKC. 00ECIeUeHHS
Hmxe npencrasiena kpusast otHowmeHuss PULSE (MMITYJIbCA) u ycTaHOBIEHHO# 9aCTOTHL:

YctanoBneHHas YeravosneHHas
Yacrora Yacrtora

fmakc fmakc

P: o6ecnieuerne PULSE (UMITYJIBCA)
PmuH. MuH. obecredenue fmun.: CooTBEeTCTBYIOLIAs YACTOTA U1l MUH. 00€eCIedeHus
P makc. makc. obecrieuenne fmakc.: CoorBercTByioas yacrora ais makc. Obecredenus

6.9. pynna dyHKUMOHaNbHbLIX NapaMeTPOB yNpaBrieHUs aBUraTtenemM u sektopom: F8

F8.00 YcTaHOBKa pexumMa nuanasoH: 0, 1 0
yIIpaBICHHS

0: Ympasnenue V/F (Hampsok./HactoT.)
Ioxkanyiicta, BeiOepute pexkum ympasienus V/F (Hampsokx./YactoToit) , ecim BaM TpeOyeTcs OMUH
HHBEPTOP JJIs1 IPUBEICHNUS B AeiicTBue Oolee OJHOrO ABUraTels.

1: BeKTOpHOE yIIpaBlIcHHE
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Pexum pa6OTI)I 6BCCCHCOPHOI‘O BEKTOPHOI'O YIIPABJICHUS TJIABHBIM 06p3.30M TIPUMEHACTCA I

YIIpaBJIEHUS CKOPOCTHIO, YIIPABJICHUS BpalaroluM MOMEHTOM U T.[. , KOTOPbIE Tpe6y10T BBICOKOW TOYHOCTH

YIpaBJICHHSL.

F8.01 HomuHanbHOE HAIPSIK. nuanasoH: 1-480B 3aBUCHUT OT THIIA
JlBurarens yCTpoiicTBa

F8.02 Homunanessli TOK asurarens | auamasod. 0.1-999.9A 3aBUCHUT OT THIIA
yCTpoiicTBa

F8.03 HomunaneHas yacrora nuanason: 1.00-400.0I' 3aBUCHUT OT THIIA
JIBUTATEIIS ycTpoicTBa

F8.04 HomuHanbHas CKOPOCTH nuamnaszod: 1—999906/mMun  |3aBucut ot THIIA
JIBUTATEIIS ycTpoicTBa

F8.05 KonnuecTBo moaocoB nuamnasoH: 2-14 3aBUCHUT OT THIIA
JIBUTATEIIS ycTpoicTBa

F8.06 HoMuHanbpHas MOIHOCTH nuanason: 0.1-999.9KBt 3aBUCHUT OT THIIA
JIBUTATEIIS ycTpoicTBa

IMoxamyiicTa, ycTaHaBIMBaliTe BBIIICYyKa3aHHBIE HapaMeTPHI

JAAHHBIMH ABUTATEISA, IPUBOJUMOIO B ,I[eflCTBPIB HWHBEPTOPOM IJIsA obecrieueHust 6e30macHon OKCILITyaTalluu.

B COOTBCTCTBHM C HOMHHAJIBHBIMH

F8.07 Compotusienune craropa |auamnazon: 0.000-9.9990m 3aBHCHT OT THIIA
JIBUTATENS ycTpoiicTa

F8.08 Compotusienue poropa |auamazon: 0.000-9.9990m 3aBHCHT OT THIIA
JIBUTATENS ycTpoiicTa

F8.09 WHIyKIMOHHAs yTedKa nuanason: 0.0-999.9mI" 3aBUCHUT OT THIIA
CTaTOpa JBUTATEIS ycTpoiicTBa

F8.10 WHIyKIMOHHAS yTedKa nuanason: 0.0-999.9mI" 3aBUCHUT OT THIIA
pOTOpa JBHTATEIS ycTpoiicTBa

F8.1l Kosbdunuent B3aumHuoi |anamazon: 0.0-999.9mI" 3aBUCHUT OT THIIA
WHYKIUH JBUTATEIS ycTpoiicTa

WuBeprop Oyner ycranasinupath F8.07-F8.10 B kauecTBe nmapamerpa o yMOJIYaHUIO CTaHIAPTHOTO

JABUTATEIIA ITOCJIC KaXXI0Tr' 0 H3MCHCHUA HOMUHAJIBHBIX JAHHBIX IBUTATCIIA.

F8.12

Ipenen Bpamiaromero
MOMEHTA

| mramazon: 50.0-200.0%

150.0%

DTOT mapaMeTp HCMONB3YyeTCst Ui OTrPAaHHYEHHS TOKA BPAIIAIOINETO0 MOMEHTA, BBIAABACMOIr0
perynaTopoM ckopoctd. BenmumHa mnpenenbHoro Bpamatoniero Mmomenrta 50.0-200.0% sTo mporeHTHOE
COOTHOIICHNE HOMHHAJIBHOT'O TOKA HHBEPTOPA,;

npezen Bpamnaromiero Momenta = 100%; T.e. yCTAaHOBIJICHHBIH NMpEREN TOKA BPAIIAONMIETO MOMEHTA
SIBISIETCSI HOMHHAJIBHBIM TOKOM HHBEPTOPA.
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F8.13 IIponopunoHaIbHOE YCUIICHHE LEMH nuanason: 0.000-6.000 0.700
CKOPOCTH
F8.14 WHTerpanpHas BpeMeHHasi KOHCTaHTa nuana3ol: 0.000-9.999 0.360
LIeH CKOPOCTH
C nomomipto F8.13, F8.14 BBl MOXKETE YCTAaHOBHUTH MIPOMOPLUOHAIBHOE YCHIICHHE U HHTET PAIbHOE

BpeMsI PeryJsITopa CKOPOCTH , YTOOBI H3MEHHTh XapaKTEPUCTUKY CpabaTHIBAHHS CKOPOCTH BEKTOPHOTO

yIIpaBICHHS.
F8.15 KoabduiueHT ycToiuynBOCTH ABUTATEIS nuanason: 0—4 3
F8.16 Oto0pakeHue BpeMeHH (UIbTPALuI nuamna3ol: 0-999 6

BMECTO YaCTOTHI

F8.17 Koppekuusi ckopocTu JBUraTesst
Ilpn BO3HMKHOBEHHH BBIOPOCA WIIM NP HECTAOHIBHOIN paboTe JBHUraTess, BbI MOXKETE
YMEHBLINTH

BBIOpOC myTeM yBennuenus F8.15.

6.10. MapameTp chbyHKUUM 3awmTbl: F9

F9.00 3ape3epBHpOBaH

KOJIMYECTBO CAMOCTOSTEIIHHBIX nuana3on: 0—10 0
BOCCTaHOBJIEHUH mociie cOost

F9.02 HMHTEPBaJl MEXY CAMOCTOSATEIILHBIMHI nuamason: 0.5-20.0C 5.0C
BOCCTAaHOBJICHUSIMH T1OCJIE COOs

B mporecce paboThl HEUCIIPaBHOCTH MOKET BO3HUKHYTh HEOXKUIAHHO, B CBSI3U ¢ QIyKTyanueit
HArpy3KH, IPH 3TOM HHBEPTOP OTKIIOUUT BBIBOJ, 371€Ch MOXKET IPUMEHATHCS (DYHKITHS
CaMOBOCCTAHOBIICHUS, YTOOBI JaTh YCTPOHCTBY BO3ZMOKHOCTB IIPOJOIDKATh paboTy. Bo Bpems
CaMOBOCCTAaHOBIICHUSI HHBEPTOP HONPoOYeT BO30OHOBUTH paboTy B pesKHMe Iepe3alycka ¢ IIpoBepKoil
CKOPOCTH, OJJHAKO BEIBOJ IIPEKpaInaeTcs i cpabaThIBaeT 3alIiTa OT HEHCIIPAaBHOCTH B CIIydae €CIIH HHBEPTOP
HE MOXET BO30OHOBHTH PabOTY B YCTAHOBJICHHOE KOJIMIECTBO MONBITOK. DYHKITHS CAaMOBOCCTAHOBICHHUS

6y,I[BT 3a6HOKI/Ip0BaHa, €CJIM KOJIMYECTBO pa3 CaMOBOCCTAaHOBJICHUH YCTaHOBJICHO B 0.

(1) B kadectBe ycnoBuii paGOTHl (YHKIHH CaMOBOCCTAHOBJICHHS IIOCIE
c00sI JOJDKHBI YYUTHIBAThCSI Pa3peIlieHHEe YCTPOIHCTBA U OTCYTCTBUE B HHBEPTOPE
OCHOBHBIX BHUI0B COOEB.
BuMMaHvE (2) Oynkumst caMoBOCCTAaHOBIICHUS He d((EKTHBHA TS 3aIUTHL OT COOEB,
BBI3BAaHHBIX NEPETrPY3KOH U IEPErPeBOM

F9.03 BBI0Op pexuMa 3aLUThI IBUTATENS OT nuanasoH: 0, 1 1
TIEPErpy3Ku
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DTOT mapaMeTp ompeneseT PeKUM 3alUThl IPH BOSHUKHOBEHUH B HHBEPTOPE MEPErpy3KH U IIeperpesa.

0: JIeHiCTBHE OTCYTCTBYeT. 3alMTa [BHraTelas OT MEPErpy3Ku OTCYTCIBYeT (IpUMEHSHTE ¢
OCTOPO’KHOCTBIO), [IPH 9TOM HHBEPTOP HE MMEET 3aIUTHI OT HEPErPy30K HArPYKCHHOTO IBUTATEIs;

1: wuHBeprop ONOKHpyeT BBEIBOJ He3aMENIUTENbHO IIHBEPTOp OTKIIOYAaeT BBIBOJ U JBHTaTelb

OCTaHaBJIMBACTCS 110 HHEPHUU ITPU BO3HUKHOBEHHUU NEPETPY3KHU, NIEPETPEBA.

F9.04 KO3 ()UIIMEHT 3aIIUThI ABUTATEIS OT nuanasoH: 20.0- 100.0(%)
TIEPErpy3Ku 120.0(%)

DTOT mapaMeTp yCTaHAaBINBACT TYBCTBUTEIBHOCT HHBEPTOPA, 00ECIIEUNBAIONIETO 3aIMUTy JBUTATENIS
C TIOMONIBIO TepMoperne, IyTeM YCTAHOBKH OJTOH BEIMYMHBI HMEETCS BO3MOKHOCTb 00ECIeuHBaTh
IIPaBIIIBHYIO TEIJIOBYIO 3aIUTY ABUraTells, KOTAa BEINYNHA BHIXOJHOTO TOKA HATPY)KEHHOTIO JABUraTels He
COOTBETCTBYET HOMHHAIBHOMY TOKY HHBEPTOpa, KaK IoKa3aHo Ha Puc. 6-36

Bemuunna 5TOro mapamerpa MoXeT ObITh OIpeeNIeHa [0 cIexytoeil hopmye:

[F9.04]= Homunanvnoul mox osueamerns X100
Hom. 6b1x00H. MoK uneepmopa

MuBepTop moTepsieT HYHKIHIO 3aIIUTHI C IOMOIIBIO TEIIOBOTO Pelle, IpU
MOAKIIOYEHUH K MHBEPTOPY HECKOJIBKUX JABUraTesel napamiensua. [loxanyiicra,
YCTaHOBUTE PeJie TEMJIOBOM 3allUThl HA CTOPOHE BXOJa KaK0r0 ABUraTeNs IS
obecredeHns uX (b (HEKTHBHON 3aIUTHI

Puc. 6-36 3amuTa ¢ 21eKTPOHHBIM TepMopesie Puc. 6-37 curuaja TpeBoru o neperpyske

F9.05 |ypoBeHb MPOBEPKH CHUTHANA O nmuamnazon: 20—200(%) |130(%)
neperpyske

F9.06 BpEMsI 3a/1€PXKKH CUTHAJIA TPEBOTH O muanason: 0.0—20.0C  |5.0C
neperpyske

Eciii BBIXOJHOI TOK HEIIPEPHIBHO MPEBBIMIACT HICKTPUUCCKUH yPOBEHb, YCTAHOBIICHHBII apaMeTpOM
F9.05, OTKpBITHIl KOJUIEKTOp BBIAAaeT AeiicTByrommii curuan (obpaturecs k Puc. 6-37 u mpomcxomut

corilacoBaHHoe onucanue napamerpa F5.10 nocie BpeMeHH OTCPOYKH, YCTAHOBIIEHHO# ¢ momotbio F9.06.
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F9.07 Br160p 0cTaHOBa N3-32 YPE3MEPHOTO nuamna3sol: 0,1 1
HAaIPsDKCHIUS

F9.08 OcTaHOB U3-32 TOYKH YPE3MEPHOTO nmuamnazon: 120-150(%) |130(%)
HAaIPsDKCHIUS

0: 3anpeuieH

1: 3anpereH

JleficTBUTENBHBIN AUANAa30H 3aMEIJICHUsT CKOPOCTH
MOKET OBITh MEHBIIMM Y€M BBIXOJIHAs YacToTa B CBS3H C
BIIMSIHHEM HHEPLHH HATPY3KH, KOT/Ia HHBEPTOp HAXOAUTCS B
mpoIecce  3aME[UICHHWs, [P OTOM JBUTATellb BEPHET
HHBEPTOPY OJEKTPUYECKYIO DHEPrHI0 , 9YTO IPHBEAET K
VBEIMUYCHHUIO HAMPSDKCHHS Ha MIMHE TIOCT. TOKA MHBEPTOpA,
3aIuTa oT YPE3MEPHOro HATPSDK CHUS Oymer

OCYILIECTBJIATHLCA, €CIIM HE TIPEANPUHATD OTUX IIaros.

OcraHos.
TOuKa
YpeaMepHoro
HanpsweHns

Bpema

BbIXOOHasA
JacToTta

~ Bpems

Puc. 6-38 pyHknus octaHoBa

U3-32 YPe3MEPHOI0 HANPSKEH s

q)yHKI_II/ISI 3alMMTBI OT OCTAHOBA IIPU YPE3MEPHOM HANPSHKECHUU IOKA3bIBA€T, YTO BbIXOAHASA 4acTOTa

HWHBEPTOpa IMPEKpamaeT CHUXATbCA, €CJIU B IIPOLEcCe pa6OTI)I BBISIBJICHO HANPSHKEHUE HIMHBI, KOTOPOE

TIPEBBIMIACT HANPSOKEHUE TOYKH OCTAaHOBA, OIPEACIAEMOC

F9.08 (mo OTHOIIEHHWIO K CTaHIAPTHOMY

HaMPsKECHUIO I_HI/IHI)I) U HHBEPTOP IIPOAOIDKACT obecrieynBaTh pa60Ty C 3aMCIJICHHUEM, Korjga CHOBa

BBIABJICHO HAINPSIKEHUE IMWHBI, KOTOPOC€ HHIKE TOYKH YPE3MEPHOr0 HAMNPSHKECHUA H3-3a OCTaHOBA. Kak

mokaszano Ha Puc. 6-38.

OIrpaHHUYCHUS TOKA

F9.09 |ypoBeHB aBTOMATHYECKOTO nuarnaszod: 110-200(%) 150(%)

F9.10 JIMana3oH yMeHbIIeHUs yacToThl |auamason: 0.00-99
BO BPEMsI OTPaHHICHHSI TOKA

99TI'n/C 0.00r'u/C

Fo.ll BBIOOpP aBTOMAaTH4ECKOTO nuanasoH: 0, 1
OrpaHUIEHHUSI TOKA

0

C TTOMOIIBIO (1)yHKI_II/II/I OIrpaHHYC€HUS TOKA HHBEPTOP MOKET OTPaHUYINBATh TOK HAarpys3Kku, HE

TIpEBbINIAsA YPOBEHb aBTOMATHYCCKOTO OTPAHUYCHUS TOKA, YCTAaHABJIMBAEMOTO C ITIOMOMIBIO F9.09 uto6561

n36eraTh OTKIIOUCHUS U3-32 HEUCIIPABHOCTH, BBI3BAaHHON 6POCKOM TOKa. J1a (I)yHKIII/ISI 0COOEHHO IIpuroaHa

AT CIIy9a€B CO CIIMIIIKOM [SLehii8iite)7s PIHBpIIPIeﬁ HJIM IIPU PE3KUX U3MEHCHUAX HArpy3KH.

Asromarndeckoe orpanndenue Toka (F9.09) onpenernsier Benu4anHy mopora Toka Hpyu aBTOMaTHIECKOM

OrpaHUYC€HUH TOKA, 3Ta BEJIMINHA UMECT MPOLUECHTHOEC COOTHOMECHNE C HOMHHAJIbHBIM TOKOM HHBEPTOPA.
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JlnamnaszoH yMEHBIICHHS 9aCTOTHI BO BpeMst orpanndeHus Toka (F9.10)onpenenser anamnaszon
PEryJIMpOBKH BBIXOAHOM YaCTOTHI BO BPEMS aBTOMAaTHYECKOrO OrPaHUYCHHMS TOKA.

Eciin inana3oH yMEHBIICHHS YaCTOTHI BO BPEMsl aBTOMaTHYECKOro orpaHndeHus toka F9.10 crumkom
MaJl, ’THBEPTOPY TPY/AHO BBIATH U3 COCTOSHUS OIPaHUYCHHUS TOKA, KOTOPOE MOXKET B PE3YJIbTATE BBI3BATH
HEHCIPaBHOCTH, CBSI3aHHYIO C IEPErpy3KOii; eciu Auana3oH ymeHpuieHus F9.10 cianikom Bemk, HHBEPTOp
MOXET [UINTEIBHOE BPEMSI HAXOAUTHCS B COCTOSHUM I'CHEPHPOBAHMS, YTO BBI30BET CPabATHIBAHNE 3AIUTHI
OT Ieperpy3KH.

@DyHKIUS aBTOMaTHIECKOTO OIPAaHUYCHNUSI TOKA JACHCTBYET B COCTOSIHHN YCKOPEHMSI, 3aMEICHNS, U e¢
JIefiCTBHE B COCTOSIHUH PabOThl Ha OCTOSHHONW CKOPOCTH OIPEACISIETCSE BEIOOPOM aBTOMAaTHIECKOTO
orpaaunaenust Toka (F9.11).

F9.11=0 noka3bIBaeT, 4TO aBTOMaTH4ECKOE OTPaHUYEHHE TOKA HE ICHCTBYET Ipu paboTre Ha
MOCTOSIHHON CKOPOCTH;

F9.11=1 noka3bIBaeT, 4TO aBTOMaTH4ECKOE OrPaHUYCHHE TOKA JICHCTBYET PpH paboTe Ha MOCTOSHHOM
CKOPOCTH;

BbIXO/Has 9acTOTAa MOXET BapbHPOBATHCS BO BPEMs aBTOMATHYECKOIO OIPAaHHYCHUS TOKA , TAaKUM
o0pa3oM, (yHKIHS aBTOMaTHYECKOrO OTPaHHYCHMS HE MPHUTOAHA Ui CIIy4aeB, TPEOYHIOIMX CTaOHIBHON

BI)IXOI[HOP’I JacTOThI BO BpEMS pa60TI)I Ha MOCTOSTHHOW CKOpPOCTH.

6.11. ®DyHKUMOHANbHbLIN NapameTp 3anucu HeucnpaBHocTu: Fd
Fd.00 3aIMCh OHOM IMPEABIAYIEeH HEUCTPABHOCTH nuanason: 0-23 |0
Fd.01 3aIKCh JBYX NPEABITYLIINX HEUCTIPABHOCTEH nuanaszon: 0-23 |0
Fd.02 3aIiCh TPEX MPEIbIAYIMX HEUCIIPABHOCTEN nuanason: 0-23 |0

Fd.03 3aIiCh YETHIPEX MPEAbIAYIIMX HeucpaBHocTel |auanazon: 0-23 |0

Fd.04 3aIKCh MSTH NPEABIIYIINX HEHUCIIPAaBHOCTEH nuanaszon: 0-23 |0

Fd.05 3aIKCh MECTH MPEABITYIINX HeucnpaBHocTeil | auanazon: 0-23 |0

0: HEHCIIPaBHOCTH OTCYTCTBYET
1-23: neucnpasuocts E0.01-E0.23, muis monydenns nHbOpManul 0 KOHKPETHOM TUIIE HEUCTIPABHOCTH,
MoXanyicTa, o0paTUTeCh K riase 7.

Fd.06 YcTaHOBIICHHAs 9aCTOTA MTPYU MPEABITYIIEi nuana3zoH: O—s.epxuuit |0
HEHCIIPABHOCTH mpees

Fd.07 BeIxoHast 4acToTa Mpy MpeablIyei nuana3zoH: O—s.epxuuit |0
HEHCIIPABHOCTH mpees

Fd.08 BBIXOIHO# TOK IIPH HPeIbIAyIIeiH nuamnaszon: 0-999.9A 0
HEHCIIPABHOCTH

Fd.09 BeIX01HOE HANPsDKEHUE IPH TPEABITYIIEeH nuanason: 0-999B 0
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HEHCIIPaBHOCTH

Fd.10 HamnpspkeHue MUHBI TOCT. TOKa IPU nuana3os: 0-800B 0
IpebLIyIIeii HeHCIPaBHOCTH

Fd.ll CKOpOCTb HArpy)>KEHHOTO JIBHIATENI IPH nurarnaszod: 0-9999 0
[pebLIyIIeii HeHCIPaBHOCTH

Fd.12 TeMn. MOTYJIst IIPH I PEebIAYIIeH nuanason: 0-100 0
HEHCIIPaBHOCTH

Fd.13 CocrosiHuE BBOJA IIPU MPEABIIYIIEH 0
HEHCIIPaBHOCTH

Fd.14 CymmapHOe BpeMst paboThI U npensiaymelt | quamaszon: 0~655354 0
HEHCITPaBHOCTH

6.12. ®yHKUMOHanNbLHbLIW NapaMmeTp Koga U npousBoauTens: FF

[FF.00  [maposs noms3osarens [nmanaszon:  0000-9999  [11 |
@DyHKIMA ~ YCTAHOBKM ~ HApojsl  MHOJNb30BaTeNs  CHYXKHT  JUIA  3alpelleHHs  J0CTyna

HECaHKIMOHHPOBAHHOTO [IEPCOHANA K BBIICHEHHIO U H3MEHEHNIO (QYHKI[HOHAIBHBIX IapaMeTPOB.
VYcranoBute 31oT QyHKIMOHAIBHBIA ko1 B 0000, Koraa ¢yHKIMs napois oJIb30BaTeNs He TpedyeTcs.
CHavana BBexute nudpsl B 4 6HTa B KauecTBe Iapoisi MONb30BATeIl U MOATBEPIUTE MX HaXKaTHEM

wiasuim BBOJ/JJAHHBIE, napo:ns He3aMeIUTEIHO BCTYIUT B CHITY.

Vi3MeHeHue maposs:
IepeiinuTe B pexxuM mpoBepku mapois HaxatueM kinasunm OTMEHA/MEHIO, mocne BBona 4 6utoB

W3HAYAIBHOTO MAapOJIsl MOSBISIETCS TOCTYN K €ro pemaktupoBanuio, Beioepute FF.00(3zecs FF.00=0000),

BBEIHTE HOBBIA maposis U Haxmure knasuiny BBOI/JJAHHBIE ais moaTBepXIaeHus, MOCe 3TOr0 Mapoib

HE3aMEIINTECIIBHO BCTYIIUT B CHUITY.

IToxanyiicTa, XpaHUTE NapoJb, KOTOPHIA Bbl yCTAHOBHIIM, B HAJEKHOM MECTE, B

CIIydae eclii Mapoiib yTpadeH, 00paTUTEeCh K IPOU3BOIUTEIIO

[FF.01  [naposs npoussonurens [nuanazon:  0000-9999 [0000 |

YcraHnoBka q)yHKI_II/II/I, npe;[Ha3HaquH0fI A1 IPOU3BOAUTEIA, Tpe6yeTcsI TIOJIB30BATECIIIO 11 BHCCCHHUSA B HEC

HM3MCHCHHM.
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7. Mounck n yCcTpaHeHue HeMcnpaBHOCTeﬁ
7.1. HeuncnpaBHOCTbL 1 Mepbl NO ee NpeaoTBpaLLeHUo

Bo3MOXHbBIE THIBI HEUCIPABHOCTEH ESQ1000 mnpeacraBiaenst B Tabmuue 7-1 u KOJIBI

HEHCIIpaBHOCTEH  OxBaThiBalOT mpoMexxyrok or EO001 mo E023. HekoTopble KOIbI HEHCIPaBHOCTH
3ape3epBUPOBAHBI sl PYHKIMH aBTOMATHYECKOM JUArHOCTHKH, KOTOpast OyAeT HEIPEPHIBHO ITPOBOAUTHCS
B Oynymiem. IIpi BO3HHKHOBEHHH HCHCIIPaBHOCTH B HHBEPTOPE, IOJIB30BATENb JOJDKCH BBITOJIHHUTH
[IPOBEPKH B COOTBETCTBHH C YKa3aHHUSMH, NPEACTABICHHBIMH B 3TOH Tabumie M MOAPOOHO 3ammcaTh
CHMITOMBI HEHUCHPAaBHOCTH. CBSDKUTECh C HAIIMM OTJEIOM IIOCICHPOJAXKHOrO OOCIY)KHBaHHS U
TEXHHYCCKOH MOAJEP/KKH WM C HALIMM MECTHBIM arcHTOM B CiIyd4ae HEOOXOOMMOCTH TEXHHYECKOro

00CITy)KUBaHHSI.

Ta6auua 7-1 THNBI HeMCIPaBHOCTEH M MPO(UIAKTHYECKHE MepPbl

KOI  |THI BO3MOJKHAS IPHINHA KOHTpMepa
HEWUCIH |HeUCIPaBHOCTH
paBHO
CTH
E001 (upesmepHsrit BpeMsl YCKOPEHHUSI CIIMIIKOM KOPOTKOE YBen4IbTe BpeMsl yCKOPEHHs
TOK B npouecce | HempasuibHas kpuast V/F Ortperymupyiite ycranosky V/F
YCKOpEHHUst (Hampsox./Yacror.) KPHUBOI, OTPETYIIHPYHTE yCUIICHHE
PYYHOTO BPAIAIOIIEro MOMEHTA HIIH
MePEeKIIOYNTECh Ha aBTOMaTHIECKOe
YCHJICHHE BPaIaloIero MOMEHTA.
ITepe3amycTuTe BpallleHHE ABUTATEIS VYcranoBute QyHKIUIO IPOBEPKH
CKOpPOCTH IPH Ilepe3alrycke
Huzkoe HampspKkeHHE HCTOYHHKA ITpoBepbTe BXOAHOE MUTAHUE
ITUTaHUS
CunikoM HU3Kast MOINHOCTh HHBepTOpa |BriOupaliTe HHBEpTOP ¢ BEICOKOIT
MOIIHOCTBIO
E002 (upesmepHsrit Bpemst 3aMeTIeHHS CIMIIKOM KOPOTKOE | YBeIUubTe BpeMs 3aMeAJICHUS
TOK B IIpoIiecce
3aMeJUICHUS
Vimeetcs Harpy3Kka CKpBITOI SHEPTHH HIH | YBEINUbTE MOIIHOCTH TOPMOKCHUS
Harpyska 00O HHepIuH WIIH BHYTPEHHEE DHEPromnoTpedIeHne
TOPMO3HOT'0 HOy37Ia.
MonHoCTh HHBEPTOPA CIUIIKOM BriOupaiiTe HHBEPTOP C BBICOKOM
MaJeHbKast MOIIHOCTBIO
E003 |upesmepHsrit Harpyska n3MeHsieTcsl BHE3aITHO HITH ITpoBepbTe NN yMEHBIINTE
TOK BO BpeMs MOSIBIISTIOTCS. HE)KENIATEIbHBIE SIBICHUS TOPMOXKEHHE Harpy3KH
Iponecca BpeMsI chop [3amem. YCTaHOBJIEHO VBenmmubTe BpEMs YCKOPEHHUS U
MOCTOSIHHOM CJIMIIKOM KOPOTKHUM 3aMEIJICHUS HaJIe)KalluM 06pa30M
CKOpOCTH Huskoe HampsbKeHHe HCTOYHHKA MHTaHus | [IpoBepbTe BXOAHOE MUTAHUE
MonHoCTh HHBEPTOPA CIUIIKOM BriOupaiiTe HHBEPTOP C BBICOKOM
MaJeHbKas MOIITHOCTBIO
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E004 [upe3mepHoe HexenatenpHoe BXOAHOE HAIPSDKEHUE ITpoBepbTe BXOMHOE MUTAHUE
HanpsokeHue B | BpeMst yCKOpeHHs yCTaHOBIEHO CIIMIIKOM | YBEIN4bTE BPEMsl YCKOPEHHS
npouecce KOPOTKHM HaJIeKaluM 00pazoM
YCKOpCHH:A IlepezanycTuTe BpallleHUE ABUTATENA YcraHoBuTe (QYHKIHIO TIPOBEPKH

CKOpPOCTH IIPH I1epe3aIrycke

E005 |apesmeproe Bpemst 3aMeTIeHHS CIIMIIKOM KOPOTKOE | YBeIUubTe BpeMs 3aMeAICHUS
HATIPDKCHIE 3 VBeNH4YbTEe MOIIHOCTH TOPMOXKCHHS
B TIpoLecce HimeeTcs Harpy3Kka CKpBITOM SHEPTUM MM |HJIM BHYTpeHHEe dHEepronoTpedieHne
AAMENTIeHAS Harpyska OoNbIIOH HHepLuK TOPMO3HOTI'0 MOZYJISL.

E006 [Ypesmepuoe HexenateabHoe BXOAHOE HAIPSHKEHUE ITpoBepbTe BXOLHOE MUTAHUE
HanpspkeHne Bo | Bpemst Yekop./3aMenit. ycTaHOBICHO VBeIMubTe BpeMs yCKOPEHHS 1
BpeMsI IPOLECCA | CIMIIKOM KOPOTKHM 3aMeUICHUs] HaaIeKaluM 00pazoM
TIOCTOSTHHOM BxonHoe HanpshkeHHe H3MeHseTCs YcTaHOBHTE peakTop
CKOpOCTH Ype3MEepHO

WHepuus Harpy3Ku HEMHOTO yBenudeHa |lcmons3yiiTe sHEPronoTpeo romuii
MOZYIb

E007 [Ypesmeproe HexenatensHoe BXOAHOE HAIPSDKEHHE ITpoBepbTe HCTOYHHK BXOAHOTO
HaIpsDKeHHe MIUTAaHUS WK 00PaTHTECh K
MTUTaHUS CEpPBUCHOMY IIPEAIPHATHIO
HHBEPTOpA

E008 [Ileperpyska Bpems yckopeHHs yCTaHOBJIEHO CIMIIKOM | YBEIMYbTE BPEMs yCKOPEHUS
HHBEpPTOpa KOPOTKHM

TopMoKkeHUe CIMIIKOM OOJIBIINM YMeHbIINTE IOCTOSHHBII TOK

IIOCTOSIHHBIM TOKOM TOPMOKCHHS , YBEIUIbTE BPeMs
TOPMOKCHHS

Henpaswnbhast kpusast V/F Ortperymipyiite kpuByio V/F

(Hampsox./Yacror.) (Hampsox./YacTot.) 1 ycuneHue
BPAIIAOIIEro MOMEHTA

ITepe3amycTuTe BpallleHHE ABUTATEIS VYcranoBute QyHKIUIO IPOBEPKH
CKOpPOCTH IPH I1epe3amycke

HampspkeHre HCTOYHUKA ITUTAHUS ITpoBepbTe HaNpsDKEHHE HCTOYHHKA

CIIMIIKOM HH3KOE ITUTaHUS

Harpy3ka ciumikom 6osbIas BriOupaiiTe HHBEPTOP C BBICOKOM
MOIITHOCTBIO

E009 [IIeperpy3ka Henpaswunbhas kpusast V/F Ortperymipyiite kpuByio V/F
JIBHTATEIS (Hampsox./Yacror.) (Hampsox./YacTot.) 1 ycuineHue

Bpamaronero MOMEHTa

HaHpS{)I(BHI/IB HUCTOYHHKA ITATAHUA
CJIMIIIKOM HHU3KOC

HpOB €pbTE HAIPIKCHUE UCTOUHHUKA
TTUTAHUA

OOBIYHBIN IBUTATENb pa0OTAET HA HU3KOM
CKOPOCTH ¢ 0OJIBbLION HAarpy3Kou

MNmeercst BO3SMOKHOCTD BI)I6I/IpaTI)
JABUTATECIIb C HpeO6pa3OBaHI/I€M
YacCTOThI IJIs I[J'IPITBJ'H)HOP’I pa6OTI)I Ha
HHU3KOM CKOpPOCTH

Koaddumuent 3amurs! ABUTATENS OT
Ieperpy3Kd yCTaHOBIICH HEPABUILHO

YcTaHOBHTE NPaBHIIBHBIH
K09 ()UIMEHT 3aIIUTHI OT NEPErpy3KH
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JBUTATCIIA

JlBuraTens 3a0JIOKIPOBAH UM HATPYy3Ka
H3MEHSIETCSI BHE3AIMHO H OBICTPO

ITpoBepbTe Harpy3Ky

E010 [ITeperpes Bo3nyxoBoz 3a010KHpOBaH IIpouncTuTe BO3AYXOBOM HIIH
HHBEpPTOpa YIY4YIIHTE COCTOSIHUE BEHTHIIAIHU
Oxpy>karommas TeMIepaTypa CIUIIKOM ViIydmmre COCTOSIHIE BEHTHILIINY |,
BBICOKA YMEHBIIHTE HECYIIYIO YACTOTY
BeHTUIITOp TOBpEXKICH 3aMeHHTe BeHTHIITOP
EO11 |3ape3epBupoBaH | 3ape3epBUPOBAH 3ape3epBUPOBAH
E012 |3ape3epBupoBaH | 3ape3epBUPOBAH 3ape3epBUPOBAH
E013 |3ammra BpeMmeHHbliT upe3MepHblii TOK HHBepTopa |O0paTuTech K Mepam
VEBPIEAIHO [IPETOTBPallleHHs] YPE3MEPHOTO TOKA
MOy JIst Kopotkoe 3aMmbIkanue Mex 1y (asamu ua | [Ipunoxkute npoBoaa Mo HOBOH
KOPOTKOE 3aMBIKaHHUE 3a3eMJICHHS C 3
BBIXOIHBIMH (hazaMu
BoznyxoBoj 3a010KHpOBaH M IpouncTuTe BO3AYXOBOX HIIH
MOBPEXICH BEHTHIITOD 3aMEHUTE BEHTHIATOD
Oxpy>karommas TeMIepaTypa CIUIIKOM VYMeHbIINTE OKPYKAIOIIYI0
BBICOKA TeMIIepaTypy
CoeMHUTEIbHBIA IPOBOL UK ITpoBepbTe coenUHEHHE IPOBOA H
COeIMHEHNE Ha NTaHEeNH YIPaBICHUS] MOZICOCANHUTE €r0 CHOBA
OTCOEIHHUIICS
HexenatenbHast BOJIHA TOKA, BE3BaHHas | [IpoBepbTe MpoKIagKy MPOBOLOB
OTCYTCTBHEM BBIXOZHOT'O TOKA U T.J,.
BcemomorarenbHbli HCTOYHUK MHTaHUS  (OOpaTHTECh 32 HOMOIIBIO K
MOBPEXIEH U OTCYTCTBYET HANPSDKCHHE | M3TOTOBUTEIIIO HIIM aT€HTY
BO30YKICHUS
HeoObI4Hast maHeNb yIpaBIeHUs] O6partHTech 3a MOMOIIBIO K
H3TOTOBHUTEIIO MIIH areHTy
E014 |Co6oii BHewmHero | BHE3amHbli OCTAHOB € ITOMOIIBIO IIpocMmoTpHTe pexkuM paboTh
ycTpoicTBa kiaBuin STOP B pexxume pabotsl 6e3
KJIaBHATYPbI
BuesanHblil 0CTaHOB ¢ TOMOIIBIO IIpaBUIBHO YCTaHOBHUTE paboumii
kiaBuin STOP B COCTOSIHUM OCTaHOBA | mapameTp
BHe3anHOe OTKIIIOUEHHE KIeMM U3-3a OTkpoiiTe KIEMMHYIO KOPOOKY Hocie
BHEIIHEro cO0st yCTpaHEeHHs BHEIIHEro c6ost
EO015 |Cooii nenu CoeaMHHUTENbHBIN TIPOBOJ WIIH IIpoBepbTe COSTMHEHUE TPOBOAIA U
BBISBIICHHS COCIMHEHNE Ha NTaHEeNH YIPaBICHUS] MOZICOCANHUTE €r0 CHOBA
TOKa OTCOEIMHHUIICS
BcemomorartenbHbli HCTOYHUK ITUTAHUSL ObpartHTech 3a MOMOIIBIO K
MOBPEXKICH H3TOTOBHUTEIIO MIIH areHTy
XonnoBcKasi KOMIOHOBKA ObpartHuTech 3a MOMOIIBIO K
H3TOTOBHUTEIIO HIIH areHTy
HenpuBbluHOE yCUJICHHE B IICHIH ObpartHuTech 3a MOMOIIBIO K
H3TOTOBHUTEIIO HIIH areHTy
E016 |Cooii cBszu CKOpOCTB Iepeiauu JaHHBIX YCTaHOBJICHA | YCTAaHOBUTE HaUICKAIYI0 CKOPOCTh

HEBEPHO

TI€peaavdn HTaHHbIX
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OwmrbKa CBS3M MOCIIEI0BATEIBHOIO OPTa
BBO/Ia-BBIBO/IA

Haxwmure xmasumury CTOIT/CBPOC,
Ju1st cOpoca, 06PaTUTECh B CEPBUCHYIO
OpraHM3aluIo

IMapameTp IpeaynpexIeHus O
HEUCIIPaBHOCTH YCTaHOBJICH
HEHPaBUIBHO

Wsmennre F2.16, F2.17

bornee crapmiee ycTpoicTBO He paboTaeT

IIpoBepkTe, paboTaer m Oonee
crapiiee yCTpoicTBO U MPABHIBHO JIH
IPOJIOXKEHBI [IPOBOJA

E017 [3apesepBupoBaH |3apesepBupoBan 3ape3epBUPOBAH
E018 |3ape3epBupoBaH | 3ape3epBUPOBAH 3ape3epBUPOBAH
E019 [IlonmxenHnoe |IloHMKEHHOE HANpsHKEHHE To4e4HO MPOBEPHTE BXOTHOE
HapsDKCHHE HaIpsDKCHUE
E020 |Bosmymienue B | Bo3myieHnue B cucteme BeinosHUTE COPOC C MOMOLIBIO
cucTeMe kmasumm STOP/RESET nim
1100aBBTE CETEBOI (PMIIBTP HA CTOPOHE
HCTOYHMKA TUTaHUS
I'maBHBbIi nponeccop NU(GPOBBIX CUrHANOB | BeimonHuTE COpOC HaXKaTHEM
CUHTBIBACT U 3aMUCHIBACT KJIaBHIIY, 00paTUTECh K CEPBUCHOM
HEHCIPABHOCTH OpraHH3alUH.
E021 |3ape3epBupoBaH 3ape3epBUPOBAH
E022 |3ape3epBupoBaH 3ape3epBUPOBAH
E023 |Ctupaemoe OmrbKka BO3HUKAET NPU CYUTHIBAHUHU WM | BBIOJIHUTE COPOC C TOMOLIBIO
I3y 3aIIiCH [TapaMeTpa ynpaBlICHUSL. xiasui CTOIT/CBPOC.
3aIUCHIBACT U OGpaTuTech 3a MOMOLIBIO K
CUHTHIBAET M3TOTOBHUTEIIIO MM areHTy
HEMpPaBUILHO
P.OF |Hecumnpas- HewncrpaBHOCTb, BEI3BaHHAs To4edHO MPOBEPHTE BXOAHOE
F HOCTb, CBSI3aH- | [IOHM)XCHHBIM HAIPSHKCHHEM HaIPSOKCHNUS
Hasi C TIOHMKCH-
HBIM HaIpsiKe-
HHEM
7.2. MpocmoTp 3anucen o HencnpaBHOCTU

I/IHBBpTOp ITOM CepUHU MOXKET 3allMChIBaTh 6 MOCJICAHUX KOIOB HBHCHpaBHOCTCﬁ, n pa60‘II/IB

mapaMeTpsl MHBEPTOpa IIPH IIOCIeAHEHl HEeHCIPaBHOCTH.

BBIACHUTH IPUYNHY HEUCIIPABHOCTH.

OOpauieHue K 3Toi MH(OPMAIMU MOMOTraer

WHpopmanus 0 HEHCIPABHOCTH XPaHHUTCS B TIpymnoBoM mapamerpe Fd , moxamyiicra, BBemure

rpynmnoBoil mapamerp Fd , 4To6BI mpocMoTperh MHGOPMALMIO C MOMOIUBIO BBINOJHEHHUS NEiCTBHI Ha

KJIaBHATYpe.
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KOJ[ cofepsKanue KOJ[ Copepxanue

Fd.00 |3ammch omHOM MpeAbAyIIei Fd.08 |BbIX0omHO# TOK IPpH MpeqbIAYIIICH
HEHCIIPABHOCTH HEHCIIPABHOCTH

Fd.01 |3ammch ABYX mpeqBIIyIIAX Fd.09 |BbIxomHoe HANPSHKEHUE TIPU
HEHCIPaBHOCTEH MPEABIAYIIEH HEHCITPAaBHOCTH

Fd.02 |[3ammcek Tpex mpeapIIy X Fd.10 |HanmpspkeHue MIHMHBL ITOCT. TOKA TP
HEHCIIPaBHOCTEH MPEABIAYIIEH HEHCIIPaBHOCTH

Fd.03 |3ammch geThIpex MpeabIIyImX Fd.ll CKOpOCTB HATPYKEHHOTO
HEUCIIPaBHOCTEH JIBHTATEIS! IPH TIPEABIAYIIEi

HEHCIIPABHOCTH

Fd.04 |3ammch msATH OpEABITY X Fd.12 |Temm. MOy IipH MPEABIAYIIEi
HEUCIPaBHOCTEH HEHCIIPABHOCTH

Fd.05 |[3ammce mect mpeabIIyIIX Fd.13 |Cocrosizue BBOIa MpU
HEHCIIPaBHOCTEH MIPEABIAYIIEH HEHCITPAaBHOCTH

Fd.06 |YcraHoBieHHas 4acTOTa MPH Fd.14 |CymmapHroe BpeMst pabOTHI TP
MIPEABIAYIIEH HEHCITPAaBHOCTH MIPEABIAYIIEH HEHCITPAaBHOCTH

Fd.07 |BsixomHas yacrora npu

TIpeNIbIIYIICH HEUCIIPaBHOCTH

7.3.

A

OCTOPOKHO

J111st BO30OHOBIIEHNSI HOPMAIIbHOH pabOThI MOCIe BOSHHKHOBEHHS HEUCIPABHOCTH B HHBEPTOPE, BBl MOXKETE
BBIOpaTh MOOYIO U3 MPEACTABICHHBIX HIDKE OIEePAIIHIi:

Iloce TOro Kak BBl YCTAHOBWIM OOyl Kiemmy u3 X1-X8 mis Buemmero c6poca (CBPOC)

C6poc HeuncnpaBHOCTU

(1) TTepen cO6pocom BbI HOIDKHBI HE3aMEATUTEIEHO BEISICHATE IPHYUHY
HEUCIIPABHOCTU U YCTPAHUTH €€. B IPOTHBHOM CIIy4ae BO3MOXKHO
BO3HUKHOBEHHE IIOBPEXK/ICHHUS HHBEPTOPA.

(2) Eciii HencIIpaBHOCTD HE yCTPAHSETCs], HUIM BO3HUKAET CHOBA IOCiIe cOpoca,
BBUICHHTE IIPHYUHY, IOCKOJIBKY HEOJHOKPATHBIN COPOC MPUBEET K BHIBOAY W3

CTpPOSI HHBEPTOPA.

(3) Copoc noinkeH MpOoM3BOANTECS depe3 5 MHHYT mocie cpabaThIBaHMUs

3aIIUTHI OT IIEPErPY3KU U IIEPErpeBa.

(F5.00~F5.07=11), BBI MOXeTE OTKPHITH e¢ mocite noacoeantenns k COM.

Koraa oto6paxaercs kox HencnpaBuoctd, Haxmute CTOII/CBPOC

OTKITIOYUTE TUTAHHE.
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€ro B CTPOroM COOTBETCTBUH C TpB6OBaHI/I$IMI/I, TIEPEUYUCIICHHBIMU B

8. TexHu4yeckoe obcnyxuBaHue

8.1.

NMnaHoBoe TexHMYecKoe obcnyxmBaHue

Korza Bbl ucnonb3yere uaBeptop cepun ESQL000, BBl JODKHBI yCTaHABIMBATH M IKCILTYaTHPOBATh

HaCTOAMIEM PYKOBOACTBE II0

CEepBHCHOMY 00CIyKHBaHUIO. B paboueM pexrMe Ha HHBEPTOp MOTYT OKa3bIBaTh BIIHSHHE TEMIIEPaTypa,

BJIAXKHOCTB, Bn6paum 1 CTapCHUEC yacteil. YToObI M30erath TaKOro BO3JICH CTBUS PEKOMEHAYETCA BbIITOJHATH

IIITAaHOBOC TEXHUYECKOC 06CJ’Iy)KI/IBaHI/Ie.

Tadauua 8-1 ITyHKTHI e:KkeIHeBHOI IPOBEPKH

mepron  exe |IIynkr  |Copepxanue npoBepku | Kputepuit
JIHE Tepuos TIPOBEPK
BHO |HMY€CKHU |H
\Y IMapamer |(1) BBIXOAHOI TOK (1) B mnamazone HOMHHAIBHOM
p BCIIMYHHEI
pabouero | (2)BbIxoaHOE (1) B mnamazone HOMHHAIBHOM
COCTOSIH | HANPsDKEHHE BEITMUYHHEI
us (3) BHyTpeHHSS (3) moBbimenne Temmeparypst < 35°C
TeMIepaTypa
\Y Cucrema |Cpena ycTaHOBKH (1) xopormast BeHTHIISILHS, TIPHTOK
oXJaxzie BO3/lyXa He 3a0J0KHPOBAH
HHSA (2) BenTuATOp Ha MecTe |Bpamaercs HopmaneHO 6€3
YCTaHOBKH AQHOMAJIBHBIX IITYMOB
\Y JBurate (1) marpeBanue (1) orcyTcTBHE HEHCIIPAaBHOCTEH
b (2)ym (2) paBHOMEpHBII
\Y Wusepre |(1) BuGparus, (1) Bubpauust coamaHcupoBana,
p HarpeBaHue HaJUIeXKAIIAs TeMIIepaTypa
(2)mym (2) HeHOPMAJIBHBIH LITyM OTCYTCTBYET
(3) dukcauust mpoBoa, | (3) KperexkHbIC BHHTHI HE OCIAOICHBI
KIICMMBI
\Y Oxpyxa |(1) Temmeparypa, -10C +40C
o1as BIIAXKHOCTb nipu 40C ~50C mHBEpTOp MCHOIB3YETCS
cpeza BO C MEHBIIICH MOIIHOCTBIO I
BpeMst BBINOJIHACTCS 00513 TEIBHBIIA OTBOJ
paboTbl TerIa.
(2) mbwts, Boma u CIIE/(BI IPOTEYEK BOABI OTCYTCTBYIOT,
HPOTEYKHU [IBLIb OTCYTCTBYET
(3)I a3 (3) cnenmdueckuii 3amax OTCYTCTBYET

PBKOMBH,I[yBM TIPOBOAUTH MPOBEPKHU C MCIOJIB30BAHUEM CICAYIOIINX HpI/I60pOB:

BXOI[HOB HanpspKeHUEe:

BHBKTpI/I‘IBCKI/Iﬁ BOJIBTMETP,

BBIXOJJHOC HaIMpsKEHHE!

BOJIbTMETD, BXOHHOfI, BLIXOI[HOfl TOK: aMIIEPMETp C 3aXBaTaMHu.
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8.2. MpoBepka 1 3ameHa NOBpPeXAeHHbIX YacTen

HekoTopble KOMIIOHEHTHI WHBEPTOpa MOTYT OBbITh CHOIIEHBI WJIM HMETh CIEAbl HW3HOCA H3-3a
JUIMTENBHOrO HCIIOJIb30BAHMS, YTOOBI TapaHTHPOBaTh CTAOWIIbHYIO M HAJeKHYI0 paboTy HHBepTOpa
PEKOMEH/YeTCsl  BBINOJHATh NPOQHIAKTHYECKOE TEXHHYECKOe OOCIY)KMBAHWE M HPU HEOOXOAUMOCTH
3aMEHSATb COOTBETCTBYIOLIME YA CTH.

(1) oxuakmaromIMii BEHTHISTOP

V31aet HeHOPMAIbHBIHA IIyM, H Ja)Ke BHOPHPYET [P H3HOLICHHOCTH MOJIIMIIHIKA BEHTUIATOPA, IPH
M3HOCE JIONACTEH, B 9TOM CIIydae HeOOXOAUMO 3aMEHUTH BEHTHIIATOP.

(2) emkocTh 3€KTpONIHTA PUITBTPA

Koria Harpyska, comyTcTByeMasi H3MEHEHHSIMU YacTOTHI, BbI3bIBAET YBEIMYCHHE ITyJIbCALIUH TOKA H
[P TOBBILEHHON TEMIIEpaType OKPYKAIOLIEro BO31yXa MPOHCXOAMT CTApeHHE DIICKTPOIHTA U eMKOCTb
9JIEKTPOJIMTA MOXKET CHHIKATBHCSA, €6 HEOOXOJHMO 3aMEHHTh.

8.3. FapaHTUA peMoHTa

B Teuenne 12 MecsueB ¢ JaThl MOKYIKH, B CIydYae €CIIM BO3HHKJIA HEHCIIPABHOCTH, BbI3BAaHHAS
MHBEPTOPOM, [IPU €r0 HOPMAJIBHOM XPAHEHHH H HCIIOJIb30BAHHH, MBI BBITOIHAM O€CIUIATHBIN PEMOHT.

MBblI IpoK3BeeM PEMOHT B Cilydae BOSHUKHOBEHHUS Psijia CUTYALMi B TeYEHHE TapaHTHIHOrO CPOKa.

a. Ecim uHBepTOp HE HCMONB30BAICH B CTPOrOM COOTBETCTBHH € PYKOBOJACTBOM IIO CEPBHCHOMY
00CITy)KMBAHHUIO, WM €CJIM WHBEPTOP HCIIOJB30BAICS B HEHAUICKAIIMX YCIOBUSIX OKPYXKAIOUIEH Cpesbl
(PYKOBOACTBO [0 CEPBHCHOMY OO CITYKHBAHHIO), YTO PUBEIIO B PE3YJILTATE K HEUCIIPABHOCTH.

b HeucnpaBHocTh BbI3BaHa IPUMEHEHHEM HHBEPTOPA HE [0 HA3HAYCHUIO;

¢ HeucrnpaBHOCTh BBI3BaHA PEMOHTOM, HPOBEACHHBIM CBOMMH CHIAMH, B NEPHOJI, KOrAQ 3TO He
paspelieHo.

d. TloBpexjaeHne BBI3BAHO HEHAJJIEKALIMM XpAaHEHHEM, [aJeHHeM MHBEPTOpa WIH IIpH
[OCTOPOHHEM BO3/IEHCTBHH HA HHBEPTOP [OCIIE €r0 NPHOOpEeTeHHS;

e.  HeucnpaBHOCTh BbI3BaHA CTHXMIHBIMM O€ICTBUSAMH WM HMX [OCICACTBHSMH, TaKHMH Kak
HeoObIYHOE HANpsIKEHWE, yIapbl MOJIHMH, TyMaH, [OXap, HaJlWYue KOPPO3UPYIOLIEH — COiH,
KOPPO3HPYIOLIEro rasa, 3eMJIeTpsCeHre, rpo3a M T.1.;

f Jorotun wzmenus crepr (Hanpumep, nacrnoprHas Tabinuka u T.4.) CepuiiHblii HOMep Ha Kopmyce
U3JIeNHsl He COOTBETCTBYET HOMEPY Ha TapaHTHIHOM CBHIETENbCTBE.

Mbl BbIYHCISIEM IUIATY 32 CEPBHCHOE OOCIY)XMBAHHE HA OCHOBAHUH JECHCTBUTEIBHON CTOMMOCTH,

OTpa)I(eHHOfI B KOHTPAKTE, NP HATTUINH.
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IIpy BO3HHKHOBEHUH BOIIPOCOB BBl MOJKETE CBS3aThCS C aTCHTOM WJIM HAIIPAMYIO C Hallel
KOMITaHUEeH.

8.4. XpaHeHue

ITonp3oBaTenb JOMKEH OOpalaTh BHUMAaHWE Ha CIEAYIOLIME OCOOEHHOCTH  BPEMEHHOrO H
JUIMTEJIBHOTO XPaHEHUSI HHBEPTOPA IOCIIE €ro MPHOOPETEHUsL:

(1) He xpaHuTe WHBEpPTOp NpPH BBICOKMX TEMIIEPAaTypaX, B MECTaX C BBICOKOW BIAXXHOCTBIO U B
IBUIBHBIX MECTaX U TaM, IJe HMEETCs] MEeTaJUINY €CKUH MTOPOLIOK H 00€CeYbTe XOPOLIYIO BEH THIISILIHIO

(2) JymTenbHOE XpaHEHHE PHBOJUT K CHIKEHUIO €MKOCTH 3JIEKTPOJINTA, TI0ITOMY CIIELyeT

€ro 3apsHKaTbh OAWH pa3 B 2 roaa, u BpeMs 3apsaaKu JOJDKHO ObITH HE MeHee 5 Yacos, IIpu 3TOM
BXOIHOC

HaNpsDKEHUE JOJDKHO MOBBIIIATHCA OO HOMHHAQIGHON BEIMYHMHBI MOCTETICHHO C TIOMOIIBKO PETYIATOPA

HaMpsOKCHUA.
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9. KpenexHble 4acTtu

9.1. KoMNOHOBOYHbLIN y3en ob6ecnevyeHUs CBA3N

9.1.1. KnaBuaTypa Ans AMCTaHLMOHHOIO ynpaBreHus

MakcuMarnbHas AJIMHA 3JIEKTPOIPOBOAA OT KJIABHATYPHI 10 HHBEPTOpa — 2 METpa.

Pexxum cBsizu RS485 mpuHAT MeXIy WHBEPTOPOM M JUCTAHIMOHHOW KIIABHATYPOM, MEXIY HHUMH
MOXET HCII0JIb30BAThCS TOJIBKO YETHIPEXXKUIBHBIN Kabelb, IPH 3TOM MaKCHMallbHas JUINHA JJIEKTPOIPOBOAA
coctaBisier 1000 M. OHM OOMEHHMBAIOTCS NAHHBIMH JpPYr C JPYrOM B pPEKUME CBS3H TJIABHOTO H
BCIIOMOTaTeIbHOr0 YCTPOWCTBA, IIPH 9TOM KIIABHATYpa SIBISIETCS TJIABHBIM, @ MHBEPTOP BCIIOMOTaTEIbHBIM
ycTpoiictBoM. KOHEI COeIMHMTENBHOr0 MpoBOAa (HUKCHpYeTCss OOBIYHBIM BHHTOM, KOTOpBIH JIETKO
3aTSArUBACTCS.

WHBepTOp 3TOI CEpHH OJHOBPEMEHHO MOIJACPKHBACT JIOKAIBHYIO KIABHATYPy H JHCTAHIHOHHYIO
KJIaBUATypy , IPHOPHTET OIHON KJIABHATYPBI HAJ APYroil OTCYTCTBYET, 00€ MOryT paboTarh ¢ HHBEPTOPOM
CHHXPOHHO.

Crnienyronme GpyHKIMH MOTYT OBITh PEaIH30BaHbI C HOMOIIBIO AHCTAHI[OHHON KIIaBHATYPBI:

(1) Vimeercss BO3MOXKHOCTB YHPABIISITH PabOTO, OCTAHOBOM, TOJIYKOBOW pabOTOMH, BOCCTAHOBICHHE
nocie c00si, W3MEHCHHE YCTAHOBKM 4acCTOTHI, M3MCHEHHE (YHKIHOHAIBHOIO IapaMeTpa W HarpaBIICHHS
BpAILCHHs BCIIOMOTaTEIbHOI0 YCTPOHCTBA.

(2) Nmeercst BOSMOKHOCTh MACHTU(HIMPOBATE THII BCIIOMOrATEIBHOTO YCTPOMCTBA, YCTAHABIMBATH
9aCcTOTY, BBIXOAHOE HAMPSDKCHHE, BBIXOAHOH TOK, AQHAJIOrOBYK OOPATHYIO CBs3b 3aMKHYTOTO KOHTYpA,
BBIIOJIHATH ~ QHAJOrOBYK YCTAaHOBKY 3aMKHYTOTO KOHTypa ¥  BEIMYHHY BHEIIHErO  OTCYETa

BCIIOMOT'aTCJIbHOT'O yCTpOﬁCTBa.

Puc. 9-1 /IlucTaHIMOHHOE yIIPpaBJIeHHEe
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9.1.2. Kabenb cBasun

(1) xabenb CBSI3H AUCTAHIIMOHHON KIIABHATYPBI

Tum: EN-LC0030 (3.0m)

Hcronb3yercs st COeqMHEHHs TUCTAHIIMOHHOM KIIABHATYPHI H HHBepTOpa. Pemapka: 1m, 2m, 3m, 5m,
10 M, 15M — 3TO cTaHAapTHBIC JJIMHBI KaOeist Uil HHBEPTOpPA, IPOM3BEICHHOTO Halllel KOMITaHHueH, Kabelb,

JJINHA KOTOPOT'O MPEBLIIIACT 15M, CJIEAYET 3aKa3bIBaTh B HaIleil KOMITaHUH.
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10. Mpumepsbl

10.1. Pa6oTa ¢ perynupoBkoun o6Lien cKkopocTu
10.1.1. MpuHUMNManbHaa cxema
Puc. 10-1
10.1.2. YcTaHoBuTe cnegytowme 6a3oBble NapameTpbl:

(1) VYcranoure mapamerp F8.01-F8.06 B COOTBETCTBUM C HOMHHAJIBHOW BETHYMHON
JIBUTATEITSL.

(2) ycranosure mapamerp F0.00 B O, BbIOEpUTE aHAIOrOBBINA MOTCHIIMOMETD KIABHATYPHI
IUTSL YCTAHOBKH YaCTOTHI.

(3) ycranosure mapamerp F0.02 B 0, BBIGEpUTE KIaBHATYPY VISl YIIPABICHHUS IYCKOM,
OCTaHOBOM.

(4) wucnons3yiire mapamerp F0.03 1yt ycTaHOBKU HampaBiieHHs paboTHI.

(1) Mcrionb3yiiTe HOTCHIHOMETP /ISl yCTAHOBKA YaCTOTHI.

(2) Haxxmure kinasuiry CTOIT/CBPOC, HHBEPTOP OCTaHOBHTCS

(3) masxmure knasuiry BBOJI/JIAHHBIE, uaBepTOp IMEpeieT B clieayromee
MEHIO WM TToATBepauTe AanHble. Haxxumaiite knaBumm A V Ui yBeIU4eHHS

WIA YMCHBIICHUA JaHHBIX
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10.1.3 Peanusyemble chyHKUUMU

(1) peamusyercs IulaBHas pEryJIMpOBKAa CKOPOCTH MABHUTATeNsl, HCHONB3YHTE KIABHATYPY IS
YIIpaBJICHHS ITyCKOM/OCTaHOBOM M aHAJIOT'OBBIi IIOTCHIOMETP KJIABHATYPBI ISl PEr'yJIMPOBKH YaCTOTHI.

(2) dyHKIMS TPERYIPEKACHHUS O HEUCIIPABHOCTH.

(3) noacoeanHUTECH K 4aCTOTOMEPY, KOTOPHI HHANLUPYET BBIXOJHYIO YaCTOTY HHBEPTOPA.

10.1.4 O6nacTb NpUMMeHeHus

Hcnoms3yercs B obmacTsx, rie Tpebyercs oOmas peryaMpoBKa CKOPOCTH, B TaKHX Kak:
TPaHCIIOPTUPOBOYHbIE YCTpoiicTBa, (aphopoBblii KOHBeWep, TaOa4yHbIH KOHBEHep, METaJUTypruyecKuit
KOHBe#ep U T.1.

10.2. YnpaBneHue ¢ nporpaMmMmpyeMbixX KrnemMm
10.2.1. MpuHUMNManbHaa cxema

Puc. 10-2
10.2.2. YcTaHoBKa napameTpoB

(1) YcranoBute mapamerp F8.01-F8.06 B cooTBeTCTBHY C HOMHHAIIBHOM BETHIUHON [BUTATEIS.
(2) ycranosute mapamerp F0.00 B 4-6 mmst BeiGopa VCI, CCl, YCl cooTBeTCTBEHHO HMeeTCs
BO3MOXXKHOCTB [IPHEMa CHI'HAJIa yCTAHOBKHM 4acToThI B peaenax 0-10B.

(3) ycranoBute mapamerp F0.02 B 1 st BEIOOpa KOMaHIHOTO CHTHAA PabOTHI C KIIEMM YIIPABIICHHSL.
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(1) eciim F5.08=0, a nmMeHHO BEIOpaH peskuM 1 JBYXIIPOBOAHOIO YIIPABICHUS
FWD u COM 3amkHyTHI, ABHUratens padoraer Buepen; REV u COM 3aMkHyT,
nBuratens paboraer Hazan, FWD, REV u COM 3aMKHYTBI HIIH Pa30MKHYTHI

BMECTEC, WHBEPTOP OCTAHABJIMABACTCA.

(2) ycraHOBKa HHBEPTOpA KOHKPETH3UPYETCS C IIOMOLIBI0 aHAJIOrOBOTO KaHasIa
VCI.

10.2.3. Peanusyemble cyHKUUMN

(1) ynpaBaenue pabotoii jBuratess Brepe//Has3a ¢ HOMOIIBIO BHEIIHETO (JOTOHHOTO BKJI-BBIKII.
(2) ynpaBnenne ckopoctbio aBuratesst curaanom 0-10B.
(3) ®yHKUMS HHIUKAUN BBIXOAHOTO TOKA U HPEAOCTEPEKECHUS O HEHCIIPABHOCTH.

10.2.4. O6nacTb NnpumMeHeHuns

Hcnonb3yercs B 0071aCTsX, TA€ TpeOyeTCst JUCTAHIHOHHOE YIIPABICHHE ITyCKOM/OCTAHOBOM [[BHTATEIS,
HaIpHUMep BEHTUIISATOPA, IHIIEBOr0, XKMUYECKOr0 , YIIAKOBOYHOI'O CTaHKA, TPaHCIOPTHPOBOYHOIO
KOHTeitHepa U T.1.

10.3. YnpaBneHue MHOro3TanHoOM CKOPOCThLIO.

10.3.1. YcTaHoBKa napameTpa

(1) YcranoBute mapamerp F8.01-F8.06 B cooTBeTCTBHY C HOMHHAIBHOM BETHIWHON [BATATEIS.
(2) ycranoBute mapamerp F0.02 B 1 myist BBIOOpa KOMaHIHOTO CHTHAA PabOTHI C KIIEMM YITPABIICHHSL.
(3) F2.30-F2.44: yctanoBKa 4aCTOTHI MHOTO3TAITHOM CKOPOCTH.

(4) F5.00-F5.07 ycranoBuTe GYHKIHIO YIIPABICHHS MHOTOTAITHON CKOPOCTHIO.
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OcTopokHO
10.3.2. MpuHuMnuanbHasa cxema
Puc. 10-3
10.3.3. Peanusyemas cdyHkums

(1) ucmomb3yercss BHEWIHMH (DOTOHHBIH CHTHAN BKIL-BBIKJL JUISL YIIPABICHHUS ITyCKOM/OCTAaHOBOM
JIBHTATeIIs.
(2) wucnone3yercs BHewHMH (OTOHHBIH CHTHAN BKIL-BBIKJI. MU YIPaBICHUsS JBHraTeleM Ha

YCTaHOBJICHHOH 4acToTe.
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(3) dyHkmus ocraHOBa IO MHEPLMM KW COPOCA IPH HCIOIH30BAHHM BHEIIHEro (JOTOHHOrO CHUTHAIIA
BKJLBBIKIL

(4) OyHKUMS cCHTHATM3AMIH O HEUCIIPABHOCTIX U HHAWKanuu padotst [TJIK.

10.3.4. O6nacTb NnpuMeHeHus

ITpumensieTcss ¢ 00JIacTsAX, e TpeOyeTcss PerylIMpoBKa MHOTOITAIIHOH CKOPOCTH IBHTATENs, IPH
IIPOH3BOJCTBE BEICOKOIPOYHOrO CTEKIA, B TKAIIKUX CTAHKAX, B OyMa)XHO! M XMMHYECKOU IIPOMBIILICHHOCTU

" T.1.

10.4. Cucrtema ynpaBlieHUA 3aMKHYTbIM KOHTYPOM

10.4.1. YcTtaHOBKa napameTpa

(1) Ycranosure mapamerp F8.01-F8.06 B cOOTBETCTBIM C HOMHUHAIBHO! BETMYHHOIN BHTATENISL.

(2) F3.00=1: BeIOOp yCTAaHOBKH CHTHANA, 371eCh ypasienue [TM]] paboToit 3aMKHYTOr0 KOHTYpa JEHCTBYET.

(3) F3.01=1: BbiOop curHama ycraHoBkH, 3maech VCl neiictByer B KadectBe Kanama obecrevenust [TAJ]-
peryisTopa.

(4) F3.02=1: BBIOOp curHana obpatHOii cBsi3H, 31ech BoiObepuTe CCl B KauecTBe CHrHama OOpATHOW CBSI3H,
curnan obpatroi cesiu 4-20MA/0-10B.

(5) F3.08-F3.11, ycranaBimBaeTcsi B COOTBETCTBHHU C TPEOOBAHMSMHE K MECTY YCTAHOBKH.

10.4.2. NpuHUunNuanbHas cxema

Puc. 10-4.
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10.4.3. Peanusyemas pyHKLUA

(1) MiHBepTOp MOXET peryampoBaTh BHIBOJ aBTOMATHYECKH B COOTBETCTBHM C CHTHAJIOM OOpaTHOM
CBSI3H, VIS CO3AHUS OCTOSHHOTO HANIPSDKEHNUS, TOCTOSHHOM TeMIIepaTypbl, IOCTOSHHOTO TOKA U T.J,.
(2) meercst BOSMOXHOCTB YIIPaBIISITh IIyCKOM/OCTAHOBOM ABHIATENIs ¢ GOJIBIION M CTaHIINH.

(3) PyHKUMS HHIUKALUN TOKA U TIPEJOCTEPEKEHHUS O HEHCIIPABHOCTH.

10.4.4. O6nacTb NnpuMeHeHus

Ipumensiercs B obnactsx, rae HeoOXoauMa cTaOWibHas CHCTEMa, JaBJICHUE, MOTOK HAalpHMep, B
MPOAYBOYHBIX HAcocaX, B CHCTEMax IMOAA4YM BOJABI IIOJ TOCTOSHHBIM JIaBJICHHUEM, B BO3IYIIHBIX

KOMIpEeccopax, KOHAUIMOHEpaxX, OXJIaXKIAOIINX OAIIHAX, B MY3bIKAIbHBIX (JOHTAHAX, TEILIONOIBOJAX U T.1.

10.5. MocnepoBatenbHas pa6oTta
10.5.1. MpuHUMNManbHaa cxema
Puc. 10-5

10.5.2. YcTaHOBKa napameTpoB

ycraHoBHTE HHBepTOp Nel Kak yka3aHO HIKE:

(1) F0.00=6: ananorosas ycranoska YCI siBisiercst obecrieuerneM 4acToTsl 1uist uaBepTopa Nel

(2) F0.00=2 wm F0.02=2: ynpasierne paboTOii C KIIEMM yIPaBICHHUSL.

(3) F2.15=0: uuBeptop Nel GyzmeT yCTaHOBIIEH KaK TJIABHBII.

Vcranoute nHBEpTOp Ne2 Kak yKa3aHO HUKE:

(1) F0.00 = 3: mopT mocnea0BaTENHOrO BBOAA-BBIBO/IA OMPEICICH

(2) F0.02=3 wm F0.02=4: ynpaienne KOMaH0i pabOTHI IIOPTa MOCIEAOBATEILHOIO BBOIA-BBIBO/IA.
(3) F2.15 ycranasmuBaetcst B auanasone ot 1 10 127, uaBeprop Ne2 craHeT TaBHBIM.

IMocne BhIICYKa3aHHOW YCTAHOBKHM MCIOJB3YITE ITOCICAOBATENBHYIO CBsi3b HMHBepropa Nel s

peaiH3aluy IoCIe0BaTenbHOIl paboTel HHBepTOpa Ne 2.
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10.5.3. OnucaHue onepauuu

IMocne monydeHus: KOMaHABI paboTa BIEpPEA C BHEIIHErO IEpeKimoyaTens (3aMKHYT) M KOHKPETHOMN
Bemmunabl dactotel (0-10B) ot kmemmsr anamorosoro BBoma YCI, umBeptop Ne 1 paGoraer Ha 3TOi
gactore. B Toxxe Bpems yxe paborarommii mHBeprop Ne 1, 3acraBmsier uHBeprop Ne2 paboraTh
BIEpEI depe3  IIOCICHOBATEIBHYIO CBs3b, 3[€Ch BEIMYMHA pPabodeil 4acTOTHI C BBIXOAHOM KIEMMBI

BBICOKOCKOPOCTHOrO  HMITynbca HHBepTopa Ne 1 mepenaercs B mHBepTOp Ne 2 depe3 MOCIe[0BATEIbHYIO CBS3b.

10.5.4. O6nacTb npumMeHeHus

HpPIMBH}IBTCﬂ B PEMEHHBIX KOHBBfICpHLIX JIMHUAX, HaMOTOYHBIX ycrpoﬁchax, TIPOU3BOACTBEHHBIX

KOHBBerp&X, TIPOAYKTOBBIX, XUMUYIECKUX IMMPOU3BOACTB U T. M.

10.6. MpumeHeHne Ana noaayn BoAbl NOA NOCTOSHHLIM AaBlEeHMUEM.

10.6.1. KpaTkoe usnoxeHue o naHenu noga4v BoAabl No4 NOCTOAHHbLIM AaBreHuemM

OTa maHenb MOJAa4YM BOABI O] IOCTOSHHBIM AaBicHHeM (mamee B paspmene 10.6 mMeHyemast kak
"manens") SBISIETCS KOHTPOIUIEPOM [OJA4H BOABI IO IOCTOSHHBIM TaBICHUEM Il HECKOJIBKIX HACOCOB, U
OHa JoJbkHa pabortate ¢ uHBepTopoM ESQL000 mist 3pdeKTUBHOro ynpapiieHUs] CHCTEMOM MOAA4U BOJBI
0]] TIOCTOSIHHBIM [[aBJICHHEM C HECKOJIBKHMH HAaCOCaMH. JTa CHCTEMa yHPABICHUS TaKXKe HMECT (YHKLHIO
AQBTOMAaTHYECKOTO YIPAaBICHHS W T.A. U IOXAPHBIX HACOCOB, KPOME YIpPaBICHHS (HKCHPOBAHHBIM
PEKUMOM IPHUBEACHUS B [ICHCTBHE HHBEPTOPA U PEKUMOM HOBTOPHOTO MPHUBE/ICHNS B JCHCTBHE ITAHEIH.

Ilpu 5TOM HET HEOOXOAMMOCTH B PErYAMPOBIIMKE H KOHTPOJUIEPE, KOTOPBIA HEOOXOAMM JuIst
OPHIHHAIBHOW CHCTEMBI. DTa CHCTEMa JeIIeBas, OQHAKO, HMEET OTJIMYHbIC (DyHKIMOHAIBHBIC Ka4ecTBa U
HAJeKHbBIC XaPaKTePHCTUKH.

ITaHens UMeET BOCEMb Y3JIOBBIX BBIBOZOB, K@K U3 KOTOPHIX MOXET NPUBOAUTH B JICHCTBHE peie
nepeMeHHoro Toka 220B. Takum 00pa3oM, OHa MOKET HPHUBOJUTH B IHCTBHE 10 4 HACOCOB.

Ona obecrieunBaeT paBHOe pabodee BpeMsi BCeX HACOCOB Ouaromapst (pyHKIUH MEPEKITIOYCHHUS, YTO
CIIEP)KHBAET U3HOC HACOCOB.

ITaHens JIETKO PEeMOHTHPOBATh, HOCKOJIBKY BBl MOJKETE BHIOMpPATh HACOC, [10/1aBasi TOIYKOBBIIl CUTHAI

HU3BHC CUCTEMBI.
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10.6.2. HapyxXHble pa3mepbl

10.6.3. CoeavHeHMe Mexay KOHTPONNepoM nogayv BoAbl NoA4 NOCTOSAHHbLIM
[aBlIeHNEM M MHBEPTOPOM

(1) BBIHOC Hapy)Ky

Jlns mHBepTOopa MolHOCTBIO Hwke 11 KBT, ycraHOBHTE KOHTpOIIIEp MOXA4YM BOABI IMOJ HOCTOSHHBIM
JIaBJICHUEM BHE MHBepTopa. KoHTpoJuiep momadyu BOIBI MOJ HMOCTOSHHBIM JIABJICHHEM COCIMHEH C MHBEPTOPOM

KkabessiMHU, Kak rokaszaHo Ha Puc. 10-7:

Puc. 10-7 coeanHeHne MeKAYy KOHTPOJIJIEPOM 1101244 BOJBI N0/l OCTOSIHHBIM JaBJIeHHEM U
HHBEPTOPOM.
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O0bsicHeHHE KIeMM:

KiteMMBbI HaHeNM IOAAYM BOJBI IIOA IIOCTOSIHHBIM JaBJICHHEM IIPEJHA3HAYCHBI U IMOJIYYCHHS U
ornpaBku MHGopMaimu uepe3 uHTepdeiic RS485, Z1 - 310 kiIeMMa BBIBOJA CHUTHAJIA YPE3MEPHOrO
JIaBJICHHMSI, KOT/Ja YHCIIO HACOCOB YBEIMYNBACTCS, Z2 — 9TO KJIEMMa BBIBOJA CUTHAIIA NAJCHNUS AaBJICHUS [IPH
YMEHBIICHHH YKCIIa HACOCOB, Y — 9TO BXOJHAs KIEMMa CHTHAJIa yIPABICHHUS HOXKapHBIM HacocoM, +24V,
COM - 3T0 COOTBETCTBEHHO KJIEMMa BBOJIA [INTAHUS U KIIEMMa 3a3¢MJICHUS TaHEIH.

(2) Bcrpoenmbrit

JUnst neBepropa MomHocTeio 11 KBT 1 BblIe, yCTAHOBHTE KOHTPOJUIEP MOJAYM BOABI MO MOCTOSIHHBIM
JJaBJICHHEM BHYTPH MHBEPTOpa. Bo3bMuTe MaHesb mogadn BObI M3 KOHTPOIUIEPA MOAAYH BOIBI MO/ ITOCTOSHHBIM
JTaBJICHHEM U 3aKPEMHTE e Ha HHBEPTOpE (MECTOIONIOKEHHE MOoKa3aHo Ha Prc. 10-8) ¢ momolpo 00ITOB 1 BUHTOB.
CoenyHUTE [aHENb IOJA4d BOABI C MHBEPTOPOM C IOMOIIBIO 8-INTHIPHKOBOIO Pa3beMa M C KOHTAKTOPOM C

TIOMOIIBIO Kabest YHOpaBJI€HHUs, IPOXOIASAIIETO Y€PE3 OTBEPCTUEC 1A Kabesst.

MaHank NOOE4YH BO0L = MaHane LA

Puc. 10-8 coequnenne MeK1y KOHTPOJLIEPOM MOAaYH BOABI (BCTPOEHHBII) H HHBEPTOPOM

10.6.4. Cuctema ynpaBrneHus nogaven Boabl Nof NOCTOSIHHbIM AaBneHueM u ee
pexum

(1) Bapeupyemas yactoTa/ IIyHTHPOBAHHE PAabOTHI U MEPEKITIOYCHHE

PaboTa Ha BapbupyeMOil 4YacTOTe O3HAYaeT, 4TO ABUTATeNb YIpPaBJIIETCS BBIXOAHOW YaCTOTOH
unBepropa. lllyHTHpoBaHHE O3HAa4YaeT, YTO ABUTATENb MOICOEIMHEH HANMpPSAMYI K HMCTOYHHKY NHTaHUS.
IlepekiodeHne BapbUpyeMOil YacTOTHI/IIYHTHPOBAHME O3HAYAET MPOLECC, MCXOIAINMI W3 IMPHBOAA

HWHBEPTOPA B IIPUBOJ UCTOYHHUKA MMUTAHUS WX U3 IIPUBOJA HCTOYHHUKA MMUTAHUS B IPUBOJX MHBEPTOPA.
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(2) pexum GyHKIHOHHPOBAHHUS

a.  peXHM IIOBTOPEHUS MPEOOPa30BAHUS 4ACTOTHI

VHBEpTOp NPHBOAMT B JACHCTBHE HACOCHI € BapbHPYEMOH YacTOTOH, OH MOXET ONpPEHENsITh
KOJIMYECTBO pabOTAIONIMX HACOCOB (B MpeaeNax YCTAHOBJICHHOrO [Hala3oHa) B COOTBETCTBHH C
TpeOOBaHUSAMHI YIPABICHHS 3aMKHYTHIM KOHTYpPOM IIOA [aBICHHEM, H TOJIBKO OIMH HAacOC MOXET
[PUBOJMTECS B ACHCTBHEC BapbHPYeMOH 4acTOTOM 3a pa3. PeXHM IOBTOPEHHs HACOCOB, HPUBOJAMMBIX B
neiicTBUe MHBEpTOpOM ciienytommii | 1—2—3—4—1—2—3— 4—1, npuHuun "nepBblii —BKJI. EPBBIH —
BBIKIL" COOJIFOa€TCsl KOT/[a CHCTEMa YMEHBIIACT KOJIMYECTBO HACOCOB.

b.  pexum ¢pukcHpoBaHHOro MpPeodpasOBaHKs YaCTOTHI

VHBepTOp NPUBOAMT B JciCTBHE (UKCHPOBAHO OJMH HACOC, MPH ATOM KaK MHHHMYM OAHH H3 TPEX
HACOCOB JOJDKCH OBITh BbIOpaH. J[0DaBIeHHE HACOCOB COOTBETCTBYET PEXKHMY IIOBTOPEHHs, TOTJAa Kak
YMEHBIICHHE HACOCOB POU3BOJUTCS B COOTBETCTBHH C IOPSIAKOM HEPBBIN BKJL HEPBBIH BBIKJL. HJIM [EPBBI
BKJI. — IIOCJICIHHI BBIKIL.

C.  PEeXHM OTKIIOYCHHS

B pexxnme a mim b, Bce HACOCHI PEKPAIAT paboTaTh, €CIIM HHBEPTOP BHIKIIFOYCH.

(3) OO0wsicHenune BEIOOPA TAPAMETPOB PEKUMA (YHKIIHOHHPOBAHHUS

a.  peKHUM IIOBTOPEHUS PEOOPa30BAHUS 4ACTOTHI

Ecinu BBl kenmaeTe BHIOpaTh PEXUM IOBTOpPEHUs IpeoOpa3oBaHus 4actorsl, F3.31 nomkeH ObITH
ycranosiieH B 0. YrpasiieHue naHensto He aeiictyer, ecnu F3.20 ycranosien B 0, korzna F3.20 ycranoBien
B Ipyrue BEIMYNHBI IaHEJb OyaeT paboTaTh B COOTBETCTBUH C OIMCAHUEM ITapaMeTpa.

b. pexum dukcnpoBaHHOrO Pe0OpPa30BaHMUS YACTOTHI

Ecnu BBI jxenaete BHIOpaTh pexXuM (PUKCHPOBAHHOTO mpeodpa3oBanus yactothl, F3.31 nomkeH ObITh
ycraHoBlieH B 1 wim 2. YmpaBieHue maHesplo He neiictByer, eciu F3.20 ycranosien B 0, xorma F3.20
YCTAHOBJICH B APYTrUe BEIMYMHBI IIaHEJb OyaeT paboTaTh B COOTBETCTBHH C OIMCAHHEM MapaMerpa.

(4) dyHKUMST aBTOMATHYECKOTO IIEPEKITIOYCHIUS

@OyHKIMS aBTOMATHYCCKOTO MEPEKIIOUCHUS ACHCTBYET TOJIBKO B PEXHME IIOBTOpa IpeoOpa3oBaHMs
gacrorel. Cucrema OydeT aBTOMATHYCCKHM MEPEKJOYAThCS KakK MpH JOOABICHHH HAcoca IO Mepe
HACTYIUICHHSI BPEMCHM MEPCKIIOUCHHS M HACOCHl HAXOMATCS B CTAaOWIBHOM pabodeM COCTOSHHM
(moGaBneHne WM yMEHbIICHHE HACOCOB OTCYTCTByeT). Hampumep, mepen TeM Kak PEeXHM NPUBEJCHHS B
neiictBue nanemu 2G— 3G—4B nocine nepekimoyennsi oH 3G—4G—IB. Ecinu KoIM4uecTBO MPUBOAUMBIX B
JefiCTBHE HACOCOB JOCTHTACT MaKCUMyMa, (DYHKIHSI aBTOMATHYECKOrO MEPEKIIFOUCHHS He ACHCTBYET, HaKe

HECMOTPA HA TO, YTO BPEMS NEPEKIIOICHUSA HACTYITHUIIO.
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10.6.5. YcTtaHOBKa thyHKLUMOHaNbLHOro napameTpa AnsA noga4yv Bogbl nog
MOCTOSIHHbIM AaBNeHneM.

Jlis nonydeHus noapobHoi uH(opManuu O (QYHKIHOHAIBHOM IIapaMeTpe II0Jadd BOXBI MOJ
[IOCTOSIHHBIM JIaBJICHHEM, II0XKaIlyiicTa, 00paTHTECh

k onucannro rpynmsl F3 (I'pynma mapamerpoB ympaBiieHHS 3aMKHYTBIM KOHTypom) B Pasjene 6.
IMoxanyiicta, oOpaTuTe BHHMaHHE Ha TO, YTO BPEMsI YCKOPCHMS WM 3aMEUICHHS HE MOXET OBITh
[POTSDKEHHEE BPEMCHH IPUHSATHS PELICHHUS O IEPEKII0OYCHHH HAacocoB. ITociie MPOKIAAKH MPOBOIOB, KaK
noka3aHo Ha pucyske, F5.00 nomkeH ObITh ycTaHOBJIEH B 33.

(BBox BHemmHero mpepsiBanus) u F5.01 momken ObiTh yctanoBieH B 20 (3aMKHYTBIE KOHTYp HeE
neficTByer) st TOro, 4roObl n306exarTh (UIYKTyal[Md AaBICHWS NP JOOABICHHH WM YMCHBIICHUH
KOJITYECTBA HAacoCOB. JIyist moydeHust MoapoOHOH HH(OpMAanUK 00 YCTaHOBKE IapaMeTpoB, o0paTHTECh K

TabJuIe, PEACTaBICHHOM HIXKE.

DyHK-
I[HOHAIIb- HanmenoBanue Jluama3oH yCTaHOBKH Oo6bscHEHHE
HBIH KOJ
F0.08 Bpewms yckop. 1 VYcTaHOBIIEH B COOTBETCTBHU C
JIeIICTBUTEJILHON CUTyaIen
F0.09 Bpewmst 3amesy. 1 Kak yka3aHo BbllIe
F0.10 BepxH. npenensHas | Kak yka3aHo BbllIe
4acToTa
F0.11 HwxH. npenensHas | Kak yka3aHo Bblle
4acToTa
F3.20 Bri6op pexuma 0: uuBepTOp paboTtaer B pexxumMe | DTOMY mapameTpy HEOOXOIUMO,
MOJA4YH BOABI IOJ, OJIMH TIPUBOJI 1Ba Hacoca 410061 ELM pabotan ¢ F3.31, nis
MIOCTOSIHHBIM 1: manenp mogavu BOAKI IO TOT0 94TOOBI CHCTEMA YIIPABIICHUS
napieHueM 1 MIOCTOSIHHBIM JJaBJICHUEM I0/IaYH BOJBI IO/ TIOCTOSTHHBIM
JIEHCTBYET B PeXKUME OJHH - JIaBIICHHEM JeicTBOBaA (ULt
IIPHBOJ — J[Ba Hacoca MIOJTy9eHHUsI HOAPOOHOH
2: IaHeNb HOJa4Yy BOJBI 0T nHbopManuy, oo6paTHTECh K
MTOCTOSIHHBIM JIaBJIICHHEM naparpady 10.6.4
JIeHCTBYET B PeXKUME OJHH -
IIPHBOJ — TPU Hacoca
3! maHeINb HOJaYX BOJBI 0T
MIOCTOSIHHBIM JJaBJICHUEM
JIeHCTBYET B PeXKUME OJHH -
IIPHBOJ — YEThIpe Hacoca
F3.21 Juana3oH YCTaHOBIICH B COOTBETCTBHH C
YAaJICHHOT O JIefiCTBUTENBHON cUTyaruen
MaHOMeTpa
F3.22 PaspereHHbli cIBUT | YCTaHOBIICH B COOTBETCTBHH C
JUIS BEPXH. JIefiCTBUTENBHON cUTyaruen
IIpefeIbHON YacTOTHI
U HIDKH. TIPEIeNbHON
JaCTOTHI IPU
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DyHK-

[HOHAIT- HaumenoBanune Jluana3oH yCTaHOBKH OOBbsicHEHHE
HBIN KO

100aBIIEHUH U

YMEHbLICHHH

KOJINY€ECTBA HACOCOB

F3.23 Bpewms npuHsTHSL VYcTaHOBIIEH B COOTBETCTBHH C
peleHus o JIefiCTBUTENBHON cUTyaruen
MIEPEKIIFOUCHUH
Hacoca

F3.24 Bpewmst 3a1epiKu VYcTaHOBIIEH B COOTBETCTBHU C
TIepeKIIOUCHHS JIefiCTBUTENBHON cUTyaruen
MIPOBOTHHUKA
MAarHUTHOTO
yIpaBJIeHHs

F3.25 WHTtepBan VCTaHOBIJIEH B COOTBETCTBUH C Ora ¢yHKuMs OyIeT el CTBOBATS,
aBTOMATHYECKOTO JIeHCTBUTENIBHON CUTyaluei ecnu oHa ycraHosieHa B 0,
MIEPEKITFOUCHUS MOXKAITYHCTa, BBITOJIHUTE

YCTaHOBKY B 3aBHCUMOCTH OT
CHTYaIHH.

F3.31 Bri6op pexuma 0: pexxuM HOBTOPEHHUS Dromy napamerpy HeoOXOAUMO,
MOJA4YH BOBI IIOJ, peoOpa3oBaHust YaCTOTHI 4yt00b1 ESQ paborain ¢ F3.20, nns
MOCTOSHHBIM MePBbIN BKIL.- HEPBbIA BBIKI. 1: TOT0 YTOOBI CUCTEMA YIPABICHUS
JIaBJIeHHEM 2 pexuUM PUKCHPOBAHHOTO MOJa4YM BOJIBI IO/ IIOCTOSHHBIM

peoOpa3oBaHusl YaCTOTHI, JTaBIICHUEM JieficTBOBaNa (Jist
MEePBBIH BKIL — IEPBBIH BBHIKI. 2: TOJTy9eHUsSI TOAPOOHO
PEXUM (pUKCHPOBAHHOTO uHpopMaIyu, 00paTUTECh K
HpeO6pa3OBaHI/I${ YacTOTHI, naparpa(by 10.6.4

TIEPBBIN BKJI. — ITOCJICAHUIA BBIKIL.

F5.00 Bri6op GyHKIMI omnyuieH DTOT napaMmeTp JOKEH ObITh
BXOIHOH KileMMBbI X1 ycraHosJieH B 33: BBoJ| BHEIIHEr 0

TIpepbIBAHUS

F5.01 Bri6op GyHKuMi omnyuieH DTOT napaMmeTp JOKEH ObITh

BXOJIHOM KJIeMMBbI X2 yctaHoBJieH B 20: 3aMKHYThIH
KOHTYD He JIeiiCTBYeT.
10.6.6. OTanbl yCTaHOBKU M NpUHUMNMANbHaA cxema.

(1) Dramsl ycraHOBKH
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Wcnonb3yertcs kal
06bl4HbIA MHBEPTO[ *

Hea
A 4

Z Hacoca 3 Hacoca 4 Hacoca
Thin ynpapieHe monadet

Her
BOZIBI ITOJ] TIOCTOAHHBIM
JapieHieM ?
He
‘YcTaHOBKa IapaMeTp:
CHCTEMEI IIO/IauH BOIE! I
o MapameTpbl HacTpoet
[ .
Y IMaBHOro MHBEPTOP:
KoreL
Puc. 10-9
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Puc. 10-10 npuHIunuaibHas cXxeMa KOHTPOJLIepa MOAAa4u BOABI I0/1 0CTOSTHHBIM AaBJIEHUEM
Omnucanne (1B,C1B), (1QC1G), (2B,C2B), (2QC2G), (3B,C3B), (3QC3G), (4B,C4B), (4QC4G)
0003Ha4al0T COOTBETCTBEHHO 2 KJIEMMBI, COOTBETCTBYIOIIME KJICMMaM yIpaBJICHHs "BapbHpyeMas 4acToTa
Ne.1","ucrounuk nuranus Nel ", "Bappupyemas dacrota Ne2","myntupoBanue Ne2","Bapbupyemasi 4acrora
Ne3 " "myntupoanue Ne3 "," Bappupyemas dactora Ned"," mryHtupoBanue Ne4" Ha KOHTpoJUiepe Mmojadu

BOJBI ITOCTOAHHOT O TaBJICHUA.
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11. MpoTokon cBA3M NopTa nocriegoBaTenbHON cBA3M RS485
11.1. Pestome

B Hammx WHBEPTOpax MBI yCTaHABIMBaeM oObIMHBIN uHTEep(eiic cBs3u RS485/RS232 (ommws).
IMocpencTBoM manHOTO HHTEpGeiica CBs3u Bemyiiee ycrpoicto (takoe kak 1K, ITJIK, KkoHTposuIep u T.1.)
MOTYT OCYIIECTBIIATH LICHTPAIN30BaHHBI MOHHTOPHHI HHBEPTOpa (2 MMEHHO, yCTAaHABIMBATH [APaMETpE,
yIpaBisiTh paboTOM WHBEPTOpa, CYMTHIBATH pabodee COCTOSHHE WHBEPTOPA) W YIPABISATH WM C
JUCTAaHIIHOHHOU KJIAaBHATYPBI, KOTOpask MOXET IOJCONUHATHCS I Pean3aliy Pa3INIHbIX TpeOOBaHUH K
HCIOJIb30BAHHIO, BBIIBHI'A€MBIX [10JIb30BATEICM.

JIaHHBIIl TPOTOKOJ CBSI3U MpENCTaBIsieT co0oi (aiin KputeprueB uHTEepdeiica, mperHa3HAYCHHBINA IS
pealH3alli¥l  BBINCYKA3aHHOM (YHKIMH, IIOXKadyiicTa, MpPOYTHTE BHHMATENbHO OJTOT Gailn u

IIPOTrpaMMHUPYHTE €ro TaKHM 00pa3oM, YTOOBI peaIn30BaTh yoaIeHHOE H CETEBOE yIIPAaBICHUE HHBEPTOPOM.

11.2. Conep)KaHMe n onucaHue NpoTokKona

11.2.1. PeXumM nocTpoeHnsa ceTu cBA3MN

Puc. 11-1 cxema nocTpoeHus ceTu

11.2.2. Pexum cBA3un

B nacrosimee Bpemsi nHBepTop ESQL000 MOXET MCIONIB30BaThCS HE TONBKO KAaK BCIIOMOTATEBHOE
YCTPOICTBO, HO M KaK IJIaBHOE YCTPOHCTBO B RS485,ecii nHBEpTOp MCIIONB3YETCst KaK BCIIOMOTraTeNbHOE

YCTPOHCTBO, pOJIb Beylero ycrpoiictsa MoxeT BoimonHATh [1K, ITJIK nnn yenoBeko-MammHHbBIH
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uHTep(elic, ¥ ecli OH HCIONb3yeTcsl Kak IIaBHOE YCTPOICTBO, IJIaBHOE U BCIOMOTaTEIbHOE YIPaBICHHE
HMHBEPTOPOM MOXKET BHITOTHATHCS UM, KOHKPETHBINH pekiUM CBS3H YIOMSHYT HIDKE:

(1) 1K wmu TUIK sBasietcst 6a30BBIM GJIOKOM, HHBEPTOP SIBISIETCSI BCIIOMOTATEBHBIM YCTPOHCTBOM,
CBSI3b 00€CIIEUNBACTCS MEXKLY 0a30BBIM OJIOKOM U BCIIOMOTaTEIBHBIM yCTPOHCTBOM.

(2) BcrmomorarensHOE YCTPOMCTBO HE OTBEYaeT, Korjga 0a30BbIA OJIOK HANPABIICT KOMAaHIy IIO
MIIPOKOBEIATEILHOMY aJIpecy.

(3) Ilomb3oBaTesnb MOKET yCTAHABIMBATH MECTHBII agpec, CKOPOCTh Mepeqadyd AAHHBIX U (opMmaT
JTaHHBIX HHBEPTOPA C KJIaBHATyPhl BCIIOMOTaTeIbHOTO YCTPOHCTBA.

(4) BcrmomoraTenpHOE yCTPOMCTBO MepeqaeT OT4eT ¢ MHpOpMaIHeld O TeKylled HeHCIPaBHOCTH B
nocJieiHei OMTOBOW CTPOKE OTBETA.

(5) ESQ 1000 obecneunBaer untepdeiic RS485 interface.

11.2.3. PeXxum TpaHCcnopTUpOBKU

ACHHXPOHHBII TOCNIEIOBATENbHBIH, MOJIYIYIJICKCHBII TPaHCHOPTHPOBOYHBINH pexxuM. Dopmar mo
YMOJIYAHUIO U CKOpOCTh TpancmopTipoBku: 8-N-l, 9600 Out B cexkyHmay. YcTaHOBKa CHELH(HICCKOTO

mapameTpa MpeACTaBICHO B OMUCAHWH Koja QyHKIHOHANBHOM rpynsl F2.14~F2.17.

11.2.4. dopmaT CTPOKU BUT KOMAHAHbIX AaHHbIX
(hopMaT KOMaHIHOH CTPOKH BEJIYLIEr0 YCTPOUCTBA
mop |1 2 3 4 5 6 7 8 9 10 |11 |12 |13 (14 |15 |16 |17 |18
710
K
oTI
paB
KH
w [« >k »k Rk w | w
CEZEEEEER|E|E|Z B 5|5 |5|5|F|5F|8|9|7
s BB eEBzEle ||z lg |2 |2 |2 |2 |c|c|c|e|¢&
S |2l @6 2|6 2| € ] S S = = = = =3 =3 =3 =3 [
e [xC|xC¢lxZ|lxE|ls |5 |2 |8 |5 ||l |e[g |88 |~E
% |6 w|d w|g B[ 2| S |E |= ] ] 5] ] 3 3 ] e | =
S |2 a5 als =5 = 2 3 ] ] = = = = 2 2 2 e | =
L =R =N Ol e = 2 z z 8 8 8 8 @
= ®of® of® gf® g g =] Se Se oo oo o) o) <
2 2 S [N & = = X X g I I 2
2 3 5| Bl Rl E|Els|l=l2|2 [ |8 E
@ ] ] = | = = = = T = = = o o o o ®
3 I I o o| & s | B = = = < |< < |<
g sl = =21 2|E|[EZ|e|e |E|E |8 |E |2 |2 |2 |=2
S o o ) o = e = = ) >< >< >< Z Z =2 =2
= = = = (¢} (¢}
& & o o o o
o] o] = =
) ) = =
= = @ <
S| < 2|3
Omnpenenen |mepenuss —|azapec KOMaHJHBIH | yqacTok Y4acTOK TIPOBEPOYH | KOHEI]
ue 4acTh Y4acTOK HHIEKCa YCTaHOBKH |BlIif y4aCTOK
JIaHHBIX
OaiiT 1 2 2 4 4 4 1
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[ompasin | | | | | |

(hopmMaT KOMaHAHON CTPOKH BCHOMOTaTeNbHOTO YCTPOHCTBA

mop |1 2 3 4 5 6 7 8 9 10 |11 |12 (13 |14 |15 |16 (17 |18
710
K
oTII
pas
KH
W K B BN R w | w
CEZEZEEEE|IE|R P | T |5 |5 |55 |FI|5F|5F|9|¢?
s Bk zR | |2 |2 |2 |2 |2 |8 |2 |lele|lelg |z
=1 o 0ld 2|8 |l =] =] 5} 5} = = = = w w w w [}
O |[HCIxCIxE[xE|lE 2 x x 5 5 5 5 o] o] o] o] =
w o wlea wla Ela BH| © =] = = = = = 1 "COS "COS "COS "cos =
o] B ol o8 &8 ®»| H 3 o] oot = = = = o
| gl® 2 5|® 5| 8 =1 o T e e e ] g g g = )
O ol ol g|® of 2 a =8 =8 = = = = e
= 2 2 15 SN & = = = X I I o o =
S 3 3 = w| & E] =] =] S S S S I I ) ) =
< = = o | = = T T =} T T = s s o o =
e o o 3 ol & & = = = T T < |< |< |<
2 3 b= = =51 g Z o o ) [ Z Z g = £ g
) o o =] o = ¢ = = =] >< ] >
= = o o 2 2 2 2
=] =] = = ] ] S S
o o T T
) ) = =
= = g g
c c = =
OmpeneneH |mepenHss  |agpec KOMaHJHbIH | y4acTOK Y4acToK NIPOBEPOYH | KOHEL]
ue 4acTh Y4acTOK HHJEKCa YCTaHOBKHM  |Blif y4acTOK
JIaHHBIX
OaiiT 1 2 2 4 4 4 1
OTIPaBKH
Puc. 11-2 popmat KOMaHIHOI/0TBETHO CTPOKH OUT
Pemapxka:

(1) "VvacTok ycTaHOBKM AaHHBIX" ¥ 'y4acTOK paboOdYMX MNaHHBIX" MOXET HE MPHCYTCTBOBATH B
HEKOTOpPBIX (HOpMaTax CTPOKH 0aT KOMaHI/IaHHBIX, TAKAM 00pa3oM B KOMAaHIHOM JIHCTE MPOTOKOJA OHH
OTMEYEHBI CIIOBOM "HeT"

(2) B mpoTokoie qefiCTBYIOMIMM CHMBOJIOM JUTsS yCTaHOBKH siBisiercst: ~, 1,2,3,45, 6, 7, 8, 9, A, B, C,
D, E, F u mectuaguarepuun. nanusie ODH, ASCII mmknero perucrpa a, b, ¢, d, e, f ue neiictyror.

(3) DOddexruBHas qEHA KOMaHIHOH cTpoku 14 i 18 Gaitr

11.2.5. PasbscHeHue u onucaHue chopmaTta
(1) waano crpoku GuT

ee cumBoaI "~" (a HMEHHO mIecTHaAATepHIHbI 7E), OMMHOYHBINA GaiT.

(2) anpec BcriomoraTensHOrO yCTpoiicTBa

3Ha4yeHMs JaHHBIX: MECTHBII aJpec BCIOMOraTeJIbHOI0 yCTpOiicTBa, NBOiTHOM GaiitT dpopmar ASCII .
3aBojicKasi ycTaHoOBKa o ymomganuo — 01.

(3) xomanpa 6a3oBoro 6110Ka/OTBET BCIIOMOTaTEIbHOrO YCTPONHCTBA
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3HaueHHs TaHHBIX: 0A30BBIi OJIOK OTHpABISET KOMAaHIY, W BCIIOMOTaTENbHOE YCTPOUCTBO OTBEYAET
koMauze. J[BoitHoii 6aiit, popmat ASCII .

Krnaccuukanust GyHKIUH OTBETHOrO Koja: Buaer 1>: koMmaHaubli kox = "10", Ga30BBIl OJIOK
3alpalIMBacT BCIOMOTraTEeIbHOE YCTPOWCTBO MEpefaTh OTYET O COCTOSHHH TEKYIIeH MOATOTOBKH H O
CHTYAIMH YIPABICHHS.

Ta6uuua 11-1 3HayeHus KoJa 0TBETA AJs KOMaHIHOro xoxa ""10"

KOJ{ OTBETA 3HAYCHHS
ASCIl  [cocrosuue VIpaByieHne ¢ IIIaBHOro 6J10Kka | YCTaHOBKA YaCTOTHI
HOJTOTOBKA paspereHo paspereHa
BCIIOMOTaTeIbHOrO
yCTpoiicTBa
10 He roros HET 3HaYCHUS
11 TOTOB paspelieH paspelieH
12 TOTOB paspelieH paspelieH
13 TOTOB HE pa3penieH HE pa3penieH
14 TOTOB HE pa3peuieH HE pa3peuieH
20 onmoOKa CTPOKH
Bupb 2> komanassblii kox = " 11" ~" 15" | 5 BunoB (yHKUMOHAIBHOW KOMaHIbl, KOTOPYIO TJIaBHOE

YCTPOHCTBO HAIIPABJIET BO BCIIOMOTaTebHOE YCTPOHCTBO, AT OTyIeHHs TOAPOoOHOI HHOpMauu
00paTUTECh IPOTOKOTY KOMAH.

Ta6uauna 11-2 3HayeHus KoJa 0TBETA JAJs KOMaHIHOro xoxa ""11-15"

Kox orBera 3HaYeHHs KOIa OTBETOB OIHMCAHHE
ASCII
00 CBsi3b co BCIIOMOTaTETbHBIM

YCTpOICTBOM M YIpaBIeHHE HOPMAJbHEIE;
M3MEHEeHHE  (DYHKIMOHAIBHOTO Koma
JICHCTBYET; apOoIb MPaBIILHBIN.

20 (1) ommOKa pw MPOBEPKE CTPOKH Korza BbIIaeTcst 3TOT KOJ| OTBETA,
(2) m30bITOK maHHBIX B ''ydacTke |mammble “yuacTka KomaHm', “ydactka
KOMaHL ", uHzaekca" u "ydacTka JaHHBIX paboThI"
(3) m30BITOK maHHBIX B ''ydACTKE |HE BBIIAIOTCS.
uHaeKca'",

(4) ommbka mHBI CTpoKW/ HH
omuH Oaiit ASCIl He mnpucyTcTBYeT Ha
y4acTKe KpOMe Hadasa 1 KOHIIA CTPOKH

30 (1) ympaBneHHe BCIOMOraTEIBHBIM HezaBucnMo OT OT4eTa, 3TOT KOI
YCTPOHCTBOM HE JCHCTBYET OTBETA  OTHOCHUTCS K  TEKyILIeMy

(2) mHe  pmeiicTByer — M3MEHEHHE | yCTAHOBICHHOMY COCTOSIHHIO

apamerpa (hyHKIMOHAIBHOTO KOz BCIIOMOraTe/bHOro yctpoiicra. Korma

(3) m30BITOK [MAaHHBIX HA YJacTKe [1aHHBIe OTdeTa ydactka ', “ydacrka

"TAaHHBIX YCTAHOBKHM/PabOTHL. uHzaekca" u "ydacTka JaHHBIX paboThI"

(4) oumbKa mapossL. BBINAIOTCS. B COOTBETCTBHM  C

TpeOOBAHUSIMU POTOKOJIA.
(4) BcmoMoraTenbHbIi HHACKC /KOMAHIHBIH HHAEKC/ HHIEKC HEHCIIPABHOCTH
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3HavYeHHs JaHHBIX: BKJIFOUAIOT OAiT BCIIOMOraTeIbHOTO MHAEKCAa U 0allT KOMaHIHOIrO HHIEKCa.

Jliist 6a30BOro GJIOKA, YYACTOK BCIIOMOTATENBHOTO MHAEKCA, KOMAHHOTO MHAEKCA MCIONBb3YETCS s
Croco0CTBOBaHMS KOMaHze 0a30BOro 0JI0Ka B pean3aluu crenupuieckoi GpyHKIIH.

KomaH/1a riaBHOTO yCTPOWCTBA IIPH PeaTN3al[ii KOHKPETHON (yHKIIHH.

JI7isl BCIIOMOTaTENbHOTO YCTPOUCTBA, YYaCTOK BCIIOMOTATENbHOrO HMHACKCA, KOMAHIHOTO HHIEKCa
HCIONB3YETCs TS OTYEeTa

O KOJie COCTOSHHUS HEUCIIPABHOCTH, KOMAHIHBII HHJIEKC TIepeaaeTcsi 6e3 H3MEeHEHHS.

Tum faHHBIX: MecTHAaAUATepuyH. 4 Oaiita, popmat ASCII .

Komangublii 6aiiT 3aHMMaeT aBa MIaaIuuxX Oaiita, nmana3od gaHueix. 00" ~"FF" .

BcnomorarenbHbli HHAESKC 3aHUMAeT JIBa CTapIiux OaiiTa, quana3od gaHHeix: 00" ~ "FF".

CoCTOsIHUE HEHMCIIPaBHOCTH BCIIOMOTaTeIbHOTO YCTPOWCTBA 3aHMMaeT OaiT “BCIIOMOraTesbHOro MHieKca',

cMoTpure Tabumiy 11-3.

Ta6uuua 11-3 Onucanyue THIOB OIIHO0K
KO OIHCaHHE KO OIHCaHHUE
HEHCIIpaB- HEHCIPaBHOCTH
HOCTH

1 UpesMepHblii TOK 1pu pabore ¢ |13 3anmTa KOHBEPTUPYIOLIEro
YCKOpEHHEM MOJIyJIst

2 UpesMmepHblii TOK 1pu pabore ¢ |14 C0oii BHELIHEr0 yCTpOiicTBa
3aMe/UICHHEM

3 Ype3MepHbIii TOK npu pabore Ha |15 CO0ii 11enn BBISBJICHHS TOKA
HOCTOSHHON CKOPOCTH

4 Ype3MepHOe HATPSHKEHUE PH 16 cooii cBsa3u RS485
paboTe ¢ yCKOpEeHHeM

5 Ype3MepHOe HATPSHKEHUE PH 17 3ape3epBUPOBAH
paboTe ¢ 3aMeICHIEM

6 Ype3MepHOe HATPSHKEHUE PH 18 3ape3epBUPOBAH
paboTe Ha MOCTOSIHHOM
CKOPOCTH

7 YpEe3MEpHOE HAIPSHKCHHE 19 TToHMKXEHHOE HATIPSDKCHUE
HCTOYHMKA TUTaHUS
KOHTpOJLIEpa

8 Ieperpy3ka HHBEpTOpa 20 Bo3My1lieHne B cucreme

9 Ieperpy3ka nBuraTens 21 3ape3epBUpOBaH

10 IleperpeB nHBEpTOpa 22 3ape3epBUpOBaH

11 3ape3epBUPOBAH 23 oumOKa 3aMKuCH ¥ CYUTHIBAHUS

ctupaemoro [I13Y
12 3ape3epBUPOBAH

(5) mpoBepouHas cymma

3Ha4yeHHs JaHHBIX: IPOBEPKa CTPOKH OUT, 4 Oaiita, ASCII.
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Merox BBIUMCICHUS: HakoIUIeHHas cymma BenuuuHbl koma ASCIl Bcero OGaiita ot "aapeca
BCIIOMOTaTEIILHOTO yCTpoiicTBa" 10 "IaHHBIX paboThl”

(6) xomen crpoku mectHaanarepudn. OD, ognHOYHBIH OaiT

11.2.6. MpoTokon kKomaHAa

Crpoka 6ut 7E u xonen crpoku 0D, anpec, npoBepounas cyma, ASCII ygactok popmaTta cHMBOIOB
B

CJIICAYIOLIEM OIMMCAaHUH OITYLICHBI.

14 4

Bcemo- (uupex |Ycranos- |OtmpaBka ¢ TOYHOCTb |ONHUCaHUE
Hineomie Umipit  |mMora- |cmo- |[ka man- |rmaBHOro 6110Ka pabounx
610K Telmb- |psaKa |HBIX HAIpUMep, C TAKOTO | JaHHBIX
mpErK  [HOE pabotel  [kak ITK oneparus
ycrT- JIMaIa30H | yIpaBICHHS
poii- HHBEPTOPOM (S3BIK
CTBO C) dpopmat
UH- KjacTepa,
JIeKC BCIIOMOTATeIbHBIH,

azpec ycrpoicTaa
ycranosiie B 01)

npoBepka cocrosiuus |10 00 00 HeET ~010A00000192\r |1
BCIIOMOTATEILHOTO
JIBUTATENS
TeKyIIas 11 00 00 HET ~010B00000193\r 0.01Tg
YCTaHOBIL.
4yacrora
o | Texymas pabou. (11 00 01 HET ~010B00010194\r 0.01Tg
@ |uacrora
E BrixoaHoe 11 00 02 HET ~010B00020195\r IB
g [Hanpsxenne
2 |Bexommoit Tox |11 00 03 HET ~010B00030196\r 0.1A
& Hamnpsoxenue 11 00 04 HeET ~010B00040197\r IB
§ LINHEBI
2 |Ckopocts 11 00 05 HET ~010B00050198\r  |l06. B
Z |HarpyskeHHOro MHUH.
§ JIBUTATENS
g |Temm. monyns |11 00 06 HET ~010B00060199\r 1°C
% PaGouee Bpemst |11 00 07 HET ~010B0007019AVv |lu
3 |nakomnernnoe 11 00 08 HET ~010B0008019B\r  lu
5 |Bpems
E BxonHas 11 00 09 HET ~010B0009019C\r |mer
g |KiemMa
® [BpIxomHAS 11 00 0A HET -OIOBOOOAOIA* |uer
KJIEMMa
aHAJIOTOBBIH 11 00 0B HET ~010B000B0O1A6V\ (0.01B
seog VCI
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aHAJIOTOBBIH 11 00 ocC HET ~010B000CO1A7\r (0.01B
sBog YCI
aHAJIOTOBBIH 11 00 0D HET ~010B000DO01A8Y (0.01B
BBox CCI
BBOJ BHewHero (11 00 OE HET ~010BO00OEO1A9\r (0.01I'y
HMITyJIbCa
CYHUTHIBAHHE 11 00 OF HET ~010BO00FO1AAYr |uer
COCTOSIHUS
HHBEPTOpPa
KOMaHa 12 00 00 HET ~010C00000194\r HET
paboTbl
BCIIOMOTATEIIbH
Oro ycTpoiicTsa
YCTaHOBKa 12 00 01 Ol'n- ~010C00010FA0027(0.01T 1t Vcranos
obecrieyeHus Bepxu. |C\r JIeHHas
4acTOTOU npeaeIbH yacrora
TeKy1ei ast =40.00T"1g
paboThl yacrora
BCIIOMOTATEIIbH
@ |oro ycrpoiictsa
g pabora 12 00 02 Ol'n- ~010C00020FA0027[0.01T 1y YCTaHOBII
% |Bcmomorarensu Bepxu. |D\r CHHas
5 Oro YCTpOWCTBa npeaeIbH pabouas
3 [c obecneuennem as yacrora
g |paboueii yacrora BCIIoMoOra
% 4acTOTOU TEJBHOTO
=3 YCTpOHCT
: Ba
2 =40.00T"11
'§ pabora Buepen |12 00 03 HeET ~010C00030197\r  |mer
& |BcromoraTensH
5{ Oro ycTpoiicTsa
3— paboTta Ha3zazg 12 00 04 HET ~010C00040198\r HET
£ |BCTIOMOTATENBH
£ |oro yCTpoicTBa
= |pab6ora Bnepen |12 00 05 Ol'n- ~010C00050FA00280.01T 1y pabora
BCIIOMOTATEIIbH Bepxu. |0\ BIIEpe]
Oro YCTpOWCTBa TpesenbH YCTaHOBII
¢ obecrieueHueM as eHHast
paboueit yacrora yacrora
4acTOTOU Ha4YaJbHO
i
Harpy3Ku
=40.00T"11
paboTta Ha3zazg 12 00 06 Ol'y — ~010C00060FA00280.01T 1y pabora
BCIIOMOTATEIIbH BEpPXH. 1\r Hazaj
Oro yCTpOWCTBa mpenen YCTaHOBII
¢ obecrieueHueM 4acTOTHI CHHas
paboueit 4acTora
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YaCTOTOU

Ha4aJIbHO

i
HArpy3Kd
=40.00I'y

OCTaHOB
BCIIOMOTaTeIbH
Oro ycTpoiicTsa

12

00

07

HET

~010C0007019B\r

HET

TOTYIKOBAs
pabora

BCIIOMOTaTeIbH
Oro ycTpoiicTBa

12

00

08

HET

~010C0008019C\r

HET

TOTYIKOBAs
pabora Brepen

BCIIOMOTaTeIbH
Oro ycTpoiicTBa

12

00

09

HET

~010C0009019D\r

HET

TOTYIKOBAs
pabora Ha3zazg

BCIIOMOTaTeIbH
Oro ycTpoiicTsa

12

0A

HET

~010CO00A01A5\r

HET

OCTaHOB
TOJYKOBOM
paboTbl
BCIIOMOTaTeIbH
Oro ycTpoiicTsa

12

00

0B

HET

~010C000BO1A6\

HET

BOCCTaHOBJICHH
e rocie coost

BCIIOMOTaTeIbH
Oro ycTpoiicTBa

12

00

oC

HET

~010CO000CO1A7\r

HET

CPOUHBIH
OCTaHOB
BCIIOMOTaTeIbH
Oro ycTpoiicTsa

12

00

0D

HET

~010CO00E01A8\r

HET

TIOX OIOHIIBHOUIDIHAD

edioweden oMHALR

uudposas
YCTaHOBKa
paboueit
yactorsl FO.01

13

00

01

HET

~010D00010196\r

0.01I'g

YcraHnoBka
HaIpaBJICHUS
pa6otsr F0.03

13

00

03

HET

~010D00030198\r

BpeMs
YCKOpEHHUS
F0.08

13

00

08

HET

~010D0008019DV

0.1C

BpeMs
3aMeJICHUS
F0.09

13

00

09

HET

~010D0009019EV

0.1C

2T
OHBIOL

uudposas
YCTaHOBKa
paboueit
gacrorel FO/01

14

00

01

Ol'n-
Bepxs.
IpeneabH
ast

~010E00011388026
B\r

0.01I'

Kox
YCTaHOBII
C€HHOW
dyHKUIMN
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yacrora F0.01=50
00Hz
VcraHoBka 14 00 03 0,1 ~010E00030001025 |1 DyHKINO
HATMpPaBICHUS AV HaJIbHBIN
paboThl KOJI
F0.03 YCTaHOBK
u F0.03
IS
paboTbl
Hazaj
BpeMst 14 00 08 0-8CA0 |~010E000803E8028 |0.1C dyHKIHO
YCKOpEHHUS B\r HaJIbHBIN
F0.08 KO
YCTaHOBK
u F0.08
B
BpeMst 14 00 09 0-8CAO0 |~010E000903E8028 |0.1C DYHKIHO
3ameieHus | C\r HaJIbHBII
F0.09 KO
YCTaHOBK
u F0.09 B
10.0¢c
L, o |3anpoc Bepcun |15 00 00 no ~010F00000197\r (1
2 & |nporpammuoro
c S
E S obecreyeHust
6 ® |BCmomorarensH
Eg 0ro ycTpoiicTsa
]
=
=
S
3
3
f=*)
2
=
z
)
3

Tadauna 11-5 3Ha4eHHs CJIOB B OTBETE O COCTOSIHMHM B CYUTHIBAHUH KOMaH/bI COCTOAHUA HHBEPTOPaA

ouT 3HAYEHUE
OIUCaHHE 0 1

but 0 COCTOsIHHE paboThl/0CTAHOBA OCTAaHOB pabora

bur 1 JloroTumn 1715 HEAOCTATOYHOTO HOpPMaJIbHOE INoHMKEeHHOE HANIPSDKEHHE
HAIPSDKEHUS

Bur 2 nororun pabotet FWD/REV Pabora Bnepen | Pabora Hazaz

but 3 Jlorotun pexxuma paboTsl He JieiicTByeT JieificTByeT
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CKauyKOBOM YaCTOTHI

JaCTOTBI

but 4 JIOTOTHII PeKUMa 00BIYHOM He JeiicTByeT neiicTByeT
paboThI

bur 5 JIOTOTHUII PEKHMa TOJIKOBOH HET TOTYKOBas pabora
paboThI

bur 6 Jiorotun pexuma padorsl ITJIK HET J1a

bur 7 JIOTOTHI PEKMMa MHOTO3TAallHOM | HET na

Ta6auua 11-6 cuuThiBaHne napaMeTpa pyHKIMOHAIBHOIO KO/Ja BCIIOMOIaTeJILHOI0 YCTPOiicTBA

Ompene- o .
eHme CunThiBaHUE TTapaMeTpa (GYHKINOHAIBHOIO KO/Ia BCIOMOTaTeIbHOI0 YCTPOICTBA: BCE
P napaMeTpsl pyHKIIMOHAIFHOTO KOJja KPOMeE ITapoJisi [OIb30BaTEIIs U Tapoisl TPOU3BOIUTEIIS
Y Hauaio Anpec Topsok Nnupeex Paboune IIpoBepounast Komnerg
CTPOKH TOpsiIKa JIaHHBIE cymma CTPOKH
Topsnox CMmortpute
TJIABHOTO 7EH ADDR 13 4 BCC ODH
peMapky
OI10Ka
Komm-
YECTBO 1 2 2 4 0 4 1
Gaiit
OTtBeT
BCIIOMOTa- CwmoTpaTe [Tapam.
TEJLHOTO 7TEH ADDR 06 pemapiy DyHKII. BBC ODH
ycTpoi- Koja
cTBa
Koun- 1 2 2 4 4 4 1
YECTBO
KoMaHHbIi HHAEKC = KOMOMHHPOBAHHBII U3 TPYIIIOBOro HoMepa (hYHKIIMOHAIBHOTO KOAa 1
LIECTHAI[ATEPUYHOr0 KOa HOMepa QyHKIMOHAIFHOTO KOJa.
Hanpuwmep:
Pemapka Ecnu BBl X0THTE cUnTHIBaTh (yHKIMOHaNbHBIN koa FO.05, nnnekc nopsaka = 0005

Ecnu BBl XOTHTE CUMTHIBaTh (GyHKIMOHANBHBINA Kox F2.11, unaekc nopsaka = 0202F;
Ecnu BBl XOTHTE CUUTHIBaTh (HyHKIMOHANBHBINA Ko F2.15, nnaekc nopsaka = 0212B;
Ecium BBl XOTUTE CUUTHIBATh HYHKIMOHAJIBHBIN Koxt F2.13, nnekc nopsaka = 020D;

CooTBeTCTBYIONIEE OTHOIICHUE MEXIY JECITHIHON U MIeCTHAAATEPUIHON BEIHIMHON
rpynnsl GYHKIHOHAIBHOTO KOJa

PyHKumH- JecsaTma- @yHKuHo- Jecsatma-
OHaJIbHAast hex HaJIbHAasA hex
Hast Hast
rpymnmna rpymnmna

FO 0 OOH F6 6 06H
F1 1 01H F7 7 07H
F2 2 02H F8 8 08H
F3 3 03H F9 9 09H
F4 4 04H FD 13 ODH
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F5 5 | om | FF 15 OFH

Bupryans-
HBIE
JTaHHbIE

0-FFFF (a umenno 0-65535)

Iepen ycTaHOBKOW HapameTpa (QYHKIHMOHAIBHOTO KOJa, MOXKAaIyHCTa, BBEAUTE NPAaBHIbHBIA Iapoib

TI0JIB30BATEIIA.

Ta6aunua 11-7 YeranoBka napamerpa ¢pyHKIHOHAIBHOIO K02 BCIIOMOTaTeJIbHOIO YCTPOiicTBa

Ompene- o .
eHme CunThiBaHUE TTapaMeTpa (GYHKIMOHAIBHOIO KO/Ia BCIOMOTaTEeIbHOI0 YCTPOICTBa: BCE
napaMeTpsl GpyHKIIMOHAIFHOTO KOJja KPOME ITapoJisi OIb30BATEIIS U Tapoisl TPOU3BOJUTEIIS
dyHKIMN
Y Hauaio Anpec Topsok Nupeex Paboune IIpoBepounast Komnerg
CTPOKH TOpsiIKa JIaHHBIC cymma CTPOKH
Iopsox CMmoTtpuTe
IJIaBHOrO 7EH ADDR 14 P 4 BBC ODH
peMapky
OJ10Ka
Komm-
YECTBO 1 2 2 4 0 4 1
Gaiit
OtBeT
BCIIOMO- CMmortpute [apa.
7TEH ADDR 06 OyHKII. BBC ODH
raTelbHOrO peMapky
o Koja
ycTpoicTBa
Komm-
YECTBO 1 2 2 4 4 4 1
Gaiit
KoMaHHbII HHAEKC = KOMOMHHPOBAHHBII U3 TPYIIIOBOro HoMepa (PYHKIIMOHAIBHOTO KOAA 1
LIECTHAII[ATEPUYHOT0 KOa HOMepa GyHKIMOHAIFHOTO KOJa.
Hanpumep:
Pemapka Ecnu BBl X0THTE cunTHIBaTh (yHKIMOHaNbHBIH kox FO.05, nnaekc nopsaka = 000B
Ecnu BBl XOTUTE CUUTHIBATh GYHKIMOHAIBHBIN Ko F2.11, nnnekc nopsaka = 020B;
Ecnu BBl XOTHTE CUUTHIBaTh (HyHKIMOHANBHBINA Ko F2.15, nnnekc nopsaka = 0212B;
Eciu BbI XOTHTE CUUTHIBaTh GYHKIMOHANBHBINH Ko F2.13, nnaekc nopsaxa = 0210;
CoOTBETCTBYIOIIEE OTHOILICHUE MEXTY NECITUYHOM U IIECTHAAATEPHYHON BETMYMHON
rpynnsl GYHKIIMOHAIBHOTO KOAA
DyHKINO- ~ DyHKIHO- ~
HaJIbHAs Hecn hex HaJIbHAs Hecn hex
THYHAS THYHAS
rpynmna rpymma
FO 0 OOH F6 6 06H
F1 1 01H F7 7 07H
F2 2 02H F8 8 08H
F3 3 03H F9 9 09H
F4 4 04H FD 13 0DH
F5 5 05H FF 15 OFH
Bupryans-
HBIE 0-FFFF (a umenno 0-65535)
JIaHHBIC
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NMpunoxeHne 1 TopMo3HOe conpoTUBreHne

1.1. Topmo3Hoe conpoTuBneHue

DOHeprusi HampsDKCHHs JBUTATeNs 3apsDKaeT €MKOCTHOE COINPOTHBICHHE HHBEPTOpPA, €CIU CKOPOCTh
JIBHTATEIS] CHIDKACTCS CIMIIKOM OBICTPO HIIM €CIIH Harpyska JBHTaTeNs KoJeOJeTcs CIMIIKOM OBICTPO HMpH
paboTarolieM HHBEPTOpE, YTO yBEIMYUT HANPSHKEHHE B MOAYISIX IMUTAHUS M HHBEPTOP MOXKET OBITH JIETKO
noBpexzeH. HBepTop OyIeT ympaBisATh STHM B COOTBETCTBUH C Pa3MEPOM U XapaKTEePHUCTHKAMH HAaTPy3KH.
BaMm Heo0X0AMMO IOICOCAMHUTH BHEIIHEE CONPOTHBICHHE I pealn3allid CBOEBPEMEHHOro cOpoca
SHEPrUH, KOTAa TOPMOXKEHHs HeqocTaTouHo. IlogcoennHeHne BHEIIHETO COINPOTUBICHHS TO BHI PEXHMA
TOPMOKEHHS C PACXOIOM SHEPTUH.

ESQ1000-4T0007-4TO075G MMEIOT BCTPOCHHBIN OJOK TOPMOXEHUS U CONPOTHBICHUE; MBI MOXEM
1100aBUTh TOPMO3HOM 0110k U conportusienue 111 EB81000-280004~28003 mo Bamemy 3aka3y; ESQ1000-
4T0110-4T0150G umerOT BCTPOCHHBIN TOPMO3HON 010K

Korga BCTpOoeHHOE TOPMO3HOE CONPOTHBICHHE HE YAOBIETBOPAET TPEOOBAaHMSAM TOPMOXKEHHS,
MOXKaIyHCcTa, TIOACOCAMHUTE BHEIIHEE TOPMO3HOE CONMPOTHBIEGHHE B COOTBETCTBMH C Tabimiei,
TIPEACTABICHHON HUXKE

Ta6mna KOHGUrypanuu BHEUIHEr0 TOPMO3HOTO CONPOTHBJICHUS

Tun Topmoznoe [Kos- |MomuocTs Pemapka
CONPOTHBJIEH |BO TOPMO3HOT'0
ue CONPOTHBIICHUS

ESQ1000-2S0004 [150 Om i 200Bt ColepKUT BCTPOCHHOE COMPOTHBIICHHE,
MOZICOCANHSITE BHEIIHEE COIPOTHBICHUE
[IapaJUIeNIBHO

ESQ1000-2S0007 {100 Om. 1 250Bt ColepKUT BCTPOCHHOE COMPOTHBIICHHE,
MOZICOCANHSITE BHEIIHEE COIPOTHBICHUE
[IapajuIeNIbHO

ESQ1000-2S0015 [70 Om. 1 400Bt ColepKUT BCTPOCHHOE COMPOTHBIICHHE,
MOZICOCANHSITE BHEIIHEE COIPOTHBICHUE
[IapajuIeNIbHO

ESQ1000-2S0022 (B0 Om i 600BT ColepKUT BCTPOCHHOE COMPOTHBIICHHE,
MOZICOCANHSITE BHEIIHEE COIPOTHBICHUE
[IapajuIeNIbHO

ESQ1000-2S0037 B0 Om i 100BT ColepKUT BCTPOCHHOE COMPOTHBIICHHE,
MOZICOCANHSITE BHEIIHEE COIPOTHBICHUE
[IapajuIeNIbHO

ESQ1000-4T0007 300 Om i 200BT CozmepKHT BCTPOCHHOE COIPOTUBIICHHE,
MOZICOCANHSITE BHEIIHEE COIPOTHBICHUE
[IapaJUIeNILHO
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ESQ1000-4T0015

>300 Om

200BT

COI[Bp)KI/IT BCTPOCHHOE COIIPOTUBJICHUE,
HOI[COBI[HH;IP’ITG BHEMIHEE COIPOTHUBIICHUE
T1apaJuICJIbHO

ESQ1000-4T0022G

2300 Om

200BT

COI[Bp)KI/IT BCTPOCHHOE COIIPOTUBJICHUE,
HOI[COBI[HH;IP’ITG BHEIIHEE COIPOTHUBIICHUE
T1apaJuIeJIbHO

ESQ1000-4T0037G

2125 Om

=

400BT

COI[Bp)KI/IT BCTPOCHHOE COIIPOTUBJICHUE,
HOI[COBI[HH;IP’ITG BHEMIHEE COIPOTHUBIICHUE
T1apaJuIeJIbHO

ESQ1000-4T0055G

>80 Om

650BT

COI[Bp)KI/IT BCTPOCHHOE COIIPOTUBJICHUE,
HOI[COBI[HH;IP’ITG BHEMIHEE COIPOTHUBIICHUE
T1apaJuIeJIbHO

ESQ1000-4T0075G

>80 Om

650BT

COI[Bp)KI/IT BCTPOCHHOE COIIPOTUBJICHUE,
HOI[COBI[HH;IP’ITG BHEMIHEE COIPOTHUBIICHUE
T1apaJuICJIbHO

ESQ1000-4T0110G

>50 Om

1000BT

HOI[COBI[I/IHI/ITC BHEIIHEE TOPMO3HOE
COIIPOTUBJICHUE

ESQ1000-4T0150G

>40 Om

1000BT

HOI[COBI[I/IHI/ITC BHEIIHEE TOPMO3HOE
COIIPOTUBJICHUE
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NMpunoxeHue 2 NMpoTtokon cBA3n Modbus (onuus)

1.1. Pe3tome

B Hammx WHBEpTOpPaxX MBI yCTaHABIMBaeM 00bIuHBIN nHTepdeiic cBs3un RS485/RS232 (B Takux cepHsx
unBepropoB, kak ESQ 800, ESQ1000). ITocpenctBom sroro wuHTepdeiica cBsizm OGoiee crapiiee
yerpoiictBo (Takoe kak M, TIK, xoutposmwtep IIJIK u T.1.) MOKET BBIIOIHATH LECHTPATH30BAHHBIN KOHTPOIb
3a MHBEPTOpPOM (yCTaHABIMBATH MApaMETPsl HHBEPTOPA, YIpaBlCHHE pabOTOHl HHBEPTOpA, CYMTHIBAHHE
COCTOSIHUSI pabOTHI HHBEPTOPA).

JIaHHBIIl IPOTOKOJI CBSI3M MpPENCTABIACT co0oi (ailn KputeprueB uHTEepdeiica, mperHa3HAYCHHBIN IS
pealH3alliyl  BBINICYKA3aHHOM (YHKIMH, IIOXaTyiicTa, INPOYTHTE BHHMATENbHO OTOT (aiin u

IIPOrpaMMHUPYHTE €ro TaKHM 00pa3oM, 4TOOBI peaIn30BaTh yAAICHHOE U CETEBOE yIIPaBICHUE HHBEPTOPOM.

1.2 PeXum nocTpoeHusi cetm CBA3N

. N maBHbIi 6riok —
maeHbIi 6ok - MK nnn maeHbIi 6nok - MK nnn ELM 1000
RS232
Mpeobpasytowmin
Moaynb 232-485

RS485

ESQ1000 ESQ1000 ESQ800 poe ESQ800

A. OIMHOYHBII IJ1aBHBIH 6JI0K MHOKECTBO BCIIOMOTaTeJbHBIX YCTPOiicTB B. 0quHOYHBII
IJIaBHBIH 0JI0K 0INHOYHOE BCIIOMOraTe/ibHOe YCTPOHCTBO

Puc. 1 Cxema nocrpoenus cetu Pexum cBsizu

1.3. KOMMYHUKaLIMOHHbIN PeXum

B Hacrositee Bpems naBeprop ESQ1000 MOKeT UCIIONB30BATHCS KaK BCIIOMOTaTelIbHOE YCTPOWCTBO B
ceru 485. VimeeTcss BOSMOXKHOCTh Peain30BBIBAaTh CBSI3b MEXIY MHBepTOpaMu mnocpenctsoM [TK wmm T1JIK,
ecin 910 Tpebyercst. Crenuduueckuii pexxum cBsi3u mpexacrasied mwke: (2) IIK wm [UIK B xavectBe

TJIaBHOT'O 6J10Ka, HWHBEPTOP B KAYECTBE BCIIOMOI'aTEJIbHOTO yCTpOﬁCTBa, JABYXTOYE€YHAs CBA3b

182



MEXIY ITIaBHBIM OJIOKOM M BCIIOMOTaTeIbHBIM YCTPOHCTBOM.

(2) BcrmomorarensHOE YCTPOMCTBO HE OTBEYaeT, Korjga 0a30BbIA OJIOK HANPABISCT KOMAHIy IIO
MIIPOKOBEIATEILHOMY aJIpecy.

ITonb30BaTeNs MOXKET YCTAHABINBATH MECTHBIH apec, CKOPOCTh Mepeaadn AaHHBIX B (HopMaT JaHHBIX
HMHBEPTOPA C KJIABHATYPHI BCIIOMOTATEIBHOTO YCTPOUCTBA HIIM B PEKUMeE [OCIESTOBATEILHON CBSI3H.

BcromoratensHOe YCTpOHCTBO IepefaeT oTd4eT ¢ MH(OpMAlUeld 0 TeKylleH HEHCIPAaBHOCTU B IOCICHHEH
OUTOBOI CTPOKE OTBETA.

ESQ 1000 o6ecrieunBact untepdeiic RS485 interface.

Pexxum 1o yMonuaHuIo: A CHHXPOHHBIN 1TOCIIEIOBATEIbHBIN, TTOTYAYIUIEKCHBIN TPaHCIIOPTHPOBOYHBIH
pexuMm. OH moxeT ObITh B peskume RTU nim ASCII.

®dopmar Mo yMOTYaHHIO B CKOpocTh TpaHcmopTupoBku: 8-N-I, 9600 Gurt B cek.

1.4. Pexxum RTU.

JUtst 5TOI KOHKPETHOW yCTAHOBKHM MapaMeTpa, MoxaiyiicTa, oOpatnrech K (yHKIHOHAIBHOMY KOIY
F2.14~F2.17, kak yka3aHO HHXKeE:

(pemapka: IlpencraBnennoe Huke ompenencHue st F2.14~F2.17 neiiCTBUTENBHO TONBKO B PEKHUME

ces3u Modbus, u onpezenenne 1uist [pyrux napaMeTpoB aHAIOTHYHBI OPUTHHAIEHOMY.)

F2.14 Konourypa- | 1-blii OUT cBeTOIMONA: BBIOOP CKOPOCTH 1 03 X
LMs CBSI3U Hepeaady JaHHBIX

: 1200 6ur B cex.
2400 6wuT B Ccek.
4800 6wuT B CeK.
9600 61T B Ccek.
19200 6wur B cek.
38400 Out B cek.
2-oi1 6ut cBeroxmona: (GopMmaT JaHHBIX
0: dopmar 1-8-1 , mpoBepka OTCYyTCTBYET
1: ¢opmar 1-8-1, mpoBepka yeTHOCTH
2. ¢dopmar 1-8-1 , mpoBepka HEYETHOCTH.
3-mii OUT CBETOAMOIA: PEXKUM CBSI3H
modbus
0: pexum cBsizu RTU
1. pexum cBsizu ASCII

aRrwNRO

F2.15 MecTHbI 0-127, 0 5To mMpPOKOBELIATENbHBII aapec 1 1 X
azpec

F2.16 IepepaboTka |[0.0-1000.0 ¢ 0.1c | 0.0c X
CBSI3H 0.0-1000.0 ¢

F2.17 3anepxka 0-1000Mmc 1mc 5Mc X
JIOKAJILHOTO
cpabaTbIBaHHs
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1. pexum RTU:
(1) Xoct  cumTBIBa€T €O BCIIOMOTraTENBHOrO  ycTpoiictBa, Koy  mopsaka: 03

CTpoka 6uT 3anpoca

®dopmart cTpoku O6HUT 3ampoca

=
[}
= > > = =
= © = = = = 72 = 9) o
= k] ks g @ g @ = =
g 2 g | s 815 E|5 2| 2| %
S 2 P = = = @ @ =1 =1
5 o K ) @ @ Q Q & &
S g © ] i i = =| 5 = = =
5 z 8 B g g g 2|8 ¢ 8 8
<] el 3 3 o o o o
a S ) ) = = < <
=} =] 3 3 2 2
= = a a 2 2
= = 15 15}
Gaiit
oTI- 1 1 2 2 2
paBKu
Pa3zpsicHenue:

> Anpec BCIIOMOIaTeJbHOI0 HHBEPTOpA:
VneHTrUKAIIMOHHBIA KO/ OMMHOYHOT 0 HHBEPTOpA, Auamnason: 0-127.
3aeck 0 — mmpokoBemaTensHblil anpec. llInpokoBemaTenbHbIH agpec MOXKET KOHTPOIHNPOBATh
BCE BCIIOMOTaTe/IbHbIE HHBEPTOPHI
OIHOBPEMEHHO, 3/1€Ch BCIIOMOraTeIbHbIe HHBEPTOPHI HE BO3BPATAT KaKHe-THOO JaHHBIE
XOCTYy. T.€. BCIIOMOTaTe/IbHbIC HHBEPTOPHI TONBKO IIPUHUMAIOT, HO HE OTIPABILIOT.
Ipotokon Modbus He uMeer agpeca xocTa.
> Koa nopsinka:
IMopsinok Uit CYNTHIBAHUS IapaMeTpa MM JaHHBIX C HHBEPTOPA, 3146Ch BEIMUHHA COCTABIISCT:
03H.
> Ajpec perucrtpa:
Azipec B mamsTH HapaMeTpa HMHBEpTOpa, IBOWHOH OaiiT. 3a Mmiaammm OaldToM ciemyer
cTapumii 6aiT.
IMoxkamyiicTa, 0OpaTUTECh K CIemyIOIIel Tabaume 1 HoTydeH:s HHQOopManuy 00 OTHOIICHHH MEKIY

KOHKPETHBIM [IapaMeTPOM aJpecoM PerHcTpa.
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>  Koin4ecTBO perucTpoB:

HapaMeTp KOJIM4YeCcTBa MOJDKEH CYHUTHIBATBCSA MOCPEACTBOM O,I[HOI>’I CTPOKH our. IIJ'I?I Kaxaoro

napameTpa umeercs 16 6ur, quanaszon: 1-10.

Ctpoka BO3BpaTa COOTBETCIBYET BO3BpATy AAHHBIX 8 OHT, a MMEHHO. KOIHMYECTBO PETHCTPOB *2,

nuana3ol: 2-20. IIpoBepouHas cymma

Bemmunna npoepkn CRC cTpoku CHMBOJIOB OT "ajipeca BCIIOMOraTelbHOro MHBepTopa” no Oaiita,

HaXOJSLIErocs Mepes MPOBEPOYHON CyMMOH. 3a MiaJuM OaiiToM clieayeT cTapiuuii 6aiT

*2

Crpoka OUT oTBETa

dopmat cTpoku OUT OTBETA

®dopmar cTpoku O6HT OTBeTa

g
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g S 7 g g 3 3
]
[¢] ] o =8 @ =] =]
=T = = E =] =]
s £ 5| 3 E & = =
S F @ kS =] & =
® m o = = E = I
<} = )
] =] T E <) o
° ® =] z é é
2 2
o o
Gaiit
oTmpa 1 1 2 N 2
BKH

> Ajpec BCIIOMOTaTeIbHOT0 HHBEPTOPA:

W neHTndyKanoHHbINA KO OAMHOYHOTO MHBEpTOpa, quara3on: 0-127. 3aeck 0 — HIMpOKOBeIATEebHBIA ajpec.
> Kopn nopsiaka:

TIopsioK Jutst CYMTHIBAHHS TApaMeTPa MIIM IAaHHBIX C HHBEPTOPA, 371eCh BelmurHa coctasisier: 03H.

> BaiiT 1aHHBIX:

Jlimna 6aifToB BENMUMHBI TIaApaMEeTPOB BO3BpaTa, JecaTUUHbIA: 2 ~ 20. KonmdecTBo pernctpoB Oaiita JaHHBIX

> BejmmuuHa JaHHBIX:
JlaHHbBIe BO3BpaTa, JTMHA JaHHBIX 9TO BeIMYMHA "0aiiTa naHHbIX ", T.e. 2-20 OallT

>  IlpoBepoyHasi cymma:

Bemnuunna npoepkun CRC cTpoku CHMBOJIOB OT "ajipeca BCIIOMOraTelbHOro MHBepTopa” no Oaiita,

HaXOJISLIErocs epei IPOBEPOYHON CyMMOH. 3a MiiaquM OaiiToM clieayeT crapiuunii 6aiT
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B nanbHeiiem, BO3bMHUTE CTPOKY HMOPSAKA CYNTHIBAHUS W CTPOKY BO3BpaTa B KadecTBE IIpUMEpa, BCe
JJaHHBIC MICCTHAA[ATCPHYHbIC.

Crpoxa 6ut 3anpoca: 01 0306 000003 78 4

(paswsicHenue s Kaxkaoro Oaiita) 01: Axpec BCoMOraTebHOro HHBEpTOpa: MOPSIIOK CYUTHIBAHUS

06 00: axpec mapamerpa CYMTBIBAaHHS M3 MamsTH, crapiuii napamerp Bnepeau. 00 03: koiamdectBo
[1apaMeTPOB ISl CAUTHIBAHUS

7844  : TIpoBepounas cymma CRC {01 03 06 00 00 03}, koTopast JODKHA BBIYHUCIATHCS C TIOMOIIBIO
(YHKIUH TPOBEPKH.

Crpoxka 6ut orsera 01 03 06 02 2B 00 00 00 64 00 01

(pazbsicuenue st Kaxoro Oaiira) 01:

01: Anpec BCIIOMOraTeIbHOrO HHBEPTOpa:

03: HOpsIOK CUNTHIBAHHS

06: mapametpsI Bo3Bpara, aiuna qauausix { 02 2B 00 00 00 64}, Bcero 6

GaiiT

02 2B: BO3BpaT IEpBOro NapaMeTpa, BeIMYHHA TEKYIIeH aMsITH

00 00: BO3BpaT BTOPOro mapaMeTpa, BENMYMHA TEKYIIEH MaMsTH

00 64: Bo3Bpat TpeThero napamerpa, BenuyrHa Tekyeid mamsta 00 01:

0001: IpoBepounasi cymma CRC {01 03 06 02 2B 00 00 00 64}, koTopasi JOIDKHA BBIYHCISITBCS C
HOMOIIBIO (YHKIUH IIPOBEPKH.

(2) 3amuck X0cTa B OMHOYHBIN PETHCTp BCIOMOTATEIBHOI0 yCTPOHCTBA, KO mopsika: 06

Crpoka OUT XocTa

®dopmar cTpoku O6HT X0cTa
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®dopmar cTpoku OUT XocTa
>
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paBkH
PaszpsicHenue:
> AJllpec BCIIOMOTraTe/ibHOr0 HHBEPTOpA:
VneHTrUKAIIMOHHBIA KO/ OMMHOYHOT 0 HHBEpTOpA, Anamnaszon: 0-127. 3xech 0 —
LIMPOKOBEIIATENBHBIN aapec.
> Koa nopsinka:
Topsmox [uist 3amicu nmapamerpa Wi JaHHBIX B HHBEPTOP, 3/1eCh BennyrHa cocrabisier: 06H.
> Anpec perucrpa:
Azipec B maMsTH TapaMeTpa MHBEPTOpa, ABOWHOI OailT. 3a MMM OaliTOM ClIelyeT CTapLnit
Gaiit
Toxanyiicta, 00paTUTECh K CIIeNyOLIeH Tabuuie IUIsl oJlydeHus HHPOPMAIy 00 OTHOLICHUN
MEX/1y KOHKPETHBIM IapaMeTpoM
aJpecoM perucTpa.
> Jlannble:
BennuuHa, noanexarias 3amicu, ABoiHble 6aiTel Crapiuuii 6aiiT HAXOIUTCS CIIEPEIH.
> IIpoBepounas cymma:

Bennuuna npoBepkr CRC cTpoku CHMBOJIOB OT "aJipeca BCIIOMOIraTeJIbHOr0 HHBEpTOpa” 10
0aiiTa, HaXOSIIErocs Mepe IPOBEPOYHOM CyMMOM. 3a MilaIIKM OaiTOM CIIeyeT CTapIunii

Gaiit
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dopmar cTpoKH OTBETa
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Pa3zpsicHenue:
> AJpec BCIOMOraTeJIbHOr0 HHBEPTOpA:
VneHTHGUKAIMOHHBIA KO  OJMHOYHOrO WHBepropa, nuamasoH: 0-127. 3mece 0 -
LINPOKOBEIIATENBHBIN aapec.
> Koa nopsinka:
Topsimox [uist 3amicu mapamerpa Win JaHHBIX B HHBEPTOP, 3/1eCh BennurHa cocrapisier: 06H.
> Ajpec perucrpa:
Azipec B maMsTH napaMeTpa MHBEPTOpa, IBOMHON OaiiT. 3a Miaammm 0alToOM cleayeT crapiuui
Gaiir.
Toxanyiicta, oOpaTUTECh K CIEAYIOIIeH TaOIuLe Ui HolydeHus nHpopManuu 00 OTHOIICHUU
MEX/1y KOHKPETHBIM ITapaMeTPOM aJpecoM Perucrpa.
> Jlannble:
BennuuHa, noanexaiias 3amicH, ABoiHble 6aiiTel CTapiuuii 0aiiT HAXOIUTCS CIIEpe/H.
>  JIpoBepo4Hasi cymMMa:

Bemmuuna npoBepkn CRC cTpoku CHMBOJIOB OT "ajapeca BCIOMOraTeJIbHOrO MHBEpTopa’ 10
OaiiTa, HAXOIAILEroCs Iepel MPOBEPOYHON CYMMOM. 3a MiaaummMm 0alTOM Cieayer CTapLui
OaiiT

B mambHelieM, BO3bMHUTE CTPOKY IOpPSZIKA 3aIlICH U CTPOKY BO3BpaTa B KayecTBE IPHMepa, Bce

JaHHBIC MIECTHAAUATCPUIHBIC.
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Crpoxa 6ut 3anpoca: 01 06 06 00 00 01 48 82

(pazbsicHenue st Kaxaoro Oaiira) 01:

01: Anpec BCIIOMOraTeIbHOrO HHBEPTOpa:

06: nopsmok 3anucu

06 00: azgpec 3amMCaHHOrO ITapaMeTpa U3 MaMsTH, CTAPILINHA MapamMeTp CIepean.

00 01: KOHKpeTHas BEIMYMHA 3aIHCAHHOTO TApaMeTpa U3 MaMsTH, CTAPIINH TapaMeTp CIICPE/IH.

48 82: TIposepounas cymma CRC {01 06 06 00 FF 00}, koTopast qOKHA BBIYHCISITHCS C TIOMOIIBIO
¢dyukuu mposepku. Ctpoka out orBera 01 06 06 00 00 01 48 82 (pasbsicHerHue ST KAXIOTO OaiiTa)

01: Anpec BCIIOMOraTeIbHOrO HHBEPTOpa:

06: mopsoK 3anucu

06 00: azgpec 3amMCaHHOrO IMapaMeTpa U3 MaMsTH, CTAPILINA MapamMeTp CIepean.

00 01: KOHKpeTHas BeIMYMHA 3alHCAHHOTO AapaMeTpa U3 MaMsTH, CTAPILINH apaMeTp CIICPE/IH.

48 82: TIposepounas cymma CRC {01 06 06 00 00 01}, xoropast JODKHA BBIYHCIATHCS C TIOMOIIBIO
(YHKIUH TPOBEPKH.

1.5 Pexxum ASCII:

(1) Xoct cunThIBaET CO BCIIOMOraTeIbHOIO yCTPOiiCTBa, KOx nopsiaka: 03

Crpoka OUT XocTa

®dopmar cTpoku O6HT X0cTa

dopmar cTpoKH OTBETa
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> Havajo CTPOKH OUT:

DTO CHMBOJI . AI[pBC BCIIOMOIaTeJIbHOrO HHBEpPTOpA:

VneHTrUKAIIMOHHBIA KO/ OMMHOYHOT 0 HHBEPTOpA, Auamnason: 0-127.
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3mech 0 — mmpokoBewaTenbHbIi aapec. LIMpokoBemaTebHbI aapec MOXET KOHTPOIHPOBATh BCE
BCIIOMOTaTeNbHble HHBEPTOPhI OJHOBPEMEHHO, 3/1eCh BCIIOMOraTelbHbIe HHBEPTOPbI He OYAyT BO3BpALIATh
Kakue-Iubo JaHHbIe XOCTY, T.€. BCIOMOraTelbHble HHBEPTOPBI TOIBKO IPUHUMAIOT, HO HE OTIIPABIISIOT
Ipotokon Modbus He umeer agpeca xocTa.

> Kon nopsinka:

IMopsinok At CYUTHIBAHMS IapaMeTpa MM JaHHBIX C HHBEPTOpa, 3/1eCh BEJINUMHA cocTaBiseT: ‘0
> Anpec peructpa:
Azpec B maMsATH TapaMeTpa UHBepTopa, 4 Gaiita. Pexxum ASCII TpanchopmupyeTcs U3 mecTHaALEPHYHOTO.
IMoxkamyiicta, 06paTHTECh K ClIeAyIOLIel Tabuie A MoaydeHHs HHGOopManuy 00 OTHOIIEHUH MEXIY
KOHKPETHBIM [IapaMeTPOM H apecOM PerucIpa.
> KomuuecTBo perucTpos:
TapameTp KOIMYECTBA JOJDKEH CUUTBIBATHCS TOCPEACTBOM OJHOW CTpokH OuT, 4 Gaiita. Pexxum ASCII
TpaHCc)OPMHUPYETCs U3 IEeCTHAILEPHIHOTO.
> ITpoBepounas cymma:
Bemmuuna npoepku LRC cTpoku cMMBOJIOB OT "azipeca BCIOMOraTeIbHOro nHBepropa” o Oaiita,
HaXOJSIIErocs mepes NpoBepoyHoi cymmont. IToxanyiicta, obpatutech K nHTepdeiicy GyHKuuii,
IIPEICTABICHHOMY B KOHIIE.
> Konen crpoku 6ut: CumBou cBopaurnBanus. a uMeHHo: 0x0D,0x0A .

Crpoka OUT oTBETa

dbopmat cTpoku OUT oTBETA

dopmar cTpoKH OTBeTa
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Ipotokon Modbus He mmMeer agpeca xocTa.
> Kon nopsinka:
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Topsimox [uisi CYMTHIBAHUS apaMeTpa WK JaHHBIX C HHBEPTOpa, 31eCh BennunHa cocrapiser: '0 "3

> BaiiT naHHBIX:

KonyecTBO mapaMeTpoB, CYUTHIBAEMBIX OTHOM CTpOKOM OuT, 4 Oaiita. Pexxum ASCII
TpaHC)OPMHUPYETCS U3 IEeCTHAALEPHIHOTO.

>  BenuuuHa JaHHBIX:

JlaHHBIC BO3BpATa, JUIMHA JaHHBIX 3TO BelnunHa "Oaiita nanHbix ", pexxum ASCII Tpanchopmupyercs
U3 mecTHaauarepuuHoro. Juanason: 4-40 6aiit

> IIpoBepouHas cymma:

Benmmuuna npoepku LRC cTpoku cMMBOJIOB OT "azipeca BCIIOMOraTeIbHOro nHBepropa” o Oaiita,
HaXOJSLIErocs mepe NpoBepodHoit cymmoit. IToxanyiicta, obpatutech K nHTEepdeicy GyHKuuii,
IIPEICTABICHHOMY B KOHIIE.

> Konen crpoku 6ut: CumBou cBopaurnBanus. a uMeHHo: 0x0D,0x0A .

B nanpHeiinieM, BO3bMHUTE CTPOKY ITOPSAKA CIMTHIBAHUS H CTPOKY BO3BpaTa B KauecTBe IpUMepa, Bce
nanuble B cumBoaax ASCII .

> Crpoka 6ut 3ampoca: 01 03 05 52 00 01A\n\r

(pazbsicuenue st Kaxaoro Oaiira) : "' mawano crpoku 0 1: axpec BcromorarensHoro uasepropa 0 3:
TOPSIIOK CUUTHIBAHUS

055 2: cuursiBanue agpeca napamerpa u3 namsat 0 0 01: konuuecTBO mapaMeTpoB ISl CYUTHIBaHUS A4:
Iposepounas cymma LRC {010305520001}.

0xA4 = 0x00 - (0x01 + 0x03 + 0x05 + 0x52 + 0x00 + 0x01)

> Crpoka OUT oTBETa

:0103 02 0001F9\n\r

(pazbsicuenue st Kaxaoro Oaitra) : "' mawano crtpoku 0 1: axpec BcromorarensHoro uasepropa 0 3:

nopsiiok cunthiBanus 02! /umHa B 6aliTax JaHHBIX BO3Bparta

0001: nanHBIe BO3BpaTa, BEJIMYHMHA TEKYIEH TaMITH
F9: mposepounas cymma LRC {01 03 020 0 01}
0xF9 = 0x00 - (0x01 + 0x03 + 0x02 + 0x00 + 0x01)
1) XOCT OCYIIECTBIIICT 3aIIUCh B OJMHOYHBII PETHCTP BCIIOMOTaTEIbHOTO YCTPOHCTBA, KO/ MOPSIAKA:
06
Crpoka OUT XocTa

®dopmar cTpoku O6HT X0cTa
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dopmar cTpoKH OTBETa
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Baiit
oTI- 2 4 4 2
paBKHU
Pa3zpsicHenue:
> Anpec BCIIOMOraTeJIbHOI'0 HHBEPTOpa!

VneHTrUKAIIMOHHBIA KO OMMHOYHOT 0 HHBEpTOpA, Ananaszon: 0-127. 3xech 0 — mMpoKoBeIaTeNbHbIH
azpec.

> Kon nopsinka:

Topsmox [uist 3amicu napamerpa Win JaHHBIX B HHBEPTOP, 3/1€Ch BelnyrHa coctapiser: 0 6

> Anpec peructpa:

Azipec B maMsTH TapaMeTpa MHBEPTOpa, ABOWHOI OaiT. 3a MiaammM 6aliTOM CilefyeT cTapumii 6ait

IMoxkamyiicTa, 06paTHTECh K CleAyIOLIel Tabuie A MoaydeHHs HHGOopManuy 00 OTHOIIEHHH MEXIY
KOHKPETHBIM ITapaMeTpOM

aJIpecoM perucrpa.

> JlanHbIe:

Benuunna, moanexamas 3anuCcH.

> ITpoBepounas cymma:

Bennuuna npoepku LRC cTpoku cuMBOIIOB OT "ajzipeca BCIIOMOraTeIbHOro nHBepropa” 1o Oaiita,

HAXOJSIMIETOCS TIEPE/T TPOBEPOYHON CyMMOI.
Konen crpoku 6ut: CumBou cBopaunBanus. a uMenHo: 0x0D,0x0A .

Crpoka OUT oTBETa

opmar ctpoku OUT OTBETA
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®dopmar cTpoKH OTBETa
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Baiit
oTII-
2 21 4 4 2
pas-
Kd
PasbsicHeHne
HA4aJIo CTPOKH OUT:
Oro cumBon "." . Axpec BCioMoraTelibHOro MHBEpTopa:
VneHTHUKAIIMOHHBIA KO/ OMMHOYHOT 0 HHBEPTOPA, Auanason: 0-127.
3nece 0 — mmpokoBelatenbHbll  anpec. IIIMpOKOBEINATENBHBI  afpec MOXKET KOHTPOJIMPOBaTh BCE

BCIIOMOI'aTe€JIbHBIE HHBEPTOPBI OAHOBPEMEHHO, 31€Ch BCIIOMOI'aTEIIbHBIC NHBEPTOPBI HE 6y,I[yT BO3BpaIlaTh Kakue-
160 JAHHBIC XOCTY, T.€. BCIIOMOI'aT€JIbHbIC MHBEPTOPBI TOJIBKO IPUHUMAIOT, HO HE OTIIPABJIAIOT.

Crpoka OUT oTBETa

> Azipec BCIIOMOraTelIbHOr0 HHBEpTOpa:

W neHTHUKAIIMOHHBIA KO OMMHOYHOT 0 HHBEpTOpA, Ananaszon: 0-127. 3xech 0 — mMpoKoBeIaTenbHbIi
azpec.

> Kon nopsinka:

Topsmox [uist 3amicy apamMmerpa Win JaHHBIX B HHBEPTOP, 3/1€Ch BenmyrHa coctapiser: 0 6

> Anpec peructpa:

Azipec B maMsTH TapaMeTpa MHBEPTOpa, ABOWHOI 0aiT. 3a MiaanmM 6aliTOM CileayeT cTapumii 6aiuT

Toxanyiicta, oOpaTuTech K cienyomieil Tabiuie 11 noiy4eHus HHGOpMaiy 00 OTHOLICHHH MEXIY
KOHKPETHBIM I1apaMeTpoM
aJipecoM perucTpa.

> JlaHHbIe:
BennuuHa, noaiexanias 3ammcy.
> IIpoBepoyHas cymma:

Bennuuna npoepku LRC cTpoku ciMBOJIOB OT "azipeca BCIIOMOraTeIbHOro nHBepropa” 1o Oaiita,
HaXOJUIIIErocst epe]] IPOBEPOUHOM CyMMOIL.
B nanbHeiineM, BO3BMHTE CTPOKY HOPSIIKA 3aMHCH U CTPOKY BO3BpATa B Ka4ECTBE IIPUMEPa, BCE JAHHBIC B
cumoiax ASCII .
> Crpoka 6ut 3ampoca: 01 060502 15 EOFD\n\r
(pazbsicHenue st Kaaoro Oaifra) | "': HaYaIO CTPOKH OUT
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0 1: axpec BciomorarensHoOro uHBepropa 0 6: mopsiiok 3amucu
50 2: axpec 3anMCaHHOrO MapaMeTpa 13 naMsTH
15 E 0: Benu4nHa 3aIIMCAHHOTO HapaMerpa
FD mposepounast cymma LRC{0106050215EO0}
OXFD = 0x00 - (0x01 + 0x06 + 0x05 + 0x02 + 0x15)- OX E0) >  Crpoka Gut oTBeTa:
:0106050215E0FD\n\r (pazbsicHenne mist Kaxmoro Oaifra) : "' Hagano crpoku 0 1: agpec BCOMOraTeapHOro
unBepropa 0 6: mopsmok 3anucu
50 2: axpec 3anMCaHHOrO MapaMeTpa 13 naMsTH
15 E 0: Benu4nHa 3alMCaHHOTO MapaMmerpa
FD: mposepounast cymma LRC {0106050215EO0}
OxFD = 0x00 - (0x01 + 0x06 + 0x05 + 0x02 + 0x15f Ox EO)
Pemapxka:
crpoka ASCII nepenaercs cienyromum oopasom: llectHaauaTepudHble JaHHBIE AIMHOM 8 OUT pa3iesieHbl
Ha 2 cuMBouta (crapiumii, mitaamuii) mo 4 6ura. M oun GyayT KOMOMHHPOBATHCS B MICCTHAALIATCPHIHBIC
JIaHHBIC IJIMHOM 8 OUT mociie MPUOBITHS K MECTY Ha3HAUCHHUSL.
JUTSL Havana CTPOKM MBI 1o6aBisieM™:"”  ; IUIsl KOHIIA CTPOKH MBI qobaBisiem "OXda™ (cHMBOII CBOpauMBaHmMs)
yCTaHOBKa JieiicTByrolero cuMBoda B nmporokone: 0, 1,2, 3,4,5,6,7,8,9,A,B,C, D, E, Fu
mrectaaanarepuyansii 0DH, 6ykser ASCII amkHero perucrpa a, b, ¢, d, e, f sBisrorest HenpuemieMbvMH.
Ecnu Konm4ecTBo JaHHBIX B /iBa pa3a npesbimaetr RTU, on npuanmaer nposepky LCR.
Ioxanyiicta, 0OpaTHTECh K O(HUIHAILHOMY CTaHAAPTHOMY IIPOTOKOILY, €CJIM BBI KEIIACTE Y3HATH
MOAPOOHOCTH.

Tadauua 1-1 onucanne TUNA HEUCIIPABHOCTH

KO OIHCaHHUE KOZ OIHCaHHE

HEHCIPaBHOCT HEHCIIPAaBHOC

1 Upe3MepHBbIii TOK TpU 13 3anmTa KOHBEPTUPYIOLIEro
paboTe ¢ ycKopeHHeM MOJIyJIst

2 Upe3MepHBIii TOK TpU 14 C0o0ii BHELIHEr0 yCTpOiicTBa
paboTe ¢ 3aMeaIeHIEeM

3 Ype3MEpHbIi TOK IIPH 15 C00ii 11eTn BBISBJICHHS TOKa
paboTe Ha MOCTOSIHHOM

4 Ype3MEepHOE HANPSHKEHHUE 16 cooii cBsa3u RS485
pu paboTe ¢ yCKOpeHHeM

5 Ype3MEepHOE HANPSHKEHUE 17 3ape3epBUPOBAH
pu paboTe ¢ 3aMeIeHHEM

6 Ype3MEepHOe HANPSHKEHHUE 18 3ape3epBUPOBAH
pu paboTe Ha MOCTOSHHOM

7 4ype3MepHoe HanpsbkeHne 19 TToHMKXEHHOE HATIPSDKCHUE
HCTOYHMKA TUTaHUS

8 Ieperpy3ka uHBEpTOpa 20 Bo3MmymieHne B cucreme

9 Ieperpy3ka nBuraTens 21 3ape3epBUpOBaH

10 IeperpeB nuHBepToOpa 22 3ape3epBUpOBaH

11 3ape3epBUPOBAH 23 oumOKa 3alKUCH ¥ CUUTHIBAHUS

ctupaemoro II13Y
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12 3ape3epBUPOBAH

1.6. MpoTokon KomaHpg

HpOTOKOJ] KOMaH[

Ipunoxenue 1-2 Tabiuna KOMaHA IIPOTOKOJIA

HaumenoBaHue nmuanasod |[lops- |[decsitu |[Ipumep OTIOPaBKH € XOCTa, |TOYHOCTH Onucanune
YCTAHOB-KH | TIOK YHBI  |TIepBas MOJOBHHA TAOMHIBI |pabodnx
pabounx azpec |mpeqHa3HaveHA UL PEKUMA | TAHHBIX
JIaHHBIX napame |ASCII; BTopas nmonoBuHa
Tpa TaGIHIBI TIpeHA3HAYCHA
it pexxruma RTU.
[penmosoxuTe: axpec
BCIIOMOTATEILHOTO
ycrpoiictea - 01
TeKyIas HET 03 1776 :010306F0000105\r 0.01T'g
YCTaHOBIL.
yacrora
C00
010306 FO 00 01 84 BI
TeKyIIas HET 03 1778 :010306F2000103\r 0.01T'g
pabou.
yacrora
c.01
010306 F200012571
BrixogHoii [Her 03 1780 :010306F4000101\r v
Tok C.02
010306 F40001C570
BeixogHoe [Her 03 1782 :010306F60001FF\r 0.1A
HaMpsDKEHNnE
C0.3
010306 F6 000164 B0
Hampsoke-  |mer 03 1784 :010306F80001FD\r v
HUE MHHBI
C.04
010306 F800010573
uudposast (0T’ — 1 01060502138857\r 0.01T'g VcraHoBka
YCTaHOBKa  |BEpXH. F0.01
paboueit mpenen =50.00
4acTOTHI 4acTOTHI T
F0.01 01
01 06 050213 88 25 90

195




Veranoska (0, 1 :010605060101EC\r 1 DYHKIUOH
HaIpaBICHA QJIBHBII
5L paboTBI KOJI
F0.03 YCTaHOBKH
F0.03 mus
paboThl
Haza/
01 06 05 06 00 01 A8 C7
BpeMst 0-8CA0 :01060510006480\r 01cC DYHKIUOH
YCKOpEHHUS QIIBHBII
1 F0.08 KOZ
YCTaHOBKH
F0.08 B
10.0c
01 06 05 10 00 C8 89 55
BpeMst 0-8CA0 :0106051200647E\r 01cC DYHKINOH
3aMeIJICHUS QIIBHBII
1F0.09 KOJI
YCTaHOBKH
F0.09 B
10.0c
0106 05 12 00 C8 28 95

our 3HaUYEHUE
OINUCaHHe 0 1

Bbut 0 COCTOSIHHE OCTaHOB pabora
paboTsi/ocTaHOBa

Bur 1 Jlorotumn ais HOpMaJlbHOE TTonmxennoe
HEJTOCTaTOYHOIO HaIpsDKEHHe
HeaNpsDKeHUs

bur 2 sorotun pabotst FWD/REV |Pa6ota Briepes Pabora Ha3an

bur 3 Jlorotun pexxuma paboTs He JeiCTByeT neiicTByeT
CKaYKOBOM 4acTOThI

but 4 JIOTOTHIT PeKUMa OOBIYHOM | HE JAeiCTBYeT neiicTByeT
paboThl

bur 5 JIOTOTHUII PEKHMa HET TOTYKOBas pabora
TOTYKOBOH paboThI

but 6 JIOTOTHII PeKUMA pabOoThI HeET na
IJIK

bur 7 JIOTOTHUII PEKHMa HET na
MHOTO9TAIHOH 9aCTOTHI

but 8 JIOTOTHII PeKUMA pabOoThI HeET na
3aMKHYTOr0 KOHTYypa Pl

Bur 9 TTostBiIsFOILIMEI CSL JTOTOTHIT HET na
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yCTaHOBHBHHOf/’I BCIIMYNHBI

cyera
bur 10 KOHKPCTHAsI BEIMYMHA CYETA [ HET a
but 11-  |3ape3epBupoBaH

15
Pemapka: Hipke npencTaBiIeHHBIH HOMEp perucTpa IpeacTaBisieT coboil Gu3nIeckuil agpec perucrpa,

JIeCATHYHBIH hopMaT
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Karajor napameTpoB

¢yuk |Ho- |dbyuk |Homep |pynku [Ho- |dyskn |Ho- |dymkun |[Ho- | dymkn |Homep
I[IOHA [Mep  |I[HOH |PEerHCT |HOHAl |Mep |HOHAX |Mep |HOHAl |Mep |HOHANl |perhcTpa

JIbHBI |PETUC |aJbH |pa BbHBIH |peruc |bHBI |pEruc |bHBIA |pEruc |bHBII
i xox |Tpa 3071 KOZI Tpa KOZI Tpa  |KOA Tpa KOZ
KOJ,
mapamerpel  |F2.15 1362 |F3.04 |1448 |mapamerpsr |F7.05 |1616 |F9. | 1700
rpynmnsl FO rpynmnsl F5

F0.00 |1280 |F2.16 {1364 |F3.05 [1450 |F5.00 [1534 |F7.06 |1618 |mapameTpsl rpyIIIbI
Fd

F0.01 |1282 |F2.17 |1366 |F3.06 |1452 |F5.01 |1536 |F7.07 1620 Fd.p0 1702 F0.02

1284 |F2.18 |1368 |F3.07 |1454 |F5.02 |1538 |F7.08 1622 Fd.01 1704 F0.03

1286 |F2.19 |1370 |F3.08 1456 |F5.03 |1540 |F7.09 1624 Fd.02 1706 F0.04

1288 |F2.20 |1372 |F3.09 |1458 |F5.04 |1542 |F7.10 1626 Fd.03 1708 F0.05

1290 |F2.21 |1374 |F3.10 |1460 |F5.05 |1544 |F7.1l 1628 Fd.04 1710 [F0.06

1292 |F2.22 |1376 |F3.l 1462 |F5.06 |1546 |F7.12 1630 Fd.05 1712 F0.07

1294 |F2.23 |1378 |F3.12 |1464 |F5.07 |1548 |F7.13 1632 Fd.06 1714 F0.08

1296 |F2.24 |1380 |F3.13 |1466 |F5.08 |1550 |F7.14 1634 Fd.07 1716 F0.09

1298 |F2.25 (1382 |F3.14 |1468 |F5.09 |1552 |F7.15 1636 Fd.08 1718 F0.10

1300 |F2.26 |1384 |F3.15 |1470 |F5.10 |1554 |F7.16 1638 Fd.09 1720 F0.11

1302 |F2.27 (1386 |F3.16 [1472 |F5.Il [1556 |F7.17 1640 Fd.10 1722[F0.12

1304 |F2.28 (1388 |F3.17 |1474 |F5.12 |1558 |mapamerpw |Fdll |1724
T'DVIIIIH]

F8
F0.13 |1306 |F2.29 |1390 |F3.18 |1476 |F5.13 |1560 |F8.00 |1642 |Fd.12 |1726

F0.14 |1308 |F2.30 |1392 |F3.19 |1478 |F5.14 |1562 |F8.01 |1644 |Fd.13 |1728

F0.15 |1310 |F2.31 /1394 |F3.20 |1480 |F5.15 |1564 |F8.02 |1646 |Fd.14 [1730

F0.16 (1312 |F2.32 (1396 |F3.21 |1482 |F5.16 |1566 |[F8.03 |1648 |mapametpsl rpymmsi C

nmapamerpbl  |\F2.33 |1398 |F3.22 1484 |F5.17 |1568 |F8.04 |1650 |COO |1776
rpymms! F1

F1.00 |1314 |F2.34 |1400 |F3.23 |1486 |F5.18 |1570 |F8.05 |1652 |C.01

1778 | F1.01|1316 | F2.35|1402 | F3.24 | 1488 | F5.19| 1572 | F8.06 | 1654 |C

02 1780 F1.02 1318 F2.36 1404 K3.25 1490 F5.20 1574 R8.07 1656

C.03 | 1782 | F1.03 1320 | F2.37| 1406 | F3.26| 1492 | F5.21]| 1576 | F8.08

1658 | C.04 | 1784 | F1.04 1322 | F2.38| 1408 | F3.27| 1494 F5.22| 1578

F8.09 | 1660 | C.05 | 1786 | F1.05 1324 | F2.39| 1410 | F3.28] 1496 | F5.23

1580 |F8.10 (1662 | C.06 | 1788 | F1.06| 1326 | F2.40[ 1412 | F3.29] 1498

F5.24 | 1582 |F8.1I 1664 C.07 | 1790 | F1.07| 1328 [ F2.41] 1414 | F3.30

1500 |F5.25 (1584 |F8.12 |1666 |C.08 | 1792 | F1.08 1330 | F2.42| 1416

F3.31 1502 |F5 43 1418 |napaverpst . |F5.27 |1588 |F8.14 |1670 |C.10 |1796
rpynmet F2 rpynmnsl F4

F2.00 |1332 |F2.44 |1420 |F4.00 (1504 |mapamerpsr |F8.15 (1672 |C.II 1798
rpynmnsl F6

F2.01 {1334 |F2.45|1422 |F4.01 |1506 |F6.00 |1590 |F8.16 1674 C.12 1800 F2.02

1336 |F2.46 |1424 |F4.02 {1508 |F6.01 |1592 |F8.17 1676 C.13 1802 F2.03

1338 |F2.47 |1426 |F4.03 {1510 |F6.02 |1594 |mapamerpper |C.14 |1804
rpynmnsl F9

F2.04 |1340 |F2.48 |1428 |F4.04 1512 |F6.03 |1596 |F9.00 |1678 |mapameTpsl rpyIIIbI
FA
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F2.05 |1342 |F2.49 |1430 |F4.05 |1514 |F6.04 |1598 |F9.01 |1680 |FA.00 |1806
F2.06 |1344 |F2.50 |1432 |F4.06 1516 |F6.05 |1600 |F9.02 |1682 |FA.
01 1808
F2.07 |1346 |F2.51 |1434 |F4.07 |1518 |F6.06 |1602 |F9.03 |1684 |FA.
02 1810 F9.05 1688 |FA.04 1814
F2.08 |1348 |F2.52 |1436 |F4.08 |1520 F6.07
F2.10 |1352 |mapamersrp |F4.10 (1524 |F7.00 | F9.06 |1690 |FA.05 1816
rpynmnsl F3 1606
F2.11 11354 [F3.00 [1440 |F4.11 |1526 [F7.01 |1608 [F9.07 |1692
F2.12 |1356 |[F3.01 (1442 |F4.12 |1528 |F7.02 |1610 |F9.08 |1694
F213 1358 FPO2 1444 F413 1530 F7.03
1612 |F9.09 |1696
F214 1360 F3.03 1446 F4.14 1532 Fr.04

1614 F9.10 1698

1.7. Peanuzauus AnsA npoBepoYHON CyMMBbI.

®yukuus coznaaemas LRC:

static unsigned char LRC (auchMsg, usDataLen)

unsigned char *auchMsg ;

unsigned short usDatalLen ; /

unsigned char uchLRC =0 ;

while usDatalLen
uchLRC += *auchMsg ;
return ((unsigned char) (-((char) uchLRC))) ;
®yukuus coznapaemas CRC:

unsigned short CRC16 (puchMsg, usDatal en)

unsigned char *puchMsg ;

unsigned short usDatalen ;
unsigned char uchCRCHi = OxFF ;
unsigned char uchCRCLo = OxFF ;

unsigned ulndex ;

while (usDataLen-)
ulndex = uchCRCHi ~ *puchMsgg++ ;
uchCRCHi = uchCRCLo ~ auchCRCHi [ulndex] ;
uchCRCLo = auchCRCLo[ulndex] ;

return (UcChCRCHi « 8 | uchCRCLo) ;
/* Table of CRC values for high-order byte */
static unsigned char auchCRCHi [] =
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0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41, 0x00, 0xC1,0x81, 0x40,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41, 0x01, 0xCO, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40, 0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41, 0x01, 0xCO, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40,
0x01, 0xCO, 0x80, 0x41, 0x01, 0xCO, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41, 0x01, 0xCO, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41, 0x01, 0xCO, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40, 0x00, OxC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41, 0x01, 0xCO, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40, 0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41,
0x01, 0xCO, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40, 0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41, 0x01, 0xCO, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41, 0x01, 0xCO, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40, 0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41,
0x00, OxC1, 0x81, 0x40, 0x01, 0xCO0, 0x80, 0x41, 0x01, 0xCO, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40

/* Table of CRC values for low-order byte */

static char auchCRCLo[] = {

0x00, 0xCO0, 0xC1, 0x01, 0xC3, 0x03, 0x02, 0xC2, 0xC6, 0x06, 0x07, 0XC7,
0x05, 0xC5, 0xC4, 0x04, 0xCC, 0x0C, 0x0D, 0xCD, 0x0F, 0xCF, OxCE, OxOE,
0x0A, 0xCA, 0xCB, OxOB, 0xC9, 0x09, 0x08, 0xC8, 0xD8, 0x18, 0x19, 0xD9,
0x1 B, 0xDB, 0XDA, 0x1A, 0x1E, 0XDE, 0xDF, 0x1F, 0xDD, 0x1D, 0x1C, OxDC,
0x14, 0xD4, 0xD5, 0x15, 0xD7, 0x17, 0x16, 0xD6, 0xD2, 0x12, 0x13, 0xD3,
0x11, 0xD1, OxDO, 0x10, 0xFO, 0x30, 0x31, 0xF1, 0x33, 0xF3, OxF2, 0x32,
0x36, 0xXF6, 0xF7, 0x37, OXF5, 0x35, 0x34, 0xF4, 0x3C, 0xFC, 0XFD, 0x3D,
OxFF, 0x3F, 0x3E, OXFE, OXFA, 0x3A, 0x3B, 0xFB, 0x39, 0xF9, 0xF8, 0x38,
0x28, OXE8, OxE9, 0x29, OXEB, 0x2B, 0x2A, OXEA, OXEE, Ox2E, Ox2F, OXEF,
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0x2D, OXED, OXEC, 0x2C, OXE4, 0x24, 0x25, OXE5, 0x27, OXE7, OXE6, 0X26,
0x22, OXE2, 0xE3, 0x23, OXE1, 0x21, 0x20, 0XEO, 0XAQ, 0X60, 0x61, OXAL,

0x63, 0xA3, 0xA2, 062, 0X66, 0XAB, OXA7, 0X67, OXA5, 0X65, 0X64, OXA4,
0X6C, OXAC, OXAD, 0x6D, OXAF, 0X6F, 0x6E, OxAE, OxAA, 0xGA, OX6B, OXAB,
0x69, 0XA9, 0xA8, 0x68, 0x78, 0xB8, 0B, 0x79, OXBB, 0X7B, 0X7A, OXBA,
OXBE, OX7E, Ox7F, OXBF, 0x7D, OXBD, OXBC, 0x7C, 0xB4, 0x74, 0X75, OXB5,
0x77, 0xB7, 0xB6, 0x76, 0x72, 0xB2, OxB3, 0x73, OXB1, 0x71, 0x70, OXBO,
0x50, 090, 0x91, 0X51, 0x93, 0x53, 0x52, 0x92, 0x96, 0X56, 0X57, 0x97,

0X55, 0x95, 094, 0x54, 0x9C, 0X5C, 0X5D, 0X9D, OX5F, 0X9F, 0X9E, OX5E,
OX5A, 0X9A, 0x9B, 0X5B, 0x99, 0x59, 0x58, 0x98, 0x88, 0x48, 0x49, 0X89,

0x4B, 0x8B, 0x8A, 0x4A, 0X4E, 0X8E, 0X8F, 0x4F, 0x8D, 0x4D, 0X4C, 0X8C,
0x44, 0x84, 0x85, 0x45, 0x87, 0x47, 0x46, 0x86, 0xB82, 0x42, 0x43, 083,

0x41, 0x81, 080, 0x40

+
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