1977bLA72)

Pa6boTtaowme ymHble U3MepeHus

HayHHO—I'IpOI/BBOﬂ,CTBEHHOG npeanpuatme

TEMN1O0BOA4OXPAH

PazpaboTka W NPOW3BOACTBO CPE/CTE aBTOMaTHU3aLmu,
NpUMBOpPOB M CUCTEM yyeTa JHEpPropecypcos

000 HayuHo-npou3BoacTBeHHoe npeanpusaTtue «TEMJIOBOAOXPAH>» Ten.: +7 (4912) 240-270, info@pulsarm.ru,
www.pulsarm.ru, 390027, r. PasaHb, yn. HoBas, 51 B., p/c N240702810653100120227 B PszaHckom OCB N28606 r.
PsizaHb, k/c N230101810500000000614, BUK 046126614, OKMNO 44883489, ONPH 1026201107800, UHH/KMM
6230028315 / 6230MMN-1201001

TpeO6oBaHusA K MOHTAXKY, CXeMa MOAKJIIYCHUA U oNMcanne QyHKIuil ynpaBJieHust
npeodpaszoBareeii yactotbl «Ilyabcap»

Psaszann 2025 1.



CozepxaHue

I'maBa 1 YCTaHOBKA U MOAKITFOUCHUE OOOPYIOBAHMS ......veeuveererereresereasseeseesseesseesssessseassesseesseesssesssesssessseessesssaessassssesssenns 3
L1 VCTAHOBKA .....eeiuiiieiiiteeitee ettt ettt ettt ettt ettt et e ettt ettt e sttt ettt e sab e e e bt e e sabeesabe e e bt eesabeeeabbeesabeeeabeeeshbeesabeeenbaeesabeeenss 3
1.2 TIOAKITFOUCHUE OOOPYIOBAHMS ... ....veeuveererereressreasseesseesseessassssessseassesseessessssesssesssesssessssessesssesssssssssssseessesssessseesssenses 3

I'maBa 2 PaboTa C KITABUATYPOH F JIHCTIIIEEM .......cuveeeureeeereeesseeeseseesseeessesssesessssssssessssssssssesessssesssesanssesssssssnsssesssessssseessses 7
2.1 TTAHEID YTIPABIICHUS «..euvveeeuvreeureesnreeaeeeesnseeasseesnseesseeesssessnsesssssessnseessssessnsessssseesnsesssnnsesnssessseessseesnseeessneesnseesnseeens 7
2.2 ONUCAHUE PYHKIIIH KITABHATYPBL ....c.veeutenreeutentenstetenseestentesstensesteessensesseensenseessesbesstensesheensensesssensenseensensesseensenseesens 7
2.3 PAOOTA TTAHEITH ......eutteuteentieite sttt eateeteenteesttestteeuteeateeabe e bee st esaeeeaeeeabeemeee st e seee2haeSabeeas e e sdeabeeah e e esbeeateambeenteenbeenbeesaneans 8
2.4 HacTpoHKH YIPABIEHUS [T H .....ooiiiiiiiiiiiiee ettt ettt et ettt ettt e e et 9

[ITABA 3 TTAPAMETPBL .....ccuvvieeiieeeiieeeteeeteeeseteeeteeestteeesseeessseeasseaasseessseeansseesssasannsaaanseeenssaesnsaeensseesssesanssannsseesssaesnsseennseeanns 14
3.1 Onucanue TapaMETPOB TTH ......oooiiiiiiiiie ettt et e e st e e bt e et e et e e sbeeenteeesaaeeeneeesaneeesabeean 14
3.2 T1aPAMETPBI MOHHITODPIHTQ .......vveereveessreeeseseessseessssesssesansseesssseansssesssssssssssssssssssessnssssssssssssssssssessnsssessssessaseessseesseean 42

TTTTABA 4 CBABD ..ottt ettt et e b bttt ea e e ae et b e R et ehe e ee e eat e ettt et e e bt nheeeae e ean e bt 44
4.1 TTpoToKOIT CBAZA MOADUS-RTU ..ottt ekttt ettt eb et et e et eneeeneeas 44
TP @) 3o o3i (S0 (53512 (S o e (e X MY (T Lo OO eSS PUPST 44
4.3 TIpumepbl IPUMEHEHHUST MOADUS ......oiiiiiiiiiiiiiiceiie ettt e te e et et e e e et e e is e e sane s e eseeenseeesseessseeensseenases 45

I'maBa 5 TexHU4ECKOE OOCTYKUBAHUE M YCTPAHCHUE HETIOTATIOK. .euvveererureerreerseeseeseesssessseesssesassssenssesssesssesssenssesssasssens 46
5.1 I1TaHOBOE TEXHIUIECKOE OOCITYIKITBAHIIE ....eeeuvreiurreesuresesseeasssansssesssesessseessseeassssasssssssssasssseesssesessseessessssesesssesnsseses 46
5.2 HEUCTIPDABHOCTH M PEIIICHHS . ....uveu vvveeuseeensseesssnesnnssesnsessnssessnsessnssessssesssssensseeassessnsssssnssesnsesesseesnssessseessseeesnsessnsess 46

5.3 PacIpOCTPAHEHHBIE OIIMOKH H PEILICHHMS .........eeutentiereneittententeateentesseasbannesueesaeaseessenteaseensesteestensesseensensesssensesseenses 51



I'naBa 1 YcraHoBKa U NOAK/II0YeHHE 000PYA0OBAHUS

1.1 YcranoBka
1.1.1 TpeGoBaHUs K Cpelie yCTaHOBKU

1) Y6enurech, 4TO yCIOBUSL YCTAHOBKM COOTBETCTBYIOT TPEOOBAHMSAM K OKpYKaromei cpeae (cMm.
MacIopT).

2)ITY nomxeH OBITh YCTAHOBJIEH BEPTUKAIBHO U 3aKpPEIUIEH HAa MOHTa)KHOW MaHENIN WM POBHOM
IIOBEPXHOCTH C IIOMOILBIO BUHTOB.

3)Boxkpyr T4 nomkHO OBITH OCTaBJIEH HOCTATOUYHBIN 3a30p ISl CBOOOAHOM BEHTHIISILINT

1.1.2 TpebGoBaHHs K MOHTRXKHOMY 3230y
Heobxonumeriit 3a30p 3aBucuT oT MomHocTH ITY, Kak moka3aHO Ha CIEIyIOIIEM PUCYHKE:

I'opstunit Bo3myx
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XO0JIOAHBII BO3AYX
Pucynoxk 1.1.1.1
TpeboBanus k MOHTa)KHOMY 3a30py [is [IY pa3nuuHbIX ypOBHEH MOIIHOCTH :

MomHocTh, KBT 3a3op (Mm)
18.5~22 A>10 B>200
30~37 A>50 B>200
45~110 A>50 B>300

TennossigeneHue 14 pacnpenensercs cHusy-sBepx. Heckonbko T4 sydine ycranaBiuBaTh
60k o Ook. Ilpu HeoOXoauMoOCTH yCTaHOBKHM JAPYT HajJ Apyrom - mexnay IIY crnenyer ycTaHOBUTH
NEeperopoAKy AJIs OTBO/IA TeI1a oT HikecTosmero I1Y Bo nzbexxanue neperpea 000py10BaHusL.

1.1.3 [1naHOBOE TEXHUYECKOE OOCIIY>)KUBAHHE
(1) Temmepatypa oxpyxarouiell cpeabl [TODKHA TOAJEPKHUBATbCS B YKa3aHHBIX B

PYKOBO/ICTBE TpEeax.

(2)  Bentunstop paauaTopa A0JKEH ObITh YUCTBHIM U JIETKO BPAIATHCSL.

(3) B mxady c [14Y He momyckaeTcs MOMagaHUE MBUTM U KOHJEHCATa, a BEHTWIATOP U
BO3AYIIHBIA (UIBTP TOJKHBI OBITH HCIIPABHBIM U YHCTBIM.

1.2 TTonkmroueHne 000py10BaHUS
1.2.1 Cumnossle xi1emmsbl [ TH

O0o03Ha4eHue HaunveHoBaHHE KJIEMMBI Onucanue pyHkuun
Ionxmrouenns nmutanus 3 ¢da3el 380B
R, S, T KieMMBI TogKII04eHAS TUTAHUS A ¢
TIEPEMEHHOT0 TOKa
Iopkmodenue Tpexha3Horo aCHHXPOHHOTO
U, V,W KireMMBI TOOKITIOUEHHST IBUTaTEIIS a pex( P
AJICKTPOJIBUTATEIIS
P+ PB KnemMmsbl noaxmtouenus Topmo3Horo | [loakitoueHne TOpMO3HOTO Pe3UcTopa Uiu
’ pesucTopa BHEITHETO TOPMO3HOT'O MOJTYJIS
-+ KneMma 3ammTHOrO 3a3eMIICHUS [HoaxnroueHue 3a3eMIISIOIIErO MTPOBOAHHUKA




1.2.2 KneMMbI MUTaHUS
1) [Muraromue kemmsel R, S, T:

. [Monkmouenne ©Ha cropoHe BBojga nwuranus [IY He TpebGyer coOmromeHUs
MocJe10BaTeIbHOCTH YepeioBaHus (as;

. 3amura [T co cTOpoHBI MUTaHUS MOXET OBITH OOecreueHa OBICTPOACHCTBYIONTUMU
MIPEIOXPAHUTEIISIMU C XapaKTEPUCTUKOHN gG;

. TexHHUecKne XapaKTePUCTUKH M METOIbI MOHTa)Ka CHIIOBBIX KaOeIe JIOJIKHBI
COOTBETCTBOBATh MECTHBIM IIpaBUJIaM U COOTBETCTBYOINM cTanaaptam [EC.

2) Knemmsi anextponpusoja U, V, W:
. Konznencarop win rpo303aliuTHBINA pa3psIHUK HEJIb3sl OAKI0YaTh CO CTOPOHBI BBIXOA
T4, Bo m30ekaHre BO3MOKHBIX HAPYIIEHUI pabOThI HITH MOBPEKICHIH;
. Ecnu nyinna kabens naeurarens npessimaet 100m, kak MoxkHO O0mmke k [TH nomkeH ObITh
YCTaHOBJIEH BBIXOJHON PEAKTOP NMEPEMEHHOTO TOKA;

. JInsi yMEeHbILIEHUsI BIMSIHUS MOMEX Ha JIMHUM CBSI3U, PEKOMEHYETCS! MOJKII0YEHUE
ANEKTPOABUTaTENS SKPAHUPOBAHHBIM KabemeMm.
PexoMeHgaImm no CHUIOBBIM MOAKIIOUEHUSIM :

. Kabeun
3aluTHBINI Kabean Kao0ean
Mopes ITH KonTakrop, A ,| JABHraTeJs, )
BBIKJII0OYATE]Ib, A NUTAHUS, MM ) yHpaBJeHHus, MM
0.75 kBt 10 10 2.5 2.5 1.5
1.5 kBt 16 10 2.5 2.5 1.5
2.2 kBt 16 10 2.5 2.5 1.5
4 kBt 25 16 4 4 1.5
5.5kBr 32 25 6 6 1.5
7.5 kBt 40 32 6 6 1.5

1.2.3 TloakmroueHUE KIEMMHON KOPOOKH IBUTATEIIS.

BonpmmHcTBO ABHTaTENel OOIIEro HazHa4YeHWs MOTYT paboTaTh MPU JABYX HOMHHAJIaX
HamnpsDKEHUs, KaK yKa3aHO Ha WX 3aBOJCKON TaOnmuke. Pabodee HampspkeHuWe ABUTATENST OOBIYHO
BBIOMPAETCS ¢ TMOMOIIIBIO TIOIKITIOYSHIS 3BE3/10M WM TPEeyrojabHUKOM. [Ipyu moaxiroueHuu 3Be3n0i
O0OBIYHO JTOCTUTAETCS 00JIE€ BHICOKOE HOMUHAIBLHOE HAMPSDKECHNE.

Hanpmlce}me ABUTaTEJIsA Pexxum noakiroueHust ABUraTeJst

400/690 B mepemenHOro
TpeyronsHuk
TOKa
230/400 B nepemeHHOTr0
3Be3na

TOKa




1.2.4 KieMMbl ynipaBiieHUs

NC

NC1

DIl

DI2

DI3

DI4

DI5

S-

S+

All

AOl

D+

TA

TB

DC

DO1

COM

DO2

24V

AO2

GND

Al2

10V

D-

*NC - NC1 — onunoHaIbHbIN peneiiHbIi BbIX0, YTOUHSNTE HAIMYKMe P 3aKase.

OmnuncaHue KJIeMM YHpaBJICHUA:

RS485

Tun Kiaemma Onucanue pyHkunu
O6ecneunBaet nutanue +10 B my1st BHEIIHUX yCTPOKCTB C
Brixon nuranns +10B-GND BBIXOJHBIM TOKOM 110 10 MA.
OOBIYHO HCTIONB3YETCS B KAUECTBE NCTOUHUKA MTUTAHUS JIJIS
BHEIIHEro noreHnuomMerpa 1-5 kOwm.
AI1-GND 1. quana3on Hanpspkenus Ha Bxoje: 0-10 B
2. ConpoTtuBneHue Ha Bxojie: 22 kKOM
AHanoroBbie AI2-GND 1. quana3on noctosiHHOTO TOKa Ha BXxoje 0-10 B wm 0-20 MA,
BXOJIbI BBIOMPAETCSI TEPEMBIUKOM Ha TIATE YITPABIICHNS.
2. ComporuBnenue Ha Bxone: 22 xOm mpu BbIOOpe CHUTHAIA
HaNpsHKCHUS.
DI1-COM 1. OnTHyecky U30IMPOBAHHBIN OUITONSAPHBINA BXOJ.
2. ConpoTtuBieHue Ha Bxoje: 2,4 kOm.
JIuckpeTHble DI2-COM
BXOJIbI DI3-COM
DI4-COM
DI5-COM
AHaJIoroBnie AO1-GND Jwnanason Toka/ HanpspkeHus Ha Beixoze: 0-10B/4-20MA
BBIXOJBI AO2-GND
JIucKkpeTHbIE DO1-COM OnTrYecKky U30IMPOBAHHBINA BBIXO/I C OTKPBHITHIM KOJIJIEKTOPOM.
BEBIXOIBI DO2-COM Hwnanazon Hanpsxkenus Ha Beixoze: 0-24 B.
Peneinriii TA-TB-TC [Mepexunnoit kontakt: TC-TB HO-koHTAaKT,
BBIXOJT TA-TB H3-koHTakT
Homunanesnelie mapametpsl: 250 B AC, 3 A.
Hurepdeiic Wurepdeiic ces3u 11 mpotokora Modbus RTU
CBSI3U S+/S-




1.2.5 Cxema moOK/Ir0ueHAA

B T4 momuocteio 0,75 ~ 5,5 kBT nmeercs BCTpOeHHBIH TOPMO3HOW MOIYJb, TOPMO3HOM
pe3ucTop nojkiarodaerca K kiemmam "+" u "PB" (ecTh onuus BCTpOEHHOTO TOPMO3HOTO MOAYJS JUIS

MOJIeJIe MOIITHOCThIO 7,5 ~ 15 kBT).

B ITY momuOCTRIO 6071€ee 5,5 KBT HE00X0ANMMO UCTIOIB30BATh TOPMO3HON PE3UCTOP COBMECTHO

C BHCHIHHUM TOPMO3HBIM MOOYJICM.

Braking resistor

Three-phase input
R RALL
S SN2
T T/3

DIl
DI2
DI3
Di4
DIS
COM

0...108

10V

—-— All

GND

4... 200mA

24V

0

TA-TB(Open contact)
T8-TC(Closed contact)

NC-NC1(Open contact)
NC {NO Standard,
NCL  pneed customized)

DC voltage/current

(0-10v/4-20mA)
24V

001 — Collector
T '1< > — open loop
31 B> output

D02 P r—
T 771 p—

Y
4 ° >

COM




I'naBa 2 PaGoTa ¢ KJIaBHATYPOIi U JUCILIEEM
2.1 Ilanens ynpaBieHus
Brl MoxeTe M3MEHATH napaMeTpbl, KOHTPOJIIMPOBATDH pa60qee COCTOSAAHUEC M 3allyCKaTb UJIN
OCTaHAaBJIMBATDH IPUBOJA C TIOMOLIBIO OPraHOB MHAWKALNHN U YIIPABJICHUA J'IPIIIGBOﬁ nanenn ITY.

J

O ®e
PO E

Ornrcanue CBETOANOIHBIX HHANKATOPOB:

FWD: Unnaukarop npsimoro xona  REV: Mnnukarop obpatHoro xona
STOP: HMuaukaTop OCTaHOBKU ALARM: MHauKaToOp HEUCIIPABHOCTH
2.2 Onucanne GpyHKIMI KITaBUATYPhI

Knonka HaunveHoBaHue Onucanue pyHKumu
JltntenbHOE HaXkaTHe B TeUeHNe 2 CEeKyH/ AJIs BXoJa
B MEHIO WJIH BbIXOJa U3 HETO.
IIporpamma
Kopotkoe Haxatue 111 CYUThIBAaHUS MU 3aITUCH
[IapaMETPOB.
YBenuuenue VBenuubTe 3HAUCHUE TTapaMeTpa WM KO (GYHKIUH.
@ YMeHbIIECHUE YMeHbIINTE 3HaUE€HUE NapaMeTpa Win KoJ PyHKIUH.
M3meHneHne oTobpaxaemMoro napaMerpa Ha rJlaBHOM
« Cngur sKkpane. CABUT pa3psizia Ynciia Ipy BBOJIE 3HAUCHHUS
napamerpa
3amycK JIeKTPONpUBOAA
3amyck
RUN y
OcTtaHOBKa 3JEKTPONPHUBOJIA.
STOP| | Crom




2.3 Pabora manenu

2.3.1 3anmyck 1 OCTaHOBKa

Pexxum yripasnenust [TH no ymomuanuio - pexxum ynpasieHus ¢ manenu (napamerp F0-00 = 0).
Knasuma "3AITYCK" 3amyckaer 114, a kmaBuma "CTOII" octanaBnuBaer ycrporctBo. Korma ITH
pabortaer, Ha TIaBHOM wuHTepdeiice oToOpakaeTcs TeKymias BBIXOAHAs wYactora; korma [I4
OCTaHaBJIMBAETCs, 3HAUEHUE YaCTOThl MUTaET.

2.3.2 lepexmouenne pabouero untepderica

Korga ITY 3amymieH, Ha 3KpaHe IO yMOJYaHUIO OTOOpa)kaeTcs OCHOBHOW HHTepdeic.
Haxarue xnapumu  "CABUI™ mo3BosiseT MepekaovyaTbess MEXIY pasIuuHbIMEA  HHTEpdeiicami,
Ha4yMHAsl C BBIXOJHOW YacTOThI, a 3aTe€M IOOYEpPEIHO OTOOpa)kasi CKOPOCThb BpAIlCHUS JABUTATEIs,
BBIXOJTHOE HAINpsHKEHUE, TOK, MOITHOCTh U HANpPSKEHUE 3BE€HA MTOCTOSIHHOTO TOKa. [ IpuMeph! mokazansl
Ha CJIEJYIOIEM PUCYHKE.

HS0.5/0 460 4 380|DR S2®P 0.4 [4 547

2.3.3 Hacrpoiika napaMeTpoB

IIpu otoOpaskeHur ocHOBHOTO MHTEpdeiica ynepxxusaiire kiaasumry "[IPOI'PAMMA", 4yro0bl
BONTH B MEHIO BbIOOpa IpyHIbl MapamMeTpoB, K KOTOPOH XOTHTE MoayuuTh noctyn; Haxmure "
I[TPOI'PAMMA " emi€ pa3, 4ToObI BOHTH B MeHIO BbIOOpa napamerpa. Haxxmute "TIPOIPAMMA" eme
pas3, 4ToOBI IePENTH K MPOCMOTPY WIIM U3MEHEHHIO 3HAYCHNUS TTapamMeTpa.

Korma IIY oroOpakaeT 3HaueHHe BBIOPAaHHOIO mHapaMeTpa, Bbl MOXKETE HaKaTb
"TIPOIT'PAMMA", 4T00BI BEpHYTHCA K MPEIBIIYIIEMY MEHIO, ITPH 3TOM KOPOTKOE HaKATHE COXPAHUT
M3MEHEHHMS, a AJIUTEIbHOE Ha)KaTHe MO3BOJUT BBINTH Oe3 coxpaHeHus. Takke NIUTEIbHOE HaKaTHE
"TTIPOTPAMMA" mno3BosiileT NEpexOoUTb B MPEIbIAYIINE MEHIO M BEPHYThCS K OCHOBHOMY
unTepdeiicy.

'
c2
L]

CD

F3-80
HS0.L Fo) |~ [F
o0
2.3.4 Bpibop napameTpoB

I[J'IH MPOJIMCTHIBAHYA ITYHKTOB MCHIO WJIM U3MEHCHMS 3HAYCHUA IIapaMeTpa I/ICHOJIL3YI>’IT6 KJIaBHIIIN

"Beepx" win "Banz".
[F0-01)(A)F0-02 (Y) F0-01

MY umeer mapameTpsl MoHUTOpPHHTA cocTosiHUS — Tpynmna UO. UtoObl mpocMOTpeTh X —
HyxHO Haiitu UQ B crincke rpymnn napameTpos, a 3ateM Haxats "[IPOIPAMMA".

Fo (y) uo U0-00

2.3.5 Copoc napameTpos

[Tapamerp F0-24 no3Bonser cOpocuth Hactpoitku [1U k 3aBomckum mapamerpam. Bridoepute
3TOT napametp U BBeauTe 3HaueHue 1. [locne naxxatust "[IPOI'PAMMA" Bce Hactpoiiku [T cOpocsrcs
710 3aBOJICKHX 3HAYEHUH.

HS0.0




2.4 Hacrpoiiku ynpasnenus T4
2.4.1 Pexxum yripaBlIeHUs C KJIEMM
JAByxnpoBoaHoe noak/jawvenue 1:

TA | TB | DC | AI | DI1 | DI2 | DI3 | DI4 | GND | AO | S+ | S-

|
Bnepeﬂj jHaga,u

Hacrpoiiku mapamerposB:

F0-00 = 1 (ynpasnenue ITH ocyiecTBisieTcst ¢ KIIeMM)

F1-06 = 0 (nByxmpoBoJiHO€E yripaBiieHue — i 1)

F1-00 =1 (mmyck ITY B mpsimoM HampaBIeHNN)

F1-01 =2 (myck [T4 B 0OpaTHOM HanpaBIeHHN)

Ecnu va DI1 nmonan curnan, IIY 3amyckaer npuBoja B MPSIMOM HampaBiieHuu; eciu Ha DI2
nojaH curaai, To [TY 3amyckaer npuBoj; B 00paTHOM HarpaBJIEHUH.

JByXnpoBoHOe NOAKJ/JII0YeHHE 2:

‘TA‘TB‘DC‘AI‘DII‘DD‘DB DI4‘GND‘AO‘S.—"S—‘

N, Brnepeg/
Hazapg

[oTOB K 3anycKy

Hacrpoiiku napameTpos:

F0-00 = 1 (ynpaBaenwue [T ocyiectrisieTcs ¢ KiieMM)

F1-06 = 1 (nByxXnpoBo/iHOE yIpaBiieHUE — TUII 2)

F1-00 =1 (mmyck T4 B npsiMmoM HampaBieHNH)

F1-01 =2 (myck [IY B 06paTHOM HanpapJIeHIN)

Ecnu na DI1 nopan curnan, IIY 3amyckaer npuBoj B MPSMOM HAIpaBJICHHWH; €CJIA U HA
DI1, nna DI2 moxan curHan, to [1Y4 3amyckaer mpuBoi B 00paTHOM HaIpaBJICHUU.

TpexnposoaHoii pe:xum 1

TA | TB |DC | Al | DIl | DI2 | DI3 | DI4 |GND| AO | S+ | S-

BN
Bnepe Hasag, loToB
}l T K 3anycky

Hacrpoiika napameTpoB:

F0-00 = 1 (ynpasnenue IT4 ocyiectsiseTcs ¢ KiieMM)

F1-06 = 2 (Tpé€xnpoBogHOE yIIpaBiaeHUE — THUII 1)

F1-00 =1 (mmyck ITY B npsiMmOM HanpaBiIeHUH)

F1-01 =2 (myck IT4 B 0OpaTHOM HarpaBJICHUH )

F1-02 = 3 (kOHTpOIb B TPEXIPOBOTHOM PEXKUME)

Ecnu va DI3 nmonan curnan, to npu nojgade curdana Ha DI1 T4 3amyckaeT npuBo B IPsIMOM
HanpaBJieHUH; a npu noxaye curnana Ha DI2 ITY 3amyckaet mpuBoJ B 0OpaTHOM HarpasieHHH. Ecin
Ha DI3 He nonan curnai, To ynpasienue ¢ kiaemm DI1 u DI2 urnopupyercs.




TpexnpoBoaHoii pe:xxum 2

TA|TB | DC| Al | DI1 | DI2 | DI3 | DI4 | GND | AO | 5+ | S-

Komanna
3aIycKa Cron

Hanpaerenne
IBHKEHHA
BIIeped/Hazan

Hacrpoiiku napameTpoB:

F0-00 = 1 (ynpasnenue ITH ocyiiecTBisieTcst ¢ KIIeMm)

F1-06 = 3 (TpéxmpoBoiHOE yIpaBieHUEe — THI 2)

F1-00 =1 (myck T4 B npsiMoM HaripaBJICHUN )

F1-01 =2 (myck IT4 B 0OpaTHOM HarpaBJICHUH )

F1-02 =3 (kOHTpOIb B TPEXIPOBOTHOM PEXKUME)

Ecnu na DI3 nmonan curnan, to npu nojgade curtana Ha DI1 1Y 3amyckaeT npuBoj B IpsiMOM
HampasieHud. Ecnm mpu 3ToM Takke moaath curuai Ha DI2, To [TY 3amycTuT npuBoa B 00paTHOM
Hanpasienud. Eciu Ha DI3 He nonan curnan, To ynpasienue ¢ kiaemm DIl u DI2 urnopupyercs.

2.4.2 PexxriM MHOTOCTYTIEHYATBIX CKOPOCTEN

TA|TB | DC| Al | DI1 | DI2 | DI3 | DI4 | GND | AO | S5+ | S-

j KT Q)
Hacrpoiiku napameTpoB:

F0-00 = 1 (ynpaBnenue [TH ocyiectpisieTes ¢ KiieMM)

F0-01 = 4 (MHOTOCTYynIEHYATOE YIIPABICHUE CKOPOCTHIO)

F1-00 =1 (myck 14 B npsimom HampaBJIeHUH)

F1-01 = 8 (komaHga MHOTOCTYTIEHYATOTO peknma 1)

F1-02 = 9 (xomana MHOTOCTYHEHUATOTO PEXXUMA 2)

F1-03 = 10 (komaHa MHOTOCTYHEHYATOTO pexuma 3)

B napamerpax F4-01 ~ F4-08 mosxHO 3a1aTh 8 ckopocTeil, BBIOOp KOTOPBIX OCYIIECTBIISAETCS
KoMOuHarmen cnraanoB Ha BBogax DI2 ~ DI4 cornmacno Tabnuue Hmxke. [Ipu mogaye curnana na DI
[TY 3amyckaer npuBoJ B OPAMOM HAIpaBJICHUU C BHIOPAHHOM YacTOTOMN

K3 K2 K1 IlapameTp, 321a101IHI1 YACTOTY 3JIEKTPONPHBOIA
BBIKJI | BBIKI | BBIKI F4-01
BBIKII | BBIKT | BKJ F4-02
BBIKJII | BKJI | BBIKI F4-03
BBIKJT | BKJI BKJI F4-04
BKJI | BBIKJI | BBIKI F4-05
BKJI | BBIKI | BKJ F4-06
BKJ | BKJ | BBIKI F4-07
BKJ | BKJ BKJI F4-08




Kornma BbIOpaHO MHOTOCTYNEHYATOE YIpaBlIE€HHE CKOpOCThIO, mapamerpsl F4-01 ~ F4-08,
HOMHMO 3HAYEHUI Y4aCTOTHI MOXKET TaK)KE MCIIOJB30BaThCI B KadyeCTBE MCTOYHMKA 3amanud it PID-
pETyISITOpa WK B KAYECTBE HCTOYHMKA HATIPSKEHUS JIs1 BOJIBT-4acTOTHOTO ynpaBnenus V/F.

2.4.3 Pexxum noAiepKaHus MOCTOSIHHOTO AaBJICHUS

iov M4 AR MYy ar MY
AlL 24B DC
+ +
GND 24V | P”_ GND
JaTumMk faBneHmns J3aTuuK faBneHns A3TuuK N3agneHms
C BbIXOOQOM C BbIXOQ0M C BbIXOAOM 4...20MA
0...108 4...20mMA ¥ BHELLHMM NUTaHKMEeM

Hacrpoiiku napameTpoB:

F0-00 = 0 unu 1 (ynpasnenue T4 ocyriecTpisercs ¢ KHOMOK MaHEIN WU C KIEMM)

F0-01 = 6 (ynpaBneHue B pe:KUME MOJACP>KAHMSI 1aBICHMS )

F5-02=0 nmm 1 (ucrounuk obpatnoii cBsa3u PID-perynstopa nogkiaouaeTcs K aHaJIOrOBOMY
Bxoay All wim Al2. K All crnenyer noakiroyaTh JaT4MK C BBIXOJOM HampsbkeHus, a Kk Al2 — marunk ¢
TOKOBBIM BBIXOJIOM)

F5-08 = 0/1/2/3 (Bb160p BbIXOgHOTO curHaNna natunka gasieHus 0:0 ~ 10 B /4 ~20 MA; /
0~5B/0,5B~4,5B)

F5-09 =0...25 (mnana3oH nu3mepeHus Aaruvka aaBjieHus, bap).

2.4.4 PexxuM ynipaBlieHUsI MHOTOHACOCHOM cTaHIuen (Ha npumepe tpex 1)

1. Cetnb u3 Tpex 1Y, pexxum ynpapiieHus1 BeAylnii-Be10Mble

B stom pexume onuu [TY BEICTyIaeT MacTepoM, yIpaBlisis mapameTpaMu paboThl BEJOMBIX
ITY. ITo ucreyeHnH yCTaHOBAEHHOIO BPEMEHU HAPAOOTKU WM MPU HEMCIIPABHOCTHU AJIEKTPONPUBOAA
MPOUCXOAUT CMEHA BEYILEro Hacoca.

Macrep BenoMmblii 1 BenoMmblii 2
F0-26 = 3 (Bemyuiuii B cetn u3 Tpéx [1Y) FO-26 =11 F0-26 =12
F5-32 = 0 (pexxum ynpaBieHus: BELY IIAN-BEIOMBIC) (Bemompbiii Nel B | (Bemombrit Ne2 B
F5-37 (wactora BKJIIOYEHHS TOTOIHUTEILHOTO HACOCA) MHOT'OHAaCOCHOU MHOT'OHAaCOCHOM
F5-38 (3aageprkka BKIIOYEHHUS TOTIOTHUTEILHOTO HACOCa) | CETH) CETH)
F5-39 (gacrora OTKIIOUYEHHUS pabOTAIOIEr0 HacoCca)
F5-40 (3aneprkka OTKIIIOYCHMs pa0OTArOIIEro Hacoca)

2. Cetb u3 Tpex 1Y, peskuM CHHXPOHHOIO YNPaBJIeHUsI HECKOJbLKUMH HACOCAMH
B stoMm pexxume Bee [T 3anyckaroT HaCOChl OJHOBPEMEHHO C OAMHAKOBOM 4aCTOTOM.

Macrep Bemgommbrii 1 Bemgomsrii 2
F0-26 = 3 (Benywmuii B cetu u3 Tpéx 1Y) FO-26 =11 F0-26 =12
F5-32 =1 (pexum cunxponHoro ynpapineHust Hacocamu) | (Bemombiii Nel B | (Bemombriit Ne2 B
F5-35 (nepuosa cmeHsI BEAYIIETO HACcOCA) MHOTOHACOCHOM MHOTOHACOCHOU
CETH) CETH)

3. Cetb u3 Tpex I14, peskumM B3aMMHOI0 pe3epBHPOBAHUSA

B sTtom pexKuMe OJHOBPEMCHHO pa60TaeT TOJIBKO OAHMH HLI, BCC OCTAJIbHBIC IMOAKIIFOYAKOTCA
TOJIBKO B CJTy4a€ HCHMCITAPBHOCTH.

Mactep Benompiii 1 Benomplii 2
F0-26 =3 (Bemymuii B cetn u3 Tpéx [1YH) F0-26 =11 F0-26 =12
F5-32 = 2 (pexum ynpaBlieHUsI CO B3aUMHBIM (Benombiit Nel B | (Bemombrit Ne2 B
pe3epBUPOBAHNEM HACOCOB) MHOTOHACOCHOM MHOTOHACOCHOM
CeTH) CeTH)




4. Pe3epBHBIil MacTep B CeTH.
[IpumeHuMo AJ1s BceX TPEX BBIMIEMIEPEUHCIICHHBIX pexXUMOB. Tonbko Benomerit 1 (FO-26=11)
MOJKET OBITh YCTAHOBJIEH PE3EPBHBIM MACTEPOM.

Hacrtpolika mapaMeTpos:
Macrep Benombrii 1 Benombiii 2
F0-26 = 3 (Bemyuiuii B ceT U3 F0-26 = 11 (Benomsriit Nel B F0-26 =12
Tpéx I1H) MHOTOHACOCHOM CETH) (Bemowmprii N2 B
F5-32=0/1/2 F5-46=1 (xomu4ecTBO pe3epBHBIX MACTEPOB | MHOTOHACOCHO

B CETH) CETH)
F5-33 = 0/1/2 (pabora pe3epBHOTO MacTepa:
0: Ilpu nmepenaye ynpaBJIeHUSI pE3EPBHOMY
MacTepy, BCE HACOChl OCTAHABIMBAIOTCS

1: [Ipu nepenayue ynpaBiieHUs] Pe3epPBHOMY
MacTepy, BCe HaCOChl paboTaIoT €
MOCTOSIHHOM YacTOTOM, 3a/JTaHHOU B
napametpe F5-34

2: Ilpu nepenaue ynpapiieHUS PE3EPBHOMY
MacTepy, OH yNpaBJisieT HACOCAMHU B
pexXHUMe MoAep KaHUs JaBiIeHUs (11 HTOro
K HEMY Takxe TpeOyeTcs MOAKIIOUEeHUE
TATYNKA JTABJICHUS )

2.4.5 PexxuM KacKaJHOTO YNpaBJIeHHs HACOCHOM CTaHUME

1. Peskum nepemMeHHOro macrepa (TOJBKO /151 2 HACOCOB)

B sTom pexxume oaun Hacoc padoraet ot 1Y, a BTOpoii BKIIFOYAETCS HANPSMYIO OT CETH MPHU
HelocTaTke JaBieHus. [1o UCTeYeHHMH YCTaHOBIIEHHOTO BpEMEHM HapabOTKH MPOMCXOJUT CMEHa
Hacoca, padoTaromiero ot [14.
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Hacrpoiiku mapamMeTpoB:

F0-26 = 07 (kackagHOe ympaBieHHe 2 HACOCAMU C MEPUOTUIECKON CMEHOM BETyIIEro)
F5-35 (mepuosa cMeHbI Beaymiero Hacoca)

F5-37 (4acToTa BKIIOYCHHSI TOTIOTHUTETFHOTO HACOCA)

F5-38 (3ageprkka BKITIOUEHHUS JOTIOTHUTEIHLHOTO HACOCA)

F5-39 (4acrora oTKII04eHUs pabOTAIOIIEro HacOCa)

F5-40 (3ageprkka OTKIIIOUECHHS pabOTAIOIIET0 HAcoca)

F5-45 <2 (xonu4ecTBO HACOCOB, PAOOTAIOIINX OTHOBPEMEHHO)

2. PesxkxnM mocTosstHHOT0 MacTepa (1 Hacoc OCHOBHOM U /10 3 10NOJIHUTEIbHBIX)
B sTOM pexume onuH Hacoc MocTossHHO padoTaet ot [TY, u 10 Tpéx JOMONHUTETHLHBIX HACOCOB
MOTYT OBITH MOCJIEIOBATENHHO 3aMyIICHBI HAPSAMYIO OT CETH MPHU HETOCTATKE aBICHUS.
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Hacrpoiika napameTpoB:

F0-26 = 17/18/19 (Kackagnoe ynpasienue: 1 Begymumii 1 1/2/3 1omonHUTENHBIX HACOCA)
F5-37 (dactoTa BKIIIOUEHHSI TOMTOJIHUTEIILHOTO HACOCA)

F5-38 (3aneprxka BKIIFOUEHUS JTOMOTHUTEILHOTO HACOCA)

F5-39 (vacToTa oTKIIIOUEHHS pabOTAIOIIETO HACOCa)

F5-40 (3agepxKa OTKIIIOUEHUST pabOTAOIIEro HAacoca)



I'naBa 3 ITapamerpsl

O003HaUEHUE CUMBOJIOB B TA0IUILIE;

¥ - [lapameTp MOKHO U3MEHUTH, Koraa [14 ocranoBneH wim paboTaer.

% - [lapameTtp He MOKeT ObITh M3MEHEH, koraa [T paboTaer.
e - 3HayeHue napamerpa ¢opmupyercs [IU u He MOXKeT ObITh H3MEHEHO.
A - 3aBojcKOI mapameTp, HEIOCTYIEH /Il U3MEHEHUS M0JIb30BaTENIEM.

3.1 Onucanue napamerpos 14
3.1.1 I'pynmna napametpoB FO — 0oCHOBHBIE TTapaMeTphbI

3aBoackas OIlyCTHMBbIe
ITapamertp Onucanue ACK Homy En. U3m. | U3meHeHne
HACTPOIiKa 3HAYEHUsI
Bb10op ncTouHNKAa KOMaH] 0 0..2 - Y
0: maHenb ynpaBJICHHUS.
F0-00

1: xkiemmer DI
2. mpotokon Modbus RTU (RS485).

I/Icmq}mulc YIpaB/IeHAs 1 0.9 4 .
OCHOBHOI 4aCTOTOI
0: mudposas Hactpoiika (FO-16), coxpansieTcs Mpy OTKIIOYCHAN THTAHMSL.
1: maHenbHBIA TOTEHIIMOMETP.
2: All.
3: Al2.
F0-01 4: MHOTOCTYTIEHYATOE YIIPABJICHUE CKOPOCTHIO.
5: TUIK.
6: yrpaBJieHHE B PSKUME T10/IePIKaHNsL JaBJICHUS.
7: PID-perynsitop (001iero Ha3HaYSHUS ).
8: mpotokon Modbus RTU (RS485).
9: 3ape3epBUPOBAHO.
HcTounuk ynpaBjieHHs 0 0.9 ) *
F0-02 BCIIOMOTaTe/IbHOM 4aCTOTOM
To e, aro FO-01.
Bp100p MCTOYHHUKA YACTOTHI ‘ 00 | 00...44 - e
Eounuywt: evi6op ucmounuxa yvacmomsi
(: OCHOBHOM MCTOYHHUK YaCTOTA.
1: pe3ypTaT COOTHOIICHUS YaCTOT (CM. JIECATKH).
2: TIEPEKITI0YEHUE MEX Ty OCHOBHBIM M BCTIOMOTATEIbHBIM UCTOYHUKOM YacTOTHI.
3: MepeKIroYeHne MEXAY OCHOBHBIM UCTOYHUKOM YaCTOTHI M PE3YJIbTaTOM
F0-03 COOTHOIIICHHUSI YaCTOT.
% 4: TIepeKITIOYCHUE MEX /Ty BCIIOMOTaTeIIbHBIM HCTOYHUKOM YaCTOTHI M PE3yJIbTaTOM
COOTHOIIICHHSI YaCTOT.
Jecsaimku: coomHouieHue 0CHOBHO20 U BCNOMO2AMENLHO20 UCTOYHUKA YACMOMbl
(: OCHOBHOM + BCIIOMOTaTEIbHBIN.
1: OCHOBHO — BCITIOMOTaTEIbHBIN.
2: MAX (0CHOBHO#, BCHOMOTATEIbHBIH ).
3: MIN (0CHOBHOM, BCIIOMOTaTENbHBIH).
Bpemsi yckopenust ‘ - ‘ 0...500 | CEK. ‘ Y
F0-04 Bpewmsi, Heooxomumoe [TH nmst paszrona aeurarens ot 0 ['1] 10 MakCHMaabHOM 4aCTOTHI
(F0-09).
Bpems 3amensienns ‘ - ‘ 0...500,0 | CEK ‘ A
F0-05 Bpewmsi, Heooxomumoe ITH ist 3ame ieHust oT MakcuMainbHo# dactoTsl (FO-09) 1o

MOJIHOW OCTAaHOBKH.




3ape3epBHPOBaHO
F0_06 p p p 1 0. . .2 - *
dopMaT aHAJIOT0BOI'0
P 0000 | 0000...1122 i *
CUTHAJIA
F0-07 Eounuywi: All; Jlecamxu: AI2; Comnu: AOI; Teicauu: AO2 (3ape3epeuposaro)
0: 0-10B.
I: 0-20 MA.
2: 4-20 MA.
PeskuM 0CTAaHOBKH 1 0...1 3 *
0: 3amemienue 10 octaHoBKU. [IY cHM>kaeT BbIXOAHYIO 4acTOTy 110 0 B COOTBETCTBUU C
F0-08 BPEMEHEM TOPMOKECHHUSI.
1: cBobogHAst ocTaHoBKa. [TY HeMeUIeHHO OTKITI0YaeT MUTaHNe JABUTATEIIS, TTOCIIE YEro 07,
OCTaHABJIMBAETCS 110 UHEPLIUU.
F0-09 Bepxuuii npeaes 4acToTbl ‘ 50,0 ‘ FO0-10...599.,9 ’ I'm ‘ *
MaxkcumanbHO JONMYCTUMasl YacTOTa Pa0OThI JBUTATEIIs.
F0-10 HuzxkHuii npeaes 4acToTbl ‘ 0,0 ‘ 0,0...F0-09 l I'o ‘ e
MuHUMaIBHO AOMYCTUMAsI YACTOTa paOOTHI IBUTATEIIS.
IToBbIIeHUE KPYTSLIET
OBBIICHHE KPYTHINCTO 4.0 0...30,0 % Yo
MOMEHTA
B pexume ynpasnenust V/F, KpyTSiuii MOMEHT JBUTATENS] OTHOCUTENLHO HEBEJIUK MpPU
Fo-11 paboTe Ha HU3KUX YacTOTax. Ero MOXXHO yBEIHWYHUTH C MOMOIIBIO ATOTO TMapaMmeTpa.
OnHako mpH CIAMIIKOM BBICOKOM 3HAYEHHUM JIBUTATEllb MOXET IEpEerpeBarbcs, 4TO
BBI30BET COOTBETCTBYIOMIYIO ommoOKy [TY.
[Ipu GonbI10ii HArpy3Ke U HEAOCTATOYHOM ITyCKOBOM MOMEHTE JIBUTATETIS,
PEKOMEHIYETCSl YBEIMYUTD 3TOT MapaMeTp.
[Ipenenbnas yacrora
HOBLINICHUHA KPYTAIIEro 50,0 0,0...F8-03 I'n *
F0-12 MOMEHTA
[loBeiienue kpytsauiero momenta (FO1-11) nelicTByeT TONBKO Ha YacTOTaX HUXKE
YCTaHOBJIEHHOW B 3TOM TIapaMeTpe.
Hecymas yacrora = T 1,0...16,0 Kl %
VYeranasiauBaer Hecymlyto yactoty LM, Ha Gonee HM3KMX 4acTOTax yBEIUYHBAETCS
F0-13 COCTABJISIFOLIAsT BBICIIMX FAPMOHHUK, UYTO MPUBOJIUT K YBEIUYECHHUIO IOTEPh MOIIHOCTH U
mryma asuraress. OHako TOK yTeUKH U TeMIIepaTypa JIBUTaTelsi CHUXKACTCS.
3HayeHue 1Mo YMOJTYAHUIO 3aBUCUT OT MOIIIHOCTH U OOBIYHO HE TpeOyeT U3MEHEHHUS.
MocaenoBare/iIbHOCTH
F0-14 " 0 0...1 - %
BBIXOJIHbIX (ha3
0: UVW.
l: UWV,
W3meHeHue 3Toro napaMerpa MOKET U3BMEHUTh HAlPABJICHUE BPAILCHUS ABUTATEII.
OOpatute BHUMaHHE: cOpoca HacTpoek [TY iy BBITOJIHEHUST aBTOHACTPOUKH
JIBUTATENS, er0 3HAUCHUE BEPHETCS K 3aBOJACKOMY 3HaueHHUIo 0, modToMy OyabTe
OCTOPO’KHBI B HEKOTOPBIX CIydasiX, KOTJia 3allpelleH0 U3MEHATh HAIPaBJICHUE JIBUTATEISL.
Crapr c oTciIe;KMBaHHEM 0 0. 1 ) %
CKOPOCTH
0: OTKIIFOYEHO.
F0-15

1 : BKITIOUECHO.
Korpa ITY 3arryckaercsi, OH BBIACPKHBAET HEOOIIBIITYTO TIAy3Y JIsl OTIPEACTICHHUS YaCTOThI
JIBUTATEJIs], 15l YIIPABJICHUSI UM Ha OCHOBE TEKYIIIEH YaCTOTHL.




IIpenycranoB/ieHHas

F8-03 F0-10...F0-09 I'm *
4acToTa

Korna uctounuk ynpasieHHsi OCHOBHOM 4yacToToM BeIOpaH Kak «L{udposas HacTpoiikay,

F0-16 ATOT MapaMeTp YCTaHABIMBAET HA4aJbHOE 3HAYEHUE OCHOBHOW YaCTOTHI.
[Tocne Toro, kak oHa OyaeT u3MeHeHa KiaBuiiamMu «BBepx/BHu3», aToT
rapaMeTp BPEMEHHO CTaHET HEJCHCTBUTENIbHBIM J0 IOBTOPHOW HACTPOUKHU.
HuskouacroTnas padora 0 0...2 - Y
4
0: paboTa Ha HIDKHEH TIpeIeTbHON YacToTe.
F0-17 1: ocTaHOBKa.
2: paboTa Ha HYJIEBOM CKOPOCTH.
Korna 3agannast yactoTa HUXKE MpENEIbHONW YacTOThI, C MOMOIIBIO0 ATOTO MapameTpa
MOYKHO BBIOpATh pexkuM padotsl [TY.
IIpuBs3Kka HCTOYHUKA
K(?Mal-ljl M UCTOYHMKA 000 000...999 7 o
4YaCTOTHI
Eounuywei: npusazka ucmoynuka 4acmomuol K Op2aHam nameiu onepamopa
Jecamku: npusazka uCmoyHuKa 4acmomul K YAPasaaioujum KiemMmam
Comnu: npusasKa uCMoYHUKA 4acmomyl K unmepdghericy cesasu
1: xnaBumm «BBepx/BHu3» Ha maHenu.
2: IOTEHIIMOMETP Ha MaHEJIN.
3: All.
FO-18 | 4. AL,
5: MHOTOCTYIIEHYATOE YIIPaBIEHUE CKOPOCTHIO.
6: PLC.
7: yripaBiieHHE B PEKUME MO IepKaHuUs TaBIICHUS.
8: PID-perymnsarop (o0mero HazHAYSHUS ).
9: mpotokosn Modbus RTU (RS485).
Onpenennte KOMOMHALIMIO TPUBSI3KA MKy TPEMsl KaHallaMU YIpaBJIeHHus: paboToi 1
JIEBATHI0 KaHAJIAMU C 33JJaHHBIMU YacTOTaMM, KOTOpas ymoOHa &S peanu3aiuu
CHHXPOHHOT'O MEPEKIIOYCHHS.
F0-19 3ape3epBUPOBaHO 0 0. 4 ) *
@Dynkuusa kiaasumm STOP 1 0...1 - Y
F0-20 0: KiaBuima 1eiicTBYeT TOJBKO B PEKMME YIpaBJIeHUs ¢ JTULeBOUM manenu [T4.
1: Kimauina sieficTByer B JII0OOM peskuMe yIpaBJIeHUs!.
FODT i O T rikongd 2.0 0,0...F0-09 | I %
nonayu (JOG)
F0-22 Bpems pasrona B pe:xknme 20,0 0,0...6500.0 c %
JOG
F(-23 | DPeM# saMertenus b 20,0 0,0...6500,0 c %
pexume JOG
Copoc K 3aBOICKIM 0 0. 65535 ) *
F0-24 HACTPOHKaAM
1: Copocuts HacTpoiiku T4 110 3aBOICKMX 3HAYCHHIA.
Bu10op MeHI0 Ha quCILICe 1 1..3 - *
F0-25 1: Menro mo yMoI4aHuro.
2: OTobpakaroTcs TOIBKO MapaMeTpbl, U3MEHEHHBIE TT0JIb30BATEIIEM.
3: 3ape3epBUPOBAHO.
F0-26 Pexum ynpasJieHust 1 0. 14 ) *
HACOCOM
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: Pyunoe ynpasnenue.

: YpaBiieHHe €IMHCTBEHHBIM HACOCOM.

: Benymuii B cetn u3 2 1T4.

: Benymmuit B cetu u3 3 I14.

: Beqymmii B cetn u3 4 I14.

: Beqymmit B cetn u3 5 IT4.

: 3ape3epBUPOBAHO.

: KackagHoe ynpaBieHue 2 HacocaMu € 4YepeI0BAHUEM.
: 3ape3epBUPOBAHO.

: 3ape3epBUPOBAHO.

: Bemomerit Nel B MHOTOHACOCHO¥ CETH.

12: Begomblii Ne2 B MHOIOHAaCOCHOI CETH.

13: Benomsriii Ne3 B MHOTOHACOCHOM CETH.

14: Benompblii Ne4d B MHOTOHAaCOCHOM CETH.

15: 3apesepBupoBaHo.

16: 3ape3epBUpoOBaHO.

17: Kackagnoe ynpasnenue: 1 Beqymiuii u 1 gonoiHutensHbii. bes uepegoBanus.
18: KackanHoe ynpasienue: 1 Beymuii 1 2 A0N0JHUTENBHBIX. be3 ueperoBanus.
19: KackagHoe ynpasneHue: | Beaymuii u 3 1onoJHATENbHBIX. be3 uepenoBanus.

3.1.2 I'pynna napametpoB F1 — BBI00p PyHKINHT yIPABISAIONIUX KJIEMM

ITapamerp Onucanne 33B0Hc}faﬂ FonyCTHMbIC Ex. Msm. | Vismenenne
HACTPOIKA 3HAYEHUS

F1-00 Bb10op pyHKINM KIIeMMBbI 1 0. 35 ) *
DI1

F1-01 Bo16op pyHKUMH KIEMMbI 5 0. .35 ) *
DI2

F1-02 Bri0op pyHKIMU KIEeMMbI ] 0. 35 i *
DI3

F1-03 Bri0op pyHKkIMH KIEMMbI 9 035 ) *
DI4
Bri00op pyHkUM KI1eMMbI 10 0. 35 ) *
DIS
®ynkunu DI1 — DIS:
0: HeT pyHKLUH.
l: myck B mpsIMOM HaIpaBJICHUH.
2: mycK B 00OpaTHOM HaITPaBJICHUU.
3: KOHTPOJIb B TPEXITPOBOHOM PEKUME.
4: mepeKITIOYeHnE JIBYXTIPOBOTHOTO/TPEXTIPOBOAHOTO YITPABICHUSL.
5: ToTuKOBas Mojava BIEpes.
6: TOJTYKOBAd 1M0Jja4a Ha3a.l.

F1-04 7: cOpOC OHIMOKH.
8: KOMaH/]Ja MHOTOCTYTIEHYaTOro pesxuma 1.
9: KOMaH/1a MHOTOCTYNIEHYATOI0 pexXuma 2.
10: xoMaHJ @ MHOTOCTYIIEHYATOI O pexuma 3.
11: BHemIHMIA curHaj octaHoBa (paboTaeT TOIBKO B PEKUME YIPABIICHUS C TIAHENH).
12: BHEIIHUI CUTHAT OCTAaHOBA Ha BhIOEre (CoriacHo Bpemenu 3ameienus F3-12).
13: BHemIHee OTKIIOYEHHE (ICHCTBYET B JIFOOOM peXUME YIIPABICHUS).
14: aBapuiiHbIil OCTaHOB.
15: TopmMOKEeHHE TOCTOSSHHBIM TOKOM.
16: ocTaHOB C TOPMOKEHHUEM MOCTOSIHHBIM TOKOM.
17: curHaJs1 BHENTHEH HEUCTIPABHOCTH (HOPMAJIbHO PA30OMKHYTHIH ).




18: curHan BHEUIHEN HEMCIPABHOCTH (HOPMAJIBHO 3aMKHYTHhIH).
19: nepexnroueHne KoMaH bl 3amycka |
ITpu FO0-00 = 1, nporcxXoauT NEPEKIIOUEHUE MEKTY YIIPABIECHUEM C
KJIEMM U C JIMLIEBOM MaHenu.
[Tpu FO-00 = 2 npoucxoauT NepeKItoueHne MeX 1y YIpaBJIeHUEM TI0
npotokoixy Modbus RTU u ¢ nuueBoit nanenu.
20: nepekIItoueHNe KOMaH bl 3aycka 2
IIpu FO0-00 = 1, npoucX0oauT NEePEeKITIOUYCHUE MEXKIY YIIPABICHUEM C
KJIeMM U 110 iporokoiry Modbus RTU.
21: xomanna BBEPX (ananoruuno oHOMMEHHOM KITaBHINIE Ha JIMTIEBOW MAHEIH ).
22: xomangna BHU3 (ananornyHo oqHOMMEHHOM KJTaBHUITIE HA JILIEBOU ITaHEIN).
23: copoc Hactpoiiku BBEPX/BHI3.
24: nepexIIoYeHNue NCTOYHUKA YaCTOTHI.
25: mepeKItoueHNue MEXAy MCTOYHMKOM OCHOBHOM YacTOThI M IPETyCTaHOBIEHHOM
YaCTOTOM.
26: TMepeKITIOYeHNE MEXITY UCTOYHUKOM BCIIOMOTATEILHOM YaCTOThHI U
IIPEyCTAaHOBJIEHHON YaCTOTOM.
27: >pdexTuBHAs KIIeMMa T HACTPOMKH YacTOT.
28: pa3roH ¥ TOPMOKEHHUE 3aMPEILEHBL.
29: knemma 1 BbIOOpa BpeMeHU pa3roHa U TOPMOKEHHUS.
30: copoc cocrosiuus [TJIK.
31: mepekioYeHue ypaBieHUs CKOPOCTHIO/KPYTSAIIUM MOMEHTOM.
32-33: 3ape3epBUPOBAHO.
34: nepexioYeHre Ha BTOPUYIHOE 11eJIEBOE JaBJICHHUE.
35: may3a pabOTHI.

Bb10op patouero pexnma

kiaemm DIS-DI1 00000 00000...11111 - *

F1-05 Eounuywr: DI, J[lecamxu: DI2, Comnu: DI3, Teicauu: DI4, [lecamxu moicsu: D5
0: BBICOKHI YPOBEHBb CUTHAJIa — CpabaThIBaHUE.
1: HU3KUH YPOBEHb CUTHAJIA — cpabaThIBaHHE.
Pe:xxum ynpasiienus ¢ 0 0.3 i *
KJIeMM
F1-06 0: ABYXIPOBOIHOE yIpaBIICHUE — THII 1.
1: IByXMPOBOIHOE yIpPaBICHHUE — THII 2.
2: TPEXIPOBOIHOE yIPABICHUE — TUII 1.
3: Tp€XnpPoBOHOE yIPABACHHUE — THII 2.
Bb10op padouero pe:kuma 0000 0000 1111 i *
KiaemM BbIX01a
F1-07 Eounuywi: Pene 1, J[ecamku: Pene 2, Comnu: DOI, Teicsiuu: DO2
0: monmoxuTeabHAS JTOTHKA.
1. oTpuniareabHas JIOTHKA.
F1-08 Bui6op ¢pynkumnu pese 1 1 0...27 - A
F1-09 Bbi6op ¢pynknuu pesie 2 2 0...27 - A¢
Bpi0op pyHKIUM KJIeMMBbI
F1-10 DO1 1 0...27 - A
Bri0op pyHKIMH KiIEeMMBbI 2 0.7 ) %

DO2




®ynkuuu pene 1 —2, DO1 - DO2:

0: HeT pyHKUMH.

1. ITY pabortaer. Brixon cpabateiBaet, korna [TU maxoautcs B pabodemM COCTOSHUH,
U BBIIAET BBIXOAHYIO YacTOTY (KOTOpasi MOXKET OBITh HYJIEBO).

2: ommoka IMTY. Brerxop cpabareiBaet, korga [TY HaxoauTcs B COCTOSHUW OIIMOKH U
OCTaHaBIIUBAETCSI.

3: roroB Kk paGore. Brixon cpabarbiBaeT, KOrja MOJAHO MHUTAaHUE Ha CUJIOBBIE U
koHTposbHbIe Hienu [TY, u [TY He HaxoaUTCS B COCTOSIHUM OIIUOKH.

4: NOCTUTHYT BepXHHMii mpeaes 4YacToThl. Bwixonm cpabatwiBaer, Korjga pabouas
4acTOTa JJOCTUTAET BEPXHEH MpeaesIbHON YacTOTHI.

5: mocTMrHyTa HUKHASA MpeieibHAs YacToTa. Brixon cpabaTeiBaer, korma padodas
YacTOTa IOCTUraeT HIKHEN MpeesbHOM YacTOThl (HO HE B COCTOSIHUU OCTaHOBA).

6: mpemen kpyTAmero MoMmeHTa. Bpixon cpaOaThiBaeT B PpeKUME YIpaBICHUS
ckopocthio [TH, korma BBIXOIHOW KPYTSIIMHA MOMEHT JOCTUTAET Mpeaea KPyTAIIEero
MoMmeHTa U [TY HaXoauTCsl B COCTOSIHUM 3aIlIUThI OT OMPOKUABIBAHMS.

7. ynajiénnoe ynpasiaenue. Beixos ynpasisercs mo Modbus RTU (RS485).

8: mpenynpexaenne o neperpyske ABuratesisi. Beixo 1 cpadbarsiBaet rnepe;y
cpabaThIBaHHEM 3aIUTHI ABUTATENS OT MIEPErPy3KH.

9: npenynpexaenue o neperpyske ITY. Beixon cpadareiBaet 3a 10 ¢ 10 cpadaTeiBaHus
3aIUTHI OT MEPETPY3KH.

10: npeBbIIeHo BpeMsi. Brixos cpabaTsiBaeT, Koraa Bpems HenpepbiBHOM padoTe [TH
JIOCTUTAET ycTaHOBIeHHOTo orpannydeHus (F6-05).

11: yacrora gocrura ycraBku 1. Brixon cpabateiBaer, korga padouas gacrora T4
JIOCTUTAET 3HAYEHUs, YyCTaHOBJIEHO B F1-12.

FI-1n 12: yacToTa gocTur/a yctaBku 2. Boixoa cpabaTsiBaet, korjga padouas yacrora 114
JIOCTUTAET 3HA4YE€HUs, YCTaHOBJIEHO B F1-14.
13: Tok noctur yeraBku 1. Brixoxa cpabatsiBaeT, korja padounit Tok IT4 nocruraer
3Ha4YE€HUsl, YCTaHOBJIEHO B F1-16.
14: Tox gocTHr yecraBku 2. Brixon cpabaTeiBaer, korja pabounii Tok T4 nocruraer
3HA4YEeHHUs, YCTaHOBJIEHO B F1-18.
15: na Bxoae All npeBbilieH BepXHUii HJIM HUKHUI YPOBEHb TOKA.
16~19: 3ape3epBUpoBaHO.
20: nacoc 1 ynpasasiercst ot ITY. Boixos cpabaTbiBaer, Korja B KaCKaJHOM PEXHME
Hacoc 1 momken paborats ot [TY.
21: nacoc 1 ynpasasiercst oT ceTH. Brixo/ cpabaThIBaeT, KOTrJia B KaCKaJIHOM PEKUME
Hacoc | oimkeH paboTaTh OT CETEBOIO MUTAHUS.
22: Hacoc 2 ynpasasiercst ot ITY. Boixox cpabaTbiBaer, KOrja B KaCKaJHOM PEXHME
Hacoc 2 noypkeH padorats ot [14.
23: Hacoc 2 ynpaBJisieTcsi 0T ceTH. Bbixos cpaGaThIiBaeT, KOrja B KaCKaJHOM PEeKUME
Hacoc 2 JI0JKeH paboTaTh OT CETEBOIO TUTAHUS.
24: nacoc 3 ynpasasiercst ot ITY. Boixox cpabatbiBaer, KOrja B KaCKaJHOM PEXHME
Hacoc 3 moipkeH padorats ot ITY.
25: Hacoc 3 ynpasJisieTcsi OT ceTH. Brixos cpaGaThIBaeT, KOrja B KaCKaJHOM PEKUME
Hacoc 3 10/KeH paboTaTh OT CETEBOIO TUTAHUS.
26: Hacoc 4 ynpasasiercst ot IIY. Brixox cpabaTbiBaer, Korja B KaCKaJHOM PEXHME
Hacoc 4 noipkeH padorats ot [T4Y.
27: Hacoc 4 ynpasJisieTcsi 0T ceTH. Bbixos cpaGaThiBaeT, KOrja B KaCKaJHOM PEKUME
Hacoc 4 1oJpKkeH paboTaTh OT CETEBOIO IUTAHUS.
YcraBka :{aCTOTbI 1 (nas 50,0 0. F0-09 I %

FL-12 BBIXOJAHOM KJIeMMBbI)

Koraa ¢yHKIus BBIXOTHOM KJIIEMMBI ycTaHOBIIeHA Ha «11», oHa cpabaThIBaeT, Kormaa
BeIXoHasg yactoTa [14 gocTuraer 3Toro 3HaueHwus.




JAnana3oH ycTaBKu

0,0 0...100,0 % *
FI-13 9JacToThI 1
DTOT mapameTp 3aAa€T Mpeen OTKIOHEHUS BBIXOIHON YaCTOTHI, JJIsl CpadaThIBAaHUS 110
ycTaBke 1.
YcraBKka 4acToTHhI 2 (Is
. (n 100 0...F0-09 I *
Fl-14 BBIXOJHOH KJI€eMMbI)
Korma ¢yHKIus BBIXOTHOM KJIIEMMBI YCTaHOBIIEHA Ha «12», OHa cpabaThIBaeT, Koraa
BeIxogHasa yactora IIY mocturaer 3Toro 3HaueHUs.
JAunana3on ycraBku 0,0 0...100,0 % Y
F1-15 YacTOTHI 2
OToT mapameTp 3aa€T Mpeaea OTKIOHEHUS BBIXOAHOM 4aCTOThI, 17151 cpabaThIBaHUS T10
yCTaBKe 2.
YcraBka Toka 1 (ns
; (1 100,0 0...300,0 % *
Fi-16 BbIXO/IHOM KJIEMMBbI)
Korna ¢yHKiMs BEIXOIHOM KJIEMMBI YCTaHOBIIEHA Ha «13», OHa cpabaThiBaeT, Koria
BbIxoAHOM TOK [TY mocturaet 3Toro 3HaueHus (OTHOCUTEIHLHO HOMUHAIBHOTO).
Juana3oH ycTaBkH Toka 1 0,0 0...300,0 % AG
F1-17 DTOT mapameTp 3aAa€T Mpeaen OTKIOHEHHUS BBIXOHOTO TOKA, /I cpadbaThIBAHMS T10
ycTaBke 1.
YcraBka Toka 2 (171s
by (1 100,0 0...300,0 % e
F1-18 BbIXO/IHOM KJIEMMBbI)
Korna ¢yHKims BbIX0IHOM KJIE€MMBI YCTaHOBIEHA Ha «14», oHa cpabaThiBaeT, KOoraa
BbIxoAHOM TOK [TY jocturaet 3T0ro 3Ha4eHus (OTHOCUTEIHLHO HOMUHAILHOTO).
JInana3oH ycTaBKM TOKa 2 100,0 0...300,0 % *
F1-19 OTOT mapameTp 3aAa€T NMpees OTKIOHEHNUS BEIXOIHOTO TOKa, /Il cpabaThIBaHUS 110
ycTaBKe 2.
Bpems 3aaep:kku
P Aep 0,0 0...3600,0 c *
F1-20 cpadaThiBaHud peJe 1
Bpewst 3anepxku cpabarbiBanvis peiie 1 0T M3MEHEHHs COCTOSIHUS 10 PaKTUIECKOTO
M3MCHEHMS BLIXOJIA.
Bpems 3aaep:xku
P Aep 0,0 0...3600,0 c *
cpabdaTbeiBaHus peje 2
F1-21 Bpewmsi 3aiepixku cpabaTeiBaHus pesic 2 0T U3BMEHEHHUS COCTOSIHHSL 10 (PaKTUYECKOTO
A3MEHEHMS BLIXO0/1a.
Bpems 3agepxkn
F1-22 cpadareiBanus DO1 0,0 0...3600,0 ¢ *
Bpewmst 3aaepxku cpadareBanmst DO1 oT m3MeHEHUs COCTOSTHUS 10 (PaKTHIECKOTO
W3MEHEHHUS BEIXOA.
Bpems 3aaepkku
p . 0,0 0...3600,0 c *
F1-23 cpadarsiBanusi DO2
Bpewmsi 3anepxku cpabareiBanms DO2 0T u3MEHEHUsI COCTOSIHHSI 710 PaKTUIECKOTO
A3MEHEHMS BBIXO/1A.
KoxddumuenT yenjienus
b y 1,00 0...20.00 ; *
Al 1
F1-24 KpartHoe ycunenue curnana Ha ananorosoM Bxozae All. Hanpumep, All ucnonbs3zyercs

B Ka4eCTBE UCTOYHHKA OCHOBHOM "yacTtoThl, F0-07 = 0 (0-10B), a aToT mapametp
ycranoBiieH Ha 2,00; Takum oOpa3om, nipu curnaie 5B [TH paboraet Ha MakCUMalIbHOU

HaCTOTC.




Koa¢puuuent cmemenus 0 -10,0...10,0 B *
Al'l

3HaueHHue CMENIEeHUs curHaia Ha aHajmoroBom Bxozae All. Hanmpumep, All
HCIIOJIb3YETCS B KaueCTBE UCTOYHUKA OCHOBHOM uactoThl, FO-07 = 0 (0-10B), a aToT
napameTp ycraHoBjeH Ha 2,0; TakuMm obpazom, ipu curHaie 8B ITY paboraer Ha

F1-25 MaKCUMaJIbHOM YacToTe.

Korma F0-07 =1 (0-20 mA), 3nauenue 10,0B sToro mapamerpa cOOTBETCTBYyET

cMeleHuto Ha 20 MA.

Korga F0-07 =2 (4-20 mA), 3rauenus 10,0B aToro mapamerpa COOTBETCTBYET

CMelleHuI0 Ha 16 MA.

HUrorosoe 3nauenne Ha All = curgan Ha Bxoxe x F1-24 + F1-25.

Kos¢puuuenrt ycnnenus 1,00 0...20.00 - *
F1-26 [All

KpatHoe ycuienue curnana Ha anaioroBom Bxoge Al2.

Kos¢punuenr cMemennst 0 -10,0...10,0 B *
F1-27 |[Al2

3HaueHue CMEIIEHHUsI CUTHAJIa Ha aHAJIOrOBOM Bxoje Al2.

Br10op pyHKIMH KIEeMMBbI

AO1 0 0...6 - *

0: Texymmast paboyas yacToTa.

1: YcranoBnennas (1ieneBas) 4acTora.

2: Beixognoit Tok. Curnan 100% cooTBeTcTBYeT 2-KpaTHOMY HOMMHAJIBHOMY TOKY.

3: Beixogno#t kpytsmmii MmomeHT. CurHan 100% cooTBeTCTBYeT 2-KpaTHOMY
F1-28 HOMUHAIBHOMY KPYTSIIEMY MOMEHTY. JTO 3HaUCHHE SBJISICTCSI aOCOTIOTHBIM 3HAYCHHEM

KpyTSIIEro MOMEHTA.

4: Beixonnas momHocTh. Curnan 100% cooTBeTCTBYET 2-KpaTHOM HOMUHAJIBHOU

MOIIHOCTH.

5: Beixoanoe HamnpsixeHue. Curnan 100% coOTBETCTBYET HOMUHAIBHOMY

HaIpsDKEHNIO, B 1,2 pa3a npesblniaroneMy HOMAHAIBHOE.

6. Ynanéunoe ynpasienue. Beixon ynpasisiercs mo Modbus RTU (RS485).

Bri0op pyHKIHMM KJIEeMMBbI

1 0...6 - *

F1-29 | AO2

Amnanoruuno AOL.

Koadgpuuuent ycninenus 1.00 0...20.00 - *
F1-30 | AOl

KpaTtHoe ycunenue curnana Ha aHasioroBom Boixoqe AO].

Koy puuuent cmenmenus 0 -10,0...10,0 B *
F1-31 [AOl

3HaueHne CMENIEHNS CUrHaia Ha agajgorosoM Beixoae AO1.

Kosdpuuuent ycuiienns 1.00 0...20.00 - *
F1-32 |[AO2

KpatHoe ycuiieHne cursana Ha aHajioroBoM Beixoqe AO2.

Koa¢ppuuuent cmemeHus 0 -10,0...10,0 B *
F1-33 | AO2

3HayeHne CMEIIEHNS CUTHAIA Ha aHAII0roBoM BeIxoae AQO2.




3.1.3 I'pynmna napametpoB F2 — kpuBas V/F perynupoBanust

IMapamerp Onucanue 3a1301101faﬂ JlomycTivbie | gy yiav | Msvenenne
HACTPONKA 3HAYEeHUsS

Hacrpoiika kpusoii V/F 0 0...2 - *
0: nuHeiiHas.

F2-00 1: MHOTOTOYEYHASI.
2: KBaJpaTHUYHas.
[Tpumeuanue: napamerpsl F2-00 ~ F2-10 pefictByroT Tosbko npu F8-06 = 0.

F2-01 Mmuororo4euynas V/F 0 0. F2-03 ™ *
Touka 1 yacrora

F2-02 Mmnuororoueunasa V/F 0 0... 10090 % *
Touka 1 HanpsKeHUe

F2-03 Mmuororodeuynas V/F 0 F2-01.. F2-05 T *
Touka 2 yacrora

F2-04 Mmuororoueunas V/F 0 0...100,0 A *
Touka 2 HanpszKeHHne

F2-05 Mmuororo4euynas V/F 0 F2-03.. F2-07 T *
Touka 3 yacrora

F2-06 Mmuororoueunast V/F 0 0...100,0 A *
Touka 3 HanpskeHNe

F2-07 Mpuororouyeunas V/F 0 F2-05.. F2-09 ru *
Touka 4 yacTora

F2-08 Mmuororoueunas V/F 0 0...100,0 o *
Touka 4 HanpsKeHNe

F2-09 Mmnuororoueunas V/F 0 F2-07...F0-09 ru *
Touka S yacrora
Mmuororoueunas V/F 0 0...100,0 o *
Touka S HanpsKeHue
[Tapamerprr F2-01~F2-10 3agarot 5 Touek kpuBoit V/F.
Hanpsokenne kaxaoi Touku KpuBoil V/F 10KHO OBITH YCTAHOBJIEHO B COOTBETCTBUU C
Harpy3049HOi XapaKkTEePUCTUKOM.

F2-10 Yacrora Kaxa0M criemyronieid Touku KpuBoil V/F momkHO ObITh Oojblie, 4yeM y
MPEIbIAYIIECH.
Mmuorotodeunasi kpupasi V/F noibkHa OBITH 3a/1aHa B COOTBETCTBUH C HArpy30YHBIMHU
XapaKTepUCTUKAMH JIBUTATEIIs.
VYeTaHoBKa Ha HU3KMX YACTOTaX CIIMIIKOM BBICOKOTO HATMPSKEHHUS MOXKET MPHUBECTH K
MIEpEerpeBy ABUraTEIs WM JaKe BBIXO/Y U3 CTPOS, a TAKXKE MEPETPy3Ke U CpadaThIBAaHUIO
3anmuThl [1Y.
3ammuTa oT 0CTAHOBKH
ABUTaTE/Is PU Heperpysxe 150 50...200,0 % *

F2-11 10 TOKY
3HaueHUe TOKa IIEKTPOBUTATENS, TPH KOTOpoM [TU nmpuMeHUT (QyHKIHIO 3aIIUTHI OT
OCTAHOBKM IPU MEpPErpy3Ke Mo ToKy (over-current stall).
BkJiouenne 3a1uTHI OT
OCTAHOBKM JIBUTaTeJIsl PH 0 0...1 - *

F2-12 neperpyske 1no TOKy
(0: OTKITIOYUTH.
| : BKIIIOUMTB.
Koy¢punuent noxasiieHust

F2-13 b 20 0...100 - w

MPH Meperpy3Ke 1o ToKy




Koy¢ppuuuenr
KOMIIEHCALUM TOKA NPH
MHOKeCTBEHHOM 50 50...200 - *
cpadaThbIBAaHUH 321U THI
OT Neperpy3Ku Mo ToKy

Ha BpICOKHX yacTOTax TOK JIBUTaTENs MaJl [0 CPABHEHUIO C HOMUHAJIBHOM 4YaCTOTOMU, U

F2-14 IIPU TOM € TOKE OCTAHOBKH MMaJIeHHE CKOPOCTH JIBUTaTells BeNUKO. YTOObI yIydIIUTh
paboune XapaKTEpUCTUKU ABHraTels, MOXXHO CHHM3MTh HOMHHAIBHYIO YacTOTYy [0
YpOBHsI CpabaThIBaHWsI 3allUTHl OT OCTAHOBKM TMIPHU TMeperpy3ke. B HEKOTOPBIX
LHEHTpU]yrax, Hampumep, BbICOKas pabouas yacToTa, TpeOyromias HECKOJIbKO pa3
0cnabuTh MOTOK M HArpy3Ky, KOTJla MOMEHT MHEPIIMH BBICOKHA. JTOT METOJ XOPOIIO
BJIMSIET HA YCKOPEHHUE.
KoxdpPpunuent ycunenust 64 0. 200 g %
NPH NepeBo30yKACHUH
Bo Bpems 3aMeieHus 3JEKTpOABHUTATENsl Ype3MEpPHOE BO30OYKIEHHE MOXKET
CAEpKUBATh IOBBIILIEHUE HAINpPSDKEHUS Ha LIMHE, NPEJOTBpallas HEUCHPABHOCTH OT
MEepEHANPSIKEHUSL.
F2-15 VBenmuubTe KOAPOUIMEHT YCWICHUS TPU MEPEeBO3OYKICHUM, €CIU  MPUBOJ
MEPEMEHHOTO TOKa MOJBEPKEH OIMOKe MEepeHaANpsDKEHUS BO BPEMS 3aMEJICHMUS.
OpHako ciumkoM OoJbIIoe yCHJIGHWE TPH MEepeHaNpsHKeHUH MOYKET INMPUBECTH K
YBEJIMYEHUIO BBIXOTHOTO TOKA.
YcranoBute k03 GUIMEHT yCHICHNS OT NepeHanpsikenns Ha 0 B caydasix, Te HHePIHs
HEBEJMKa U HaMpsDKeHHe Ha MIMHE He OyJIeT MOBBIIIATHCS MPU 3aMeIJICHUH IBUTaTels
WJIY T€ UMEETCSI TOPMO3HOM PEZUCTOP.
3ammTa 0T OCTAHOBKU
3aBUCUT
ABHUIaTe/Isl IPU Neperpyske 200...2000,0 B *
F2-16 110 HANPSKEHUI0 o Y
3HaueHue HaMpsHKEHUs 3JIEKTPOABUraTess, npu KotopoM [1Y nmpumMeHuT QyHKINIO
3alMThI OT OCTAHOBKH IIPH IIEperpy3Ke Mo HampsbkeHuto (overvoltage stall).
BkiroueHnne 3amuThI 0T
OCTAHOBKH /IBUIaTeJsl NPU ) 01 ] N
neperpyske mno
F2-17 HANPSAKEHU IO
0: OTK/TIOUNTD.
1: BKJIIOUUTD.
Ko3¢ppunuent nogasiieHus
4aCcTOTHI NIPH Neperpy3Ke 30 0...100 - A
10 HANIPSIZKEHUIO
F2-18 VBemmuenne F2-18 yayamuT s¢dext ynpapieHUs] HAPsDKEHUEM Ha IUHE
MTOCTOSIHHOTO TOKa, HO BBIXOJHAS 4acTOTa OyJeT MoJABEepkeHa KOJCOAHUSIM.
F2-19 Koxdppunuent nogasiieHus
HaNpPsIKeHNsl IPH
neperpysKe 1o 30 0...100 - A
HANIPSIAKEHUIO
VYBenuuenue F2-19 cHmkaer BCIUIECKH HAINpPSKEHMsI HA IIMHE MOCTOSIHHOTO TOKA.
F2-20 OrpanuyeHue
HAPACTAHUS YaCTOThI IPH 5 0...50 I *

NPEBLIINICHUH TaBJICHUSA

OFpaHI/I‘IeHI/IC MaKCHUMAJIbHOI'0 HapaCcTaHW 4aCTOTEI IIPU MMOJABJICHUU HAIIPSXKCHUSA.




3.1.4 I'pynmna mapameTpoB F3 — 3amyck/ocTaHoBKa

IMapamerp Onucanme 3a1301101faﬂ AlpyEmis e En. U3sm. | U3meHnenue
HACTPOMKA 3HAYCHHUS
F3-00 YacroTa 3anmycka 0,0 0...10,0 I'm *
Bpewmst ynepaanus 0.0 0...100,0 ¢ *
F3-01 4acTOThI 3aIlyCKa
YroObl 06eCeUnTh JOCTATOUHBIN KPYTAIIMNA MOMEHT JBUraTessl PU IyCKe, YCTAHOBUTE
COOTBETCTBYIOILYIO IIYCKOBYIO YaCTOTYy U BpeMs €€ MoIepKaHUs
Tox DC TopMokeHust npu 0 0...100 % *
crapre
HavanbHoe ToOpMOXKEeHHME Mepes 3allyCKOM HCHOJb3yEeTCsl MPU TOBTOPHOM 3allyCKe,
F3-02 4TOOBI MOJACP>)KaTh MArHUTHOE TI0JI€ ABUraTelNs U YIAYUIIUTh YyBCTBUTEIHHOCTh. Yem
Oonbllle TOK, TeM Oonbllle cuia TOpMOKeHMs. Ecam ycraHoBieHo 3HaueHue 0,
npeoOpa3oBaTesb Bce paBHO OyZET BBIIOIHATH MPOLEcC TOpMOskeHMst cornacHo F3-03,
XOTd TOpMoO3siliee ycuiaue OylneT OTCYTCTBOBaTh. JHAUEHUE H3TOr0 Iapamerpa
COOTBETCTBYET OTHOIICHHIO K HOMUHAJIbHOMY TOKY.
Bpems DC Topmoskenust
0,0 0...100,0 c
F3-03 NpH crapre *
ITpoaOIKUTENTLHOCTD TOPMOXKECHUS IOCTOSIHHBIM TOKOM IIPY CTAPTE JABUTaTEIs.
Hummans meroraDC Do opew | T «
F3-04 B nmpouecce octanoBku, Korga paboydas 4acTOTa CHMYKAETCS JO 3TOrO 3HAYCHUS,
HAYHETCS MPOLIECC TOPMOKEHHUS IOCTOSIHHBIM TOKOM.
Bpems 3agepaxku mycka DC
TopMoKeHHs 0,0 0...100,0 c A
Korpma pabouas vactoTa majgaer mo 3Ha4YeHM, ycTaHoBIeHHbIX B F3-04, ITY npekparmaer
F3-05 paboTy Ha yCTaHOBIEHHOE 3TUM I[apaMeTpOM BpPEMs Tepej 3allyCKOM TOPMOXKEHUS
HOCTOSIHHBIM TOKOM. DTOT MapaMeTp MCIOJIb3YeTCs AJIsl IPEeOTBPAILEH s eperpy3Ku
110 TOKY U JIpyTMX HEUCHPABHOCTEH, KOTOpPBIE MOTYT BO3HHUKHYTh IIpU 3aITyCKe
TOPMOXKEHMSI [TOCTOSIHHBIM TOKOM Ha BBICOKHMX YaCTOTAX JBUIATEIsL.
Tox DC TopmokeHusi 0 0...100 % e
F3-06 3HAauEHUE TOKA IPU TOPMOKEHUHU TIOCTOSIHHBIM TOKOM B OTHOLLIEHUU K HOMHUHAJIILHOMY
ToKy [TY. Yewm Bbille 3HaueHUe, TeM 3 ()EKTUBHEE TOPMOKEHHE, HO BBILIE NEPETPEB
nBurarers u [14.
Bpems DC Topmo:xkenus 0,0 0...100,0 c e
F3-07 [TpoomKUTENEHOCTD ITPoLiecca TOPMOKEHHS MOCTOSHHBIM TokoM. Koraa ato
3HaueHue paBHO (), TOPMOKEHUE HE TPOUCXOUT.
Pexum yckopeHus u 0 0.1 ) *
3aMeJIeHusI
0: nuHelHoe.
F3-08 ITpu pasrone U TOPMOKEHHH CKOPOCTb U3MEHSETCA PABHOMEPHO U JIMHEWHO.
1: S-kpuBasi.
ITpu pasrone ¥ TOPMOKEHHH CKOPOCTh U3MEHSETCsl HETMHEHHO U OoJiee TIIaBHO B
Havajie ¥ KOHIIE Ipolecca.
Bpems HayajabHOrO 30,0 0...100,0 o *
Y4acTKa S-KpuBOM
F3-09 [TapameTp ycTaHaBIMBAET, KAKYIO JIOJIIO OT OOILIEro BpEMEHH pa3roHa JOKEH 3aHUMATh

HAYalbHBIM CErMEHT S-KPUBOIi, B T€YEHHE KOTOPOTO KPYTHU3HA KPUBOU MOCTETIEHHO
yBenuuuBaerca. O6mias nponopuws nomkHa yaosaetBopsath: F3-09 + F3-10 < 100%.




BpeMﬂ KOHEYHOI'0 YIYaCTKa 30.0 0...100.0 9% *
S-kpusBoi ’ '

[Tapamerp ycTaHaBIMBaeT, KAKyIO JOJIIO OT OOIIET0 BPEMEHH Pa3roHa JODKEH

F3-10 - . .
3aHUMAThbKOHEUYHBIN CETMEHT S-KPUBOM, B TEYEHUE KOTOPOTrO KPYTU3HA KPUBOU
MOCTEIIEHHO yMeHbIaeTcs. O0mas mponopIus J0JbKHA yaoBiIeTBopsaTh: F3-09 + F3-10
< 100%.

F3-11 Bpemsi yckopenus 2 - 0...6500,0 c A

F3-12 Bpemst 3amesienus 2 - 0...6500,0 C bAe
Bpewms pa3rona u
TOpMOKeHus 1-2 0,0 0...F0-09 I'o *

F3-13 NepeKJIIYeHHe M0 YacToTe
OT0 mapamMeTp UCHOJB3YyeTCs AJIs BRIOOpA IPYroro BpEMEHU pa3roHa 1 3aMeJJIeHUs B
COOTBETCTBUH C BHIOPAHHBIM THANA30HOM YaCTOT, & HE Yepe3 YIPABIISIOUIYIO KJIEMMY.
Iponyck yactoT 0,0 0...F0-09 'y *
Korpna Beixognas yacrora [IY4 nonagaer B [uanazoH NpoITyCKaeMbIX 4aCTOT, €ro

F3-14 dakTryeckas pabouas 4acToTa He MEHSIETCS M OCTa€TCs HAa TPAHUYHBIX 3HAYCHUSX BHE
Jauana3zoHa. OTOT apaMeTp MOKHO MCIIOJIb30BaTh, YTOOb! M30€XaTh TOUKU YACTOTHOTO
pEe30HaHCa MEXaHHUUECKOTO 000pPYI0BAHUSI.

- IToJioca nmpomycka 4yacror

F3-15 0Jioca mpomyc cro 0,0 0...F0-09 ' *
Hcnons3yercs B coueranuu ¢ F3-14, yctanaBauBaeT onpeieeHHbIN 11ana3oH 4acToT
nponycka (F3-14-F3-15) ~ (F3-14+ F3-15). [locne Toro, kak 3TOT AWana3oH BKIIOYEH,
¢dakTryeckas pabouas yacToTa MHBEPTOpA MPE/CTaBIIAET OO0 KpUBYIO TUCTEpE3Uca:
KOI'/Ia 4acTOoTa MOJHUMAETCS /10 HUXKHEHM rpaHullbl 1Mana3oHa, 4acToTa OCTaeTCs Ha
rpaHMIe HUXKHEN YacToThl. Korjga gactora yMeHBINAETCH 10 BEPXHEW IPAHULIBI
JlMarna3oHa, 4acToTa OCTAETCs Ha TPaHUIIE BHICOKOW YaCTOTBHI.

BpeMﬂ MMpPpOCTOHA NMPHU CMEHE 0’0 0.. 3000,0 c e

F3-16 HANpaBJIEHUS
OTOT HapameTp ycTaHaBIaMBaeT 3a/1epxkKy B Touke O [y mpu cMeHe HanpaBiieHNs
BpalllCHUS JBUTATEIIS.

YnpasJjieHue peBepcom
F3-17 0: peBepc paspelieH.
1: peBepc 3anpelieH.
Koagdunuenr
o

. TOPMOsKeHHUst 50 0...100 %o *
Hcronb3yeTcs st peryIupoBKH pabodyero MUKJia BCTPOEHHOTO TOPMO3HOTO MOTYJIS.
Ecnu kosddhummesT TopMOoKeHUsT BBICOKHH, TOPMOKEHHE CTaHOBHUTCS (P PEeKTHBHEH.
OpHAaKO CIMIIKOM BBICOKOE 3HAUEHHE MOXKET BhI3BATh KOJIeOaHUs HAMIPSKEHHSI HA ITMHE
noctostHHOro Toka [1Y. Ilpu 3nauenuu 0 TOpMO3HOM MOTYJIb HE BKITIOYAETCSI.
Hanpsixkenue
cpadaThIBaAHUA - 200...1000,0 B *

F3-19 TOPMO3HOT0 MOAYJIsI
[Tocne Toro, kKak HampsH>KEHHE Ha HIMHE NOCTOSIHHOTO Toka [IY craHer Bbllie 3TOro
3HAaYEHHUs,, TOPMO3HON MOAYJb 3aIlyCTHTCS.

Pesxxum orciieskuBanus 1 0.2 _ *
CKOPOCTH
F3-20 0: C HyJIEeBOI1 4ACTOTBHI.

1: C npenycTaHOBICHHOM YaCTOTHI.
2: C MakcUMaJIbHON YaCTOTEL.




OTtcaexuBaHue CKOPOCTH ‘ 1 ‘ 50 ‘ 100 - PAe

F3-21 Yem Oosibliie mapaMeTp, TEM BhIIIE CKOPOCTh OTCIeKUBaHUA. OHAKO, €CIU MapaMeTp
CJIMIIKOM BEJIUK, YPPEKT OTCISIKUBAHUS MOXKET ObITh HEHAIC)KHBIM.
F3-22 3ape3epBHPOBaHO - 0...1000 ) *
F3-23 3ape3epBUpoBaHO . 0...1000 ) %
F3-24 3apesepBupoBano - 5200 o %
F3-25 3ape3epBUPOBaHO 30 5...10,0 % *
F3-26 3apesepBHpOBaHO - 0,5...3.0 c *
Bpemsi pasmaranunBanus 1,00 0...5.00 c *
F3-27 Bpems pasmarHMuMBaHUS — 3TO MUHUMAIBHBI MHTEPBAJI MEXIy OCTAHOBKOH U

3aIlyCKOM JIBUTATENIs, BO W30CKaHWE OMMOKH TMEepPEeHANPsHKeHHs. JTa  (YHKIHS
JEHCTBYET TOJIBKO MOCJE BKIIOYCHUS (DYHKIIMU OTCICKUBAHUS CKOPOCTH.

3.1.5 I'pynna napameTpoB F4 — KoMaH1bl MHOTOCTYTIEHYATOIO YIIPABIICHUS

IMapamerp Onucanne 33B0Hc‘faﬂ M A En. U3m. |  H3menenne
HACTPO#KA | 3HAYEHMS

HcTouyHnK 4acToTHI
MHOT'OCTYNIeHYATOMH 0 0...6 - A
ckopoctu 0
0: mudposas (F4-01).

F4-00 1: mpemycTaHOBIIEHHAs YaCTOTA.
2: MOTEHIIMOMETp Ha MaHEeIH.
3: All.
4: Al2.
5: PID.
6: 3ape3epBUPOBAHO.
Yacrora MHOIOCTYIIEHYATOM

F4-01 CKOPOCTH 0 0,0 -F0-09...F0-09 FH PAe

F4-02 YacToTa MHOTOCTYIEHYATOI 0,0 _F0-09.. F0-09 I'n %
ckopoctu 1

F4-03 Yacrora MHOTOCTYTIEHYATOM 0.0 _F0-09.. F0-09 I'n %
CKOpOCTH 2

F4-04 Yacrora MHOTOCTYIIeHYATOM 0.0 _F0-09.. F0-09 I'n %
cKopocTHu 3

F4-05 YacToTra MHOTOCTYNEHYATOM 0.0 _F0-09.. F0-09 I'n %
ckopocrtu 4

F4-06 Yacrora MHOTOCTYIIEHYATOM 0.0 _F0-09.. F0-09 I %
CKOPOCTH S

F4-07 YacToTa MHOTOCTYIIEHYATOM 0.0 _F0-09. . F0-09 I %
cKopocTH 6

F4-08 YacTora MHOrOCTYIEHYATOM 0.0 _F0-09. . F0-09 I %
ckopoctH 7
Korna BeiOpaHo MHOTOCTYIIEHYATOE YIIPaBJICHHUE CKOPOCTHIO, TapaMeTpPhl
F4-01 ~ F4-08, noMrMo 3Hau€HUMN 4acTOThl MOTYT TAaK)K€ MCIOJIb30BaThCS B KAUECTBE
nctouHuka 3ananus st PID-perynsropa wnn B kauecTBe MCTOYHUKA HATIPSDKEHUS JUIS
BOJIBT-4acTOTHOTO yripasiienus V/F.
Pesxxum padorts! IVIK 0 0..2 - Y

F4-09 0: ocTaHOBKA B KOHIIE OJHOTO ITUKJIA.

1: ocTaHOBKA B KOHIIC OJHOTO ITHKJIA C COXpPaHCHUCM 3HAYCHUH.
2: ITHUKINYCCKOC BBIITOJIHCHHC.




F4-10

Hamsate IIVIK npu
OTKJIIYEHUH NUTAHUS

00

00...11

EduHm;bz J namAms npu OmMKIO4YeRUU nNUManusl

0: HE coXpaHATh 3HAUCHHUS.
1: coxpaHsTh 3HAaUEHUS.

ﬂ ECAMKU. namns npu saeepueruu npocpammsl

0: HE COXpaHsATh 3HAYCHUS.
1: coxpaHsiTh 3HAYCHUS.

F4-11

Ennnunna BpeMmeHu padoThl
TVIK

0: ¢ (cexynma) 1: u (wac)

F4-12

Bpems BoinosHenus IJVIK
cermenTa (

0...6500,0

¢ (1)

F4-13

Bpemsi pa3rona u
3aMenJieHud B cermente

0...1

0: BpeMs pa3roHa u 3aMejieHus 1.
1: BpeMs pa3roHa u 3aMeJICHHS 2.

F4-14

Bpems Bpinosnenus IIJIK
cermenTa 1

0...6500,0

c (9)

F4-15

Bpemsi pa3rona u
3aMeqJIeHud B cerMenTe 1

0...1

TO ke, uro F4-13.

F4-16

Bpems BbinosHenus [IJIK
cerMeHTa 2

0...6500,0

c ()

F4-17

Bpems pa3rona u
3aMedJIeHUsI B cerMeHTe 2

0...1

TO )€, uTo F4-13.

F4-18

Bpems Beinosnenus IIJIK
cermeHTa 3

0...6500,0

¢ (4)

F4-19

Bpewms pasrona u
3aMe/JICHHs B cerMenTe 3

0...1

TO ke, uTo F4-13.

F4-20

Bpemsi BbinosiHeHMs1
IIVIK cermenTa 4

0...6500,0

c ()

F4-21

Bpemsi pa3rona u
3aMelJIeHNsl B cerMeHTe 4

0...1

TO ke, uTo F4-13.

F4-22

Bpems BoinosHenns IJIK
CerMeHTa S

0...6500,0

c ()

F4-23

Bpems pasrona u
3aMeaJIeHusl B CerMeHTe 5

TO xK€, uTo F4-13.

F4-24

Bpewmst Beinosinenus IIJIK
cerMenra 6

c (1)

F4-25

Bpewms pasrona u
3aMeaJIeHus B cerMeHnTe 6

TO ke, uTo F4-13.

F4-26

Bpems BoinosiHenns IJVIK
cermMeHnra 7

c (9)

F4-27

Bpems pa3rona u
3aMeaJIeHus B cerMeHTe 7

1O ke, uto F4-13.




3.1.6 I'pynna mapamerpoB F5 — [1N/] u pexxum noaep>kaHusi 1aBIeHUS

ITapametp

Onucanue

3aBoackas
HACTPOMKA

JomycTumbie
3HAYCHHUS

En. U3m.

N3meHnenne

F5-00

Hctounuk 3aganus PID-

0

0..4

w

peryJasiTopa

DroTmapaMeTp UCIOIB3YeTCs I BRIOOpa KaHaina Bo Bpems [ /I-perymupoBanusl.

0: ycraBka F5-01.

1: AIl.

2: Al2.

3: maHeJIbHBIN MOTEHIIUOMETD.

4: mporokxon Modbus RTU (RS485).

HE3aBHUCUMO OT TOT0, KaKOW KaHaj, YCTAHOBJIEHHOEC IEJIEBOE KOJIMYECTBO SIBIISCTCS
OTHOCHUTEJbHBIM 3HAYEHUEM, a YCTaHOBJIEHHBIN nrana3oH cocrasisieT 0,0% ~ 100,0%.

F5-01

PID-
YcraBka peryJisitopa 35 0...1000,0

(pakTHUECKOE NaBJIeHUE) bap =

OTOT napameTp ycTaHaBJIMBaeT 1esneBoe 3Hauenue s [T1/1-perynuposanms.

F5-02

HcTounnk oOpaTHOii cBSA3M 0 0.4 . e
PID-peryasitopa y

0: AIl.

1. AI2.

2. mporokox Modbus RTU (RS485).

3: HampsDKEHHE Ha IIMHE TOCTOSHHOTO TOKA.
4: Temneparypa.

F5-03

Hanpasienue neiicreust

PID -peryasitopa 0 0...1 - e

0: ITpsimoe. Korma curaan o6patHoii cBsi3u PID-perynsaTopa MeHblIe 3a1aHHOTO
3Ha4YEeHUsl, BbIXO/IHAs yactora [1Y yBennunBaercs.

1: O6patnoe. Korma curnan ooparnoii cesizu PID-perynsTopa MeHbIe 3a1laHHOTO
3HaueHMs, BhIXoaHas yactoTa [1Y ymeHbiaeres.

F5-04

IIponopuuoHaabLHbIN
ko3 (ppunuent PID-
peryasaropa (Kp) npu
YCKOPEeHHH

20,0 0...6500,0 - A

UYewm Oombiie Kp, Tem Oosblie cuia peryaupoBaHus. Eciu 3HaueHHe BBICOKOE, AaKe
€CJIM Pa3HMLIA MEX/Y 3aJaHHbIM 3HAUCHHEM U CUTHAJIOM OOpaTHOM CBSI3U HEBEJMKa,
npeo0pa3oBaTesib MOKET PearupoBarh OBICTPO, @ BBIXOAHAS YAaCTOTa MOYKET CHIBHO
U3MEeHsAThCs. HO CIMIIKOM BBICOKOE 3HAYEHUE MOKET BbI3BaTh HECTAOUIBHOCTD.

F5-05

| 080 | 001..1000 | ¢ =
PID-peryasitopa Ki npu g ,01...10.
YCKOPEHUH

YeMm Kkopoue BpeMs HMHTETPUPOBAHUS, TeM OOJbIlle HHTEHCHUBHOCTb PETYJIUPOBKH.
CrnuikoM Majioe 3Ha4eHHE IapaMeTpa MOXKET BbI3BaTh PE3KUIM CKAYOK MIIM KoJieOaHHe
CUCTEMBI.

F5-06

[IponopuuoHaIbHBIH
k03ppunuent PID-
peryastopa (Kp) npu
3aMelJIeHUH

200 0...6500,0 - A

TO %€, uTo F5-04.

F5-07

Bpems uHTerpupoBaHus
PID-peryasTopa Ki npu
3aMe/IeHUH

0,01 0,01...10.00 c w

TO K¢, uyTo F5-05.




Tun gaTyuka 0 0..3 - PA¢

0:0~10B
F5-08 1:4~20MA
2:0~5B
3:0,5~4,5B
JduanasoH 1aTYuKa \ 16,0 \ 0...25,0 \ Bap L *
F5-09 MakcuManbHbI Mana3oH M3MEPEHMs JABICHUS AATYUMKOM (CM. IIMJIBAMK TaTUHKA).
Fs.go | Joppexmus nyas raTmKa | 00 | -100..100 | Bap |
OTOT nmapaMeTp yCTaHaBJIMBAET 3HAYEHHUE HYJIEBOIO JaBJeHUsl B TpyOe.
HonnomacmradHas
P51l KOPPEKIHs AaTYHKA 0,0 -10,0...10,0 bap *
) OTOT mapaMeTp yCTaHaBJIMBAETCA IIPU PACXOKIECHUHU MOKa3aHUM /1aBJICHUS HA
nuctiee [TY u Ha maHomeTpe TpyOompoBoIa.
Yacrora nepexona B 20,0 0. F0-09 I %
F5-12 PeKUM CHA _
Korna naBnenue oOpaTHO CBA3M JOCTUracT LEIEBOT0 3HaueHus, 1 yactota [TY
YMEHBILIAETCs], TO MO IOCTHKEHUH 3Toro 3HadeHus [[Y nepeler B crsiimmii pesxum.
F5-13 | S2/€pikKa nepexola 0,0 0...1200,0 c *
peKUM CHA
Korga gacrora IT4 ymensmaercs 1o 3Hauenuii F5-12; nepen nepexoioM B pexxum cHa
ITY BbIAEpKUBACT 33A€PIKKY COTTIACHO ATOMY HapamMeTpy.
OTK/IOHEeHHEe JaBJIeHU 2 0100 % %
1epexo/a B PesKUM CHA
F5-14 [IpolieHTHOE OTKIOHEHHUE OT IIeJIEBOT0 3HAUCHMSI TaBJICHUS] 00paTHOM CBSI3U, IPU
KOTOPOM HauMHAETCsl IEPEXO0/] B PEXKUM CHA.
Hlar yacToThl NpH
3,0 0...F0-09 I'u *
3aMeJICHNH K Pe:KHMY CHA
Korna 3nauenue gasiaeHus oOpaTHOM CBSA3H B TeueHHE BpeMeHH F5-16 Haxoautcs B
F5-15 .
npenenax [F5-01-F5-14% ~ F5-01], [T4Y HauHET yMeHbIIATh 4aCTOTY C ILIATOM,
3aJlaHHBIM STUM MapaMeTPOM, IOKa OTKJIOHEHHE OT 1IeJIeBOIl YaCTOThI HE CTAaHEeT
OOoJIbIIIe WM HE MEePEHIET B PEKUM CHA.
F5-16 3anep:kka Hayajia 60,0 60...600,0 c %
3aMeJICHUsI K pe;KMMY CHA
[Ipumeuanue: HacTpoiiku F5-14 ~ F5-16 a¢pdexTuBHBI pu MasbIx KoJeOaHUAX
JaBJICHUS
F5-17 HaBiienue nmpoOyxaeHnst ‘ 80 ‘ 0...100 ‘ % ‘ A
3HaueHue J1aBJIeHUs] OTHOCUTEIBHO JaBJICHUS, HA KOTOPOM IIPOU3OMIEN IEPEXo] B
peskuM cHa. [Tpu najenun gaBnenus A0 3toro 3HadeHus, [1Y BoliiAeT U3 pexkuma cHa.
F5-18 BepxHuii npejeJi 1aBjaeHus ‘ 150 ‘ 0...300 ‘ % ‘ o
3HayeHUE /1aBJIEHUS, OTHOCUTENBHO LIEJIEBOI0 3HaYEHUs, IpU KoTopoMm B [TH
nosBisieTcs omnoOka Err53 «306ITOUHOE TaBIIEHUEY.
F5-19 Bpems oOHapyxkeHus1 120 0...1200.,0 . %
HEXBATKH BOJIbI
Boiaepxka BpeMeHH Mex Ay BO3HUKHOBeHueM yciosuit u3 F5-20 ~ F5-22 no
nosiByieHus omuoOku Err52.
F5-20

Yacrora 00HAPYKEHHS 45.0 0...F0-09 ' *
HEeXBATKH BOJbI ’

Korga wactora gocturaet ycTaHOBJICHHOTO 3HAYEHHS M OJJTHOBPEMEHHO TOK HIKE
sHauenus F5-21 win gaBnenue Huke 3HaueHus F5-22, nossusercs ommbka Err52.




F5-21

Toxk o0Hapy:KxeHHsA

40 0...200 % *
HEXBATKH BOJbI
Korga Tok ymeHbIIIaeTcs 10 yCTaHOBJIEHHOTO 3HAYEHHUSI OT HOMHUHAJIBHOTO TOKA
JIBUTATEIIS, MOsABIsIeTCs omnoka Err52.
- aBJIEHHE 00HAPY:KEeHHS
F5-22. | A py 20 0...100 % e
HEXBATKH BOJAbI
Korna naBnenue yMeHbIIAeTCs 1O YCTAHOBJICHHOTO 3HAYEHUS OT 11€JIEBOM YCTABKH,
nosiBisieTcs omunoka Err52.
- Bpems n nycka npu
F5-23 pemst mepesarnycka np 20 1...2000 Mun *
HEXBAaTKe BOAbI
IT4 aBTOMaTHYECKH MEPe3anyCTUTCS 10 UCTEYECHUU STOTO BPEMEHH.
F5-24 JaBienne nepesamycka 50 0.. 100 o, %
NpH HEXBATKe BOJbI B
[T aBTrOMaTHYEeCKH MEPE3amyCTUTCS MO0 JOCTUKEHUH YCTAHOBJIEHHOTO 3HAYEHUS OT
1IE€JIEBOT0 JABICHUS.
F5-25 DOyHKUMSA 3aIIUTHI OT 0 0.1 4 *
3aMep3aHus
0: oTKIIOYCHA.
1: BKIIIOUEHA.
F5-26 YacrToTa nBUraTesIsa npu
P 10,0 0...F0-09 I «
3aluTe OT 3aMepP3aHus
Korna ¢yHKIus 3ammTel oT 3aMep3anus BKItoYeHa, [1Y BBIMOIHSAET MIPOTOH Ha STOM
JacTOTE.
F5-27 Bpemst nporosa npu
p p p 60,0 60...3600,0 c v
3alMTe OT 3aMepP3aHus
Korna ¢ynkuuys 3ammTel OT 3aMep3annst BKItoueHa, [1Y BBIMOTHSIET MPOTOH B TEUEHUE
3TOT'0 BpEeMEHHU
) W 30 0...1440 Mus *
F5.28 3alUThI OT 3aMepP3aHusl
Korna yHKIus 3amuTsl OT 3amMep3aHusi BKIoUeHa, [1Y BeIoTHSIET ¢ 3a1aHHON
MEepUOJAYHOCTBIO.
ABTOMATHYECKHI 3aMyCcK 0 0...1 - *
F5-29 0: BBIKITIOYEHO.
1: BKIIFOYEHO.
Bpems 3anep:xku
F5-30 P ACP 10 0...120 e
aBTOMATH4Y€CKOI'0 3allyCKa
F5-31 3ape3epBupoBaHO
Pexxum ynpasienust
MHOT'OHACOCHOMK 0 0..2 - *
cTaHIuel
F5-32 0: pesxxuMm ynpaBieHus: BEAYIIHI-BEIOMBIE.
l: pexuM CHHXPOHHOTO YHPABICHUSI HACOCAMH.
2: pe’XUM YIIpaBJICHUS CO B3aUMHBIM PE3€PBUPOBAHUEM HACOCOB.
CwM. onMcanne peKuMoB B 11. 2.6.4.
Pesxxnm padoThI pe3epBHOIo
p pesep 0 0.2 . s
Macrepa
F5-33 0: OcTaHOBKa BCEX IBUTATENEN B COOTBETCTBUH C PEKMMOM OCTAHOBKHU.
1: Pabora Bcex aBurareneii ¢ MoCTOSIHHOM 4acTOTOM, corjacHo F5-34.
2: PaboTa aBuraresnei 1mo ajropuTMy MoJJIepKaHusl JaBiaeHus, coraacHo F5-32,
YacToTa padoThI 19
F5-34 u A F8-03 F0-10...F0-09 I'm *
pe3epBHOI0 MacTepa
F5-35 Ilepuoa cMeHBI HACOCOB 0 0...168 Jac *




JlaBnenue no0aBjieHust
Hacoca

0.3

0...2.0

bap

*

F5-36 Korna Benyumii Hacoc pabotaer Ha yactote F5-37 1 pazuuia Mexy TeKyIuM U
LIETIEBBIM JaBJICHUEM OOJIBbIIE 3TOT0 3HaUYeHU, Beaymui [TY 3amycTut
JOIIOJIHUTEIILHEIN HACOC.

YacToTa 100aBJIeHUSA 49 FO-10.. F0-09 I %

F5-37 Hacoca
Korna Bemymmii Hacoc paboTaeT Ha 3TOW 4acTOTE M Pa3HHIIA MEX/Ty TEKYITUM 1
LIeJICBBIM AaBjieHUueM 0obine F5-36, Benymuii ITH 3anmycTUT JONOJHUTEIBHBIN HACOC.
3anep:kka 100aBJIeHHs
Hacoca 2.0 1...3600.0 c *

F5-38 Korna Benymuit Hacoc pabotaet Ha yactore F5-37 u pasHuIa Mex 1y TEKYIIUM U
IIeIeBBIM JaBiieHreM Oodbiine F5-36, Benymuii [T 3amycTUT AOMOTHUATEIBHBIN HACOC
CIYCTsl 33JJaHHOE 3TUM MapaMEeTPOM BpEMSI.

F539 | \AcTOTA OTKIIOUCHs 300 | F0-10...F0-09 | I #r
Hacoca
3agep:Kka OTKIOYEHHUS

F5-40 Hacoca 2.0 1...3600.0 g *

F5-41 | SMauemue obuapyxenus 0.0 0...100.0 3 %
NnoTepu 00PaTHOIi CBSA3H

F5.42 | fapienues Tpyde 50 0...100 % #
Nnpu_pa3pbiBe
Bpemst ouapy:kenus 0.0 0...600.0 ¢ *

F5-43 pa3pbiBa TPYObI
[Ipu 3Hauenuu 0.0, pyHkuys 0OHapyKEHUs pa3pbiBa TPYObl OTKIIOYCHA.

F5-44 3ape3epBUPOBAHO
MaxkcumajibHOe

F5-45 KOJIM4eCTBO OJJHOBPEMEHHO 1 0...5 - A¢
paboTaIIUX HACOCOB
KonnuecTBo pe3epBHBIX

F5-46 MAaCTepPoOB B CETH I 0...3 ) o
Bropuunas
HACTPOMKA LeJIeBOr0 3.5 0.1...25.0 bap A

F5-47 AaBJICHUSA
B pexume noep:xanus 1aBaeHUs, pu akTuBauuu kineMmsbl DI ¢ dyHkumeit «34»,
11eJIeBOE 3HaUEHHE JIABJICHHsI IEPEKITI0YaeTCsl Ha 3TO 3HAaUCHHE.

F5.43 =~ | 38EGPwxa cpabaTLisany 0.2 0.1...3600.0 c @
MpHU 100aBJIeHUH HACOCA
3anep:xka cpadbaTbIBAHUA

F5-49 NPHU NepeKIIYeHUun 0.5 0.1...3600.0 c A¢

nuranug Hacoca [Y-cern




3.1.7 I'pynna napameTpoB F6 — paciimpeHHbie HaCTPONKU

IMapamerp Onucanue 3aBOHCIfaﬂ JlomycTuvbte | g, pray, Uzmenenne
HACTpPONKA 3HAYEHHS
ABTONEpEKJIYEeHUE
MEHIO HA JHUCILIee ! 0...1 j ol
0: mepekitoueHue 3ampemieHo. Korjga s1eMeHThl IJIaBHOTO MEHIO IMEPEKIII0YarTCs
F6-00 knapuiei «CJABUI, orn mpoaomkaroT oToOpakaThCsl.
1: aBTOMaTHUecKOe nepexitoueHue. Korga aJeMeHTHI IIIaBHOTO MEHIO MEPEKIII0YAt0TCs
knapuiiei « CIIBUI», onn aBTOMaTHYeCKH MEPEKIIF0YaeTCsl Ha 00paTHO HA OTOOpaKeHNE
gacToThl uepe3 10 cexyHI.
N3meHennst napameTpoB 0 0...1 - e
0: u3MEeHeHne napaMeTpOB pa3peleHo.
F6-01 1. M3MeHEeHHE NapaMeTPOB 3alPEILEHO.
Korna »ToT napameTp ycTaHOBJIEH Ha 1,3anpelaeTcst U3MEHITh 3HaU€HUsl IapaMeTpPOB
Ha JIHCILIeE.
Br100op napamerpa,
2 0...7 - e
oroOpa:kaemoro Ha LED2
0: TexyIas 4acToTa.
1: Texy1mast CKOpOCTb.
2: BBIXOJIHOH TOK.
3: Hanpspkenune Ha DC-mmne.
F6-02 4: BBIXOJJHOE HANPSHKEHME.
5: BEIXOQHAS MOIITHOCTD.
6: 3HaUeHue 00PATHOII CBSI3U.
7: TOK HaKaYKH MPOMBIIIJIEHHONW YaCTOTHI.
8: HanpspxeHue Ha All.
9: Temmeparypa JIBUTaTEIIs.
10: Temmepatypa paamaTopa.
IMoab30BaTeabCKui napo.m)‘ 0 0...65535 - *
F6-03 Ecnu ansi ycTaHOBIIEHO 3HAaY€HUE, OTJIIMYHOE OT HYJIA — 3TO MapoJib. 3allluTa MapoJieM
BCTYIHT B CHITY TIOCJIE BBIXO/Ia U3 PEKUMA PEIaKTUPOBAHUS apaMeTpoB. Tenepsb s
MepexoJia K peIaKTUPOBAHUIO MTAPAMETPOB HYYKHO MPABHJIBHO BBECTH MApPOJIb.
¥YcraBka BpeMeHU 0 0...17520 qac *
BRIKYeHus ITY
F6-04
[Tocne Toro, kak coBokymHoOe Bpemsi BKIroueHus [1Y qocTuruer aToro 3HaueHus,
nosiBuTcs ormmOka Err20. Ota GpyHKIus He aKTUBHA, €CJIM YCTaHOBJIEHO 3HaueHue 0.
SI;SITaBKa BpeMeHH padoThI 0.0 0...6500.0 M %
F6-05 [Tocne Toro, Kak HenpepbIBHOE BpeMs padboTsl [TH nocTuruer storo 3HadeHus,
npeoOpa3oBaTesib OCTAaHABIMBACTCS. JTa PYHKIUS HE aKTUBHA, €CJIM YCTAaHOBJICHO
3Hauenue 0.
PeryaupoBka Hecymei
YaCTOTHI B 3aBUCHMOCTH OT 1 0...1 - *
TeMIepaTypsbl
F6-06 (: BBIKJIFOYEHO.
l: BKJIIOUYEHO.
Korna Temneparypa panguaropa [T4 npesbimaet 3Hauenue F6-07, OH CHUKAET HECYIIYIO
9acTOTy, 4TOOBI YMEHBIIUThH JAajbHEHIIee MOBBINICHHE TeMrepaTyphl. [Ipu HU3KOM
TEMIIEpaType, YacToTa MOCTENEHHO BO3BPAIIAETCs K 33JaHHOMY 3HaUEHHUIO.
I'panuynas Temneparypa
F6-07 PeryJIMpoBKH Hecyllei 63 0...150 T ¥

4acCcTOTbI




3anep:Kka peryJIMpoBaHus

. 20,0 0,1...50,0 c *
Hecylel 4acToThl

F6-08 Korna temmneparypa panuatopa II4 mpessimnaet 3HaueHue F6-07, Hecymas yactora
HAYMHACT PEryJIMPOBATHCS MO0 UCTCUCHHH YCTAHOBJICHHOTO 3TUM IapaMeTpoOM
BPEMECHHU.
F6-09 Yacrora HIUM F8-03 5,0...F0-09 I'g PAe
OTOT mapaMeTp ASUCTBHUTENEH TOJBKO Juist yripaBieHnus V/F.
ITopor o0Hapy:kenust
F6-10 Ype3MEePHOro OTKJIOHEHHUS 20,0 0...100,0 % A
CKOPOCTH
Bpemsi o0Hapy:keHust
Ype3MepPHOro OTKJIOHEHUs! 5,0 0...60,0 C A
F6-11 CKOPOCTH
i Ota QyHKIUS NeHCTBUTEIBHA TOIBKO MPU MCIIOIB30BAHIH BEKTOPHOTO YIIPABIICHUS
nsuratenem. Kornma ator napametp pasen 0,0 ¢, 00HapyKeHHE 4pe3MEPHOTO
OTKJIOHEHUSI CKOPOCTH HE JICHCTBYET.
YcuiieHue ToKka 3alUThI
ABUraTessl OT Meperpy3ku vy 0,2.%100% p R
F6-12 3amaét kodpdunMeHT ycuieHus Toka rneperpysku [14.
[IprMevaHue: yBEIWYCHUE STOTO TMapaMeTpa O03HAYaeT YBEIMYEHHE TOKa Teperpy3KH,
MOATOMY HETpaBUIIbHAS HACTPOWKA MOKET MPUBECTHU K ITOBPEKICHUEO IBUTATEIISI W
4.
Tun gaTunka TeMiepaTypbl 0 0.2 ) %
F6-13 0: oTKITFOUEH.
1: 3ape3epBUpPOBAHO
2: PT1000
3amuThI OT NeperpeBa 200 0...200 T ¥
F6-14
Korna Temneparypa JaTdmka mpeBbIiact 3To 3HaueHue, [1Y momaeT curHam TpeBoTy.
3ammuTa oT nepe3anycka 0 0.1 i %
nocJjie OmudKu
0: oTkIHOYEHA.
F6-15 1: BKiIrOUEHA
Ecmu ¢ynkius BrimoueHa, [TY He Oyaer pearupoBarh Ha TEKYIIYHO KOMaHIy 3aIlyckKa
nocie copoca ommbOku. Komanma 3amycka MOJDKHA OBITh TMPEABAPUTEIHHO CHATA U
HOJaHa TTOBTOPHO.
Bp16op 3amur 1 01111 00000...11111 - ¥
Eounuywvi: owubka 3amvikanus pene
Jecamku: obpwvie ¢hazvl Ha 8bix00e
Commnu: obpwvie ghazvl Ha 8xo0e
F6-16 Toicsuu.: KOpOmKoe 3aMbIKAHUE HA 3eMII0 NPU 6KIIOYEHUU
Jecsamiu moicsy. 0OHapyscenue 8biX00a nepeo 8KIUeHUeM (8Koudas 00psie (haszvl u
3a3emiaenue)
0: 3amuTa HEaKTUBHA.
1 : 3amMTa BKJIIOYEHA.
BriGop 3amur 2 | 00001 [00000..11111] - | *
Eounuyul: 3awyuma ogueamens om nepezpy3xu
Lecamku: nuskuii yposenv na Al
F6-17 Commnu: 3ape3epsuposano

Toicsiuu: 3ape3ep8upo8ano
Hecsmxu moicsiu: 3ape3epeuposano
0: 3amTa HEaKTUBHA.

1: 3ammTa BKJIFOUYEHA.




Yucja0 aBTOMATHYECKHX

c6pOCOB OIMINGOK 0 0...20 3 %

F6-18 [TY moxeT aBTOMaTHYECKH COpAchIBaTh OMIMOKY IO HCTEYEHUH BpeMeHu F6-19.
[Tocne mpesbimenus uncna copocon ITH octaneTcss B COCTOSIHUM HEUCIIPABHOCTH.
[Tpu 3nauennu 0 GyHKIMS aBTOMAaTHYECKOTO cOpoca He aKTHBHA.
Bpemsi aBTOMaTH4€CKOT0 1,0 0,1...100,0 c *
F6-19 cOpoca HEMCTPABHOCTH
Bpewmst oxxumanust oT nosiBnieHus aBapuu [1Y 1o aBTomatrdeckoro copoca.
3amuTa oT najgeHus 0 0...1 L e
HATPY3KH
0: 3amuTa HEaKTUBHA.
F6-20 1: 3amuTa BKJIIOYEHA.
Korna 3amura BriroueHa, ¥ BeixoaHoi Tok 114 mensine F6-21, B Treuenue F6-22, To
BBIXO/IHAS YaCTOTa aBTOMATUYECKHU CHIDKAETCS 10 7% OT HOMUHAIBHOU YacToThl. Ecnu
Harpy3Ka BOCCTaHABJIMBAETCS, CHCTEMa MPOIOJHKAET PabOoTaTh C 3a/IaHHON YaCTOTOM.
F6-21 | )PoBeHE: OOHapyiKeHus 10.0 0.0...100.0 % %
najJieHusl HAarpy3KH
F6-22 | BPeMi oOHapykenus 1.0 0.0...60.0 c e
najieHusi HATPY3KHU
3amura oT mMpocaaKu 0 0.2 / ¢
Hanpsikenus T4
0: 3amuTa HEaKTUBHA.
1: 3amemicHueE.
2. OCTaHOBKa
F6-23 Korna nanpspxenne [T BHe3amHo najaet (BKIouas BHE3aITHOE OTKIIIOYCHHUE TTUTAHUS)
Hwke ypoBHs F6-26, [TY 3amenmsiercs wim ocraHapiuBaeTcs. B 3To BpeMs 1BUTATENb
paboTaeT B reHEPaTOPHOM PEKUME, YTO TTO3BOJISIET MTOAAEPKIUBATE YPOBEHD
HanpspbKkeHus Ha ypoBHE F6-26, Tak 9To cuctemMa MOKET HOpMaIbHO 3aMeISIThCS 10
octaHoBKHM. Korjia HanpshkeHue Ha [IMHE MOBBIIIAETCS 10 YpoBHS F6-24 B TeueHue
Bpemenu F6-25, ITY Bo300HOBIsIET pabOTy B OOBITHOM PEKUME.
F6-24 YpoBeHb HAIPSZKEHUSI PN 25 20.. 100 % %
mpocajKe
Bpems BoccTaHOBIeHYSI
F6-25 1ocJ1e MPOCaIKU 0.5 0...100.0 c *
HANPSIZKEHUsI
YpoBeHb HANPsIKEHUs NIPH
F6-26 3alIuTe OT MPOCATKH 80 60...100 % A
HANPSIZKEHU s
Koa¢ppunuent
F6-27 | Peryuponanus Kp npu 40 0...100 - %
3almTe OT MPOCATKH
HANPSIZKEHUS
Koa¢pdumuent
Fe28 | Peryauposanus Kinpu 30 0...100 - %
3alMTe OT NMPOCATKH
HANPSIKEHN s
Bpems 3amensnenust npu
F6-29 3alMTe OT MPOCAAKHU 20.0 0...300.0 c A¢
HATIPSIZKeHU s




3.1.8 I'pynna napameTtpoB F7 — napameTpsl cBsI3U

Ilapamerp Onucanue gaBOHCIfaH JlomycTuvbte | g, pray, Uzmenenne
HACTpOiiKka 3HAYEeHMSs
Anpec ITY 1 1...249 - *
F7-00 JlokanbHBIN aapec mpu ucnonb3oBaHuM (yHKmH cBs3u [1Y. 3navenue 0 — 310
HIMPOKOBEIIATEIBbHBIN aIpec, KOTOPBIA pealn3yeT IMUPOKOBEIIATEILHYO (DYHKITUIO
BBIIIECTOSIIETO KOMITBIOTEPA.
Cxopoctb nepenauu 0 0. 4 ) e
JTAHHBIX
0: 9600 6ut/c
F7-01 1: 19200 6ut/c
2: 38400 o6ut/c
3: 57600 6ut/c
4: 115200 6ut/c
dopmMaTt J1aHHBIX ‘ 3 ‘ 0..3 \ 3 ®
0: 6e3 mpoBepkH -2 cTomoBhIX OuTa (8-N-2).
F7-02 1: mpoBepka y€tHocTH -1 cTomoBhIi OuT (8-E-1).
2: mpoBepKa Ha HEYETHOCTb -1 cTOmoBbIN OUT (8-O-1).
3: 6e3 mpoBepkH -1 cTonoBslii OuT (8-N-1).
TaiiM-ayT cBsI3H | 0,0 | 0..600 | c *
Korga stor mapamerp ycranoBieH Ha 0,0 C€KyH/bl, ONpeesieHre TalM-ayTa CBSA3H
F7-03 HE BBIMIOJTHICTCS.
Korna sror mapamerp ycranosieHn Ha 0,1 unm Gombine, ecii BpeMsi MEXKAY MTaKeTaMu
JTAHHBIX IPEBbIIIACT BpeMsi Oskuganus cBsi3u, [1Y coobumt 06 ommbke csizu (Errl6).
F7-04 3apesepBUpOBaHO 0 0..2 - w
Be10op posm ITY 0 0.1 - ¢
F7-05 0: Bemymmit
1: Bemombli
F7-06 KOJII/I'\I‘eCTBO BeJOMBIX 1 0. 4 i *
YCTPO#CTB
RS 0oro 11 000...111 - ¥
ycTpoiicTBa
Edunuysl: 6edomvlil 6b1N0IHAEN KOMAHObL 8e0YULE20.
F7-07 Jecamiu: sedomulil nepedaém uHGopmMayuo o HeuCnpPasHOCMU.
Comnu: 6edyujutl 0mobpascaem omruoyeHue 6e00M020.
0: oTkiIIOYEHO.
| : BKITFOUEHO.
IIpuem 1aHHBIX BeIOMBIM ‘ 0 ‘ 0...1 - LA
F7-08 0: paboyast gactora.
1: enmeBas yacrora.
::;ynlll—li‘e)r’: ;B:Z.JIIJOMOFO 0.1 0...100 ¢ *
F7-09

Korpa stot napametp yctanosneH Ha 0,0 ceKyHibl, ONpeesieHHe TalilM-ayTa CBS3U HE
BBINOJHAETCS. JIeHCTBUTENBHOTO TOJIBKO JIJIs BEAYIIETO YCTPOUCTBA.




Bpemst nepenaun

KOMAaH/I BeAyluero u 0.001 0.001...10.000 c <
F7-10 BE/IOMOI'0 YCTPOMCTB
JIelCTBUTENBHOTO TOJIBKO JJIsl BEAYIIETO YCTPOIMCTBA.
F7-11 | CMCHICHHC TaHHBIX UM ) | 100 100.00 | % %
KPYTSIIero MOMEeHTa
YcuniieHue J1aHHBIX IpHeMa 1.00 -10.00...10.00 ) %
F7-12 KPYTSILIEro MOMEHTA
DaKTUYECKHE JaHHBIE O KPYTAILIEM MOMEHTE = NOJTy4eHHbIE aHHble X F7-12 + F7-11.
F7-13 | CMemeHIe TaHHbIx 0.00 | -100...100.00 | % *
npuemMa padoueii 4acTOThI
Yunerie 1aHbIX nprema .00 |-10.00...10.00 | - *
F7-14 paboyeii 4acTOTHI
dakTryeckne JaHHbIe 0 paboueii yacToTe = MmoyyueHHbIe JanHeie X F7-14 + F7-13.
MakcumasnabHoe
OTIVIOHCHHE FacToTh! 1000 | 0.00...100.00 | % e
F7-15 NPSIMOro IMyCKa BeI0OMOTr0
yCTpOiicTBa
Ecnu ycranosneno 3nauenue 0.00, 3Ta yHKIMS HE aKTHBHA.
MakcumasnbHoe
OTKJIOHEHHE YaCTOThI 0.50 0.20...10.00 %
o0paTHOro mycka
F7-16 BEJA0MOI0 YCTPOMCTBA
Ecnu 3ToT mapameTp ycTaHOBIIEH [1J1s1 YIIPABIICHUS BEAYLIUM U BEJOMbIM
YCTpOICTBaMH, UX CKOPOCTH MOKET OBITh CHHXPOHU3UPOBAHA B IIpe/iesax Auana3oHa
OTKJIOHEHHUSI.
KonTposb pacnpeneéHHOM 0.00 0...10.00 ' %
HATPY3KH
F7-17 Ora QyHKIUS OOBIMHO MCIOJIB3YETCs, KOT/Ia HECKOJIBKO ABUraTeNeii CHHXPOHHO
YIPaBJISIIOT OAHOW 1 TOM )K€ HAarpy3Koi.
ODTOT mapaMeTp PEeryJupyeT rmajeHue 9actoTel [1Y Bo Bpems paOOTHI IMOJT HArpy3KOi.
F7-18 3ape3epBUPOBAHO
®opMaT nepenadu JaHHbIX
T MODRBUS 0 0...1 - A

0: cranmaptasiii MODBUS.

1: HectangapTHblii npoTokos1 MODBUS.




3.1.9 I'pynna napameTtpoB F8 — napameTps! yripaBieHUs ABUraTeIeM

IMapamerp Onucanme 33B02101faﬂ AlpyEmis e En. U3sM. | U3menenne
HACTPONKA 3HAYEHUS

F8-00 Homuna/ibHasi MOIIHOCTH | 3aBUCHUT OT 0.1...1000,0 <Br *
IBUTATEJISA moxenu [TH

F8-01 HomunajibHoe HanpsizkeHue| 3aBUCHUT OT 1. 500 B *
IBUTATEJISA moxenu [TH

F8-02 HomuHanbHBIN TOK 3aBUCHUT OT 0.01...655.35 A *
IBUTATEJISA moxenu [TH

F8-03 HomunasnbHast yacrora 50,0 0...500.0 I *
JABUTaTeJ s
Homunanbuast cropocts 1460 1...65535 |  o6/mun *

F8-04 JABUraTeJis
CMOTpuTE HOMUHAIBHBIEC TAPAMETPHI AJIECKTPOIBUTATENS HA IIWIIbINKE.
Oo6parnas D1C mns 3ABHCHT OT

F8-05 JBUTATENS C IIOCTOSHHBIMU wonenu IT4 0...6553,5 B *
MarHUTaMH
OTOT mapameTp 3aaaercs Kak Beauunay oopatHoii 3JIC CHHXpOHHOTO JIBUTATEITSI.
Pexxum ynpasnenus 0 0. 48 - *
JIBUTATENIEM

F8-06 0: ynmpaBnenue V/F.

1: BekTopHOE ympasnenue ckopoctbio (IMSVC) acMHXpOHHOTO JBUTATES.

2: BekTopHOE ynpasieHue ckopocteio (FMSVC) cuHXpoHHOTO ABUTaTENS.

[Tpu BeIOOpe ympasnenus SVC tpedyercs upenTudukaius napametpa F8-07.
ABTOHACTpOliKa 0 0...3 - *
napaMeTpoB JIBUraTes

0: HE BBITTOTHSETCSI.

F8-07 1: craTnyeckas apToHacTpoiika. Eciu aBurarenasb He MOKeT CBOOOIHO BpaIaThCsl.
2: TuHaMHAYecKasi aBTOHACTPoiika. Eciu 1BUraTens mogHOCThIO OTKIIIOUEH OT Harpy3KH.
[Tpumeuanue: mocie cOpoca nactpoek [TH, m3MeHeHuUs HACTPOEK JBUTATENS WIH €T
3aMeHbl HEOOX0JMMO CHOBA BBIMIOJHUTH @BTOHACTPOUKY.

Bu10op KOHTpOJIA 0 0.1 ) *
CKOpPOCTH/ MOMEHTA
F8-08 0: KOHTPOJIb CKOPOCTH.
1. KOHTPOJB KPYTSIIETO MOMEHTA.
VYnpasieHue KpyTsIuM MOMEHTOM paboTaeT TOJIbKO B BEKTOpHOM pekume SVC.
Bb100op ucTouHnKa
3aJaHUA KPYTHAIIEro 0 0...7 - *
MOMEHTA
0: ycraBka F8-10.
1: MOTEHIUOMETP TIAaHENH .
F8-09 2: All.
3: AL2.
4: mporokon Modbus RTU (RS485).
5: muanManbHOe 3HaueHue All u Al2.
6: MakcumanbHoe 3HaueHue All u Al2.
7: 3ape3epBUPOBAHO.

F§-10 | Cramkakpyrauero 150 | -200..42000 | % #*
MOMEHTAa

F8-11 ConpoTuBjieHHE CTATOPA 3aucur ot |0,001...65,535 Om *
ACHHXPOHHOT0 IBUTaTEJIs moxenu [TH

F8-12 ConportusiieHue poropa 3aucur ot |0,001...65,535 kBt *
ACHHXPOHHOT0 JIBUTATEJIS moxenu [TH




F8-13 IToTepn HHAYKTHBHOCTH 3asucur ot | 0,01...655,35 M['H *
ACHMHXPOHHOI0 ABUrareas | moxaenu [14
F8-14 B3auMHasi HHAYKTHUBHOCTH | 3aBUCHUT OT 0.1...6553.5 wlH *
ACMHXPOHHOI'0 IBUTATEJIA moxenu [TH
F8-15 Toxk HaMarHMYMBaAHUSA 3aBUCHUT OT 0,01...F8-02 A *
ACHHXPOHHOI'0 ABHTIaTE A moxenu [TH
F8-16 ConpoTuBjieHHe cTATOPa 3aBHUCUT OT 0,001...65,535 Oum *
CHHXPOHHOI'0 IBUTaTeJIs mopenu ITU
NHayKTHBHOCTH
F8-17 CI/IHHX};)OHHOFO JABHIaTesIst 3aucut o1 | 0,01...655,35 MlH *
o ocu D monenu [T4Y
NHayKTHBHOCTH
F8-18 CI/IHHX};)OHHOFO JABHraTeIst 3apucut o1 | 0,01...655,35 Ml H *
110 ocu Q monenu [T4Y
[Tapametpsrr F8-11 ~ F8-18 onpexnenstorcst [TY Bo Bpemst aBTOHACTPOIKH, 1100
JTOJIKHBI OBITh PEJOCTABICHBI IPOU3BOAUTEIIEM JIBUTATEISL.
3.1.10 I'pynma mapameTtpoB F9 — pacmupeHHble HACTPOUKN YIPABIEHUs JIBUrATEIIEM
IMapamertp Onucanue 3aBOHCIfaﬂ WY R En. I3m. | Usmenenue
HACTPOIiKA 3HAYEeHUsl
Yacrora nepexoaa B 10,0 F9-03...F0-09 I'y A
BBICOKOCKOPOCTHYIO 30HY
F9-00 »
Kormaa BeiOpan BekTopHBIN peskum yrpasieHus SVC u pabodast vactota 00JIbIIe 3TOTO
3HaueHus1, mapameTpsl PID-perynupoBanus 6epyrcs u3 F9-01 u F9-02.
IIponopuuoHanbLHBIN *
ko3¢punuent PID- 20 1...100 -
F9-01 peryasTopa (Kp) B
BBICOKOCKOPOCTHOM 30He
Yem Oosbie Kp, Tem Bblllle peakiysi KOHTypa ympasieHuss. Ho ciumikoM BbICOKOE
3HAYEHUE MOXKET BbI3BaTh HECTAOUIBHOCTD.
Bpems nHTErpHpoBaHus
PID-perynstopa Ki B 1,0 0,01...10.00 c *
F9-02 BbICOKOCKOPOCTHOI1 30He
} Yem kopoue BpeMst HHTETPUPOBAHKSA, TEM O0JIbIIIe WHTEHCUBHOCTH PErYJIHPOBKH.
CnuiikoM Masoe 3HaueHHe rnapaMeTpa MOKeT BbI3BaTh Pe3KUil CKauoK WM KojebaHue
CUCTEMBI.
Yacrora nmepexona B 5,0 0,0...F9-00 I'm e
HH3KOCKOPOCTHYIO 30HY
Korpma BeiOpan BekTOpHBIN pexxuM yrnpasienus SVC u pabodas yacToTra 00JIbIIIE TOTO
F9-03
3HaueHus, napameTpsl PID-perynuposanus 6epyrcs u3 F9-04 u F9-05.
[Tapametpsl PID-perynupoBanus B 30HE MEXIy BICOKOM U HU3KOM CKOPOCTBIO
PACCUMTHIBAKOTCS JIMHEHHO OTHOCUTENBHO NTAPAaMETPOB BBICOKOM M HU3KOM CKOPOCTH.
IIponopiuuoHanbHBIH ¥
kodpdumuent PID- 30 1...100 -
F9-04 peryasitopa (Kp) B
HHU3KOCKOPOCTHOM 30He
To ke, uro F9-01
Bpems nnTerpupoBanus
F9-05 PID-peryastopa Ki B 0,50 0,01...10.00 c *
\ BBICOKOCKOPOCTHOI 30He
To xe, ato F9-02




ITocTostHHAnN BpPEMCHHA

¢punabTpa KOHTYpa 0,2 0...1,00 c *
CKOPOCTH

F9-06 OTOT napaMeTp 0OBIYHO HE HY>KAaeTcs B peryiaupoBke. Ecnu HaOmronaroTces konebanus
CKOPOCTH, TapaMmeTp CJEIYyeT COOTBETCTBYIONIMM 00pa3oM yMEHbIIUTh. Hwuszkue
3HAaYEHUS MMOCTOSHHOM BPEMEHU MOT'YT IMIPUBECTH K KOJIeOaHUSIM KpyTsiuii MomeHt [14,
HO MPU 3TOM 00ecIieyaT BEICOKYIO CKOPOCTh OTKJIMKA.
Komnencanusi ckoIb:KeHUst 100 50...200 % *
[Ipu BekTOpHOM ympaBiieHHH 0€3 AaT4nKa 0OpaTHOM CBSA3HM HTOT MapaMETp PEryanupyeT

F9-07 TOYHOCTh YCTAHOBUBLIEHCS CKOPOCTH JBUTATENs: KOI/a JBUTATEIb HMEET HU3KYIO
CKOPOCTb, YBEITUYBTE ITOT MapaMeTp, U HA0OOPOT.
[Ipy BEKTOpPHOM YMpaBIEHUU C JATYMKOM STOT MapamMeTp PEryjupyer BbIXOJIHON TOK
TTOHIDKAIOIIETO TTPe00pa3oBaTesi MpU TOM JKe Harpy3Ke.
Koapunuent
MAaKCHMMAJILHOTO 105 100...110 % *

F9-08 BBIXOJIHOT'O HATIPSIZKEHUsI

) YBenuueHne napaMerpa MOXKeT YIIyUIIuTh MAKCUMAIBHYIO HArPy309HYIO CIIOCOOHOCTH

c1a0OMarHuTHOM 00JaCTH JBUTATENS], HO YBEIMUYCHNE MTybCAIlUil TOKA YCYI'YOUT €ro
HarpeB. Kak npaBuiio, perynmpoBka He TpeOyercsi.
CkopocTh NpsiMOro xojaa

F9-09 NP yIpaBJIeHUHU 50,0 0,0...F0-09 Iy A
KPYTAILIMM MOMEHTOM
Ckopoctb 00paTHOTO X012

F9-10 NpH yNpaBJIeHUU 50,0 0,0...F0-09 I'm Y
KPYTSILLIUM MOMEHTOM
Hcnonb3yercst Ui yCTaHOBKM MaKCHUMalbHON pabouel wacToTsl [IH B mpsaMom mim
00paTHOM HamNpaBJIEHUU B PEKUME YIIPABIICHUS KPYTSIIIUM MOMEHTOM.
[Ipu ynpaBieHUM KpyTSIIAM MOMEHTOM, €CIM MOMEHT Harpy3kd MEHbIIE, YeM
BBIXO/JIHOM KPYTAIIUM MOMEHT JIBUTaTelis, YaCTOTa BPAICHUS ABUTATENS] HETPEPHIBHO
noBeIIaeTcs. YToObl M30€kaTh pa3zHOCa MEXAHWYECKOW CHCTEMBI, MaKCHUMAallbHAas
YacTOTa BpALGHUs JBUTATENs J10JKHA ObITh OrpaHUyYeHa MPHU YIPABICHUN KPYTALIUM
MOMEHTOM

F9-11 Bpemsi yexkopenust 0,0 0,0...6500,0 c Y
KPYTSAIEro MOMEHTa

F9-12 Bpems 3amensienus 0,0 0,0...6500,0 c g

g KPYTSI111ero MOMEHTA

[Ipu ynpaBieHUM KPYTSALMM MOMEHTOM pPa3HOCTh MEXIY BBIXOJIHBIM KpPYTALIUM
MOMEHTOM JIBUTATEJII U MOMEHTOM Harpy3Ku OINpeessieT HHTCHCUBHOCTh U3MEHEHUS
CKOPOCTH JIBUraTesiss M Harpy3ku. YacTtoTa BpallleHUS ABUTATENs] MOXKET OBICTPO
M3MEHSTHCSA, U 9TO MPUBEAET K TEHEPAIMH [ITyMa WM TOBBIIIEHHOMY MEXaHUYECKOMY
HanpsokeHuio.  HacTpoiika BpeMeHH yCKOpeHHs/3aMeUIeHHs TpU  yIpaBICHUH
KPYTSIIAM MOMCHTOM JIeJIaeT W3MEHEHWE YacTOTHl BpAICHUS JBUTATENS Oolee
IJIaBHBIM.
[Ipu ynipaBieHU KPyTAIIIM MOMEHTOM IPH MTyCKE C MaJIbIM KPYTSIIUM MOMEHTOM HE
PEKOMEH/IyETCSl YCTAHABIMBATh 3TOT MapaMeTp;
Ecnm ycranoBieHo BpeMs pa3roHa U TOPMOKEHHSI KPYTAIIETO MOMEHTA, PEKOMEH Ty eTCsI
COOTBETCTBYIOIIUM 00pa30M yBEIHUUTh KOAPDUIIUEHT QPUIBLTPa CKOPOCTH;
Kornma kpyTsimuii MOMEHT JOJDKEH pearupoBaTh OBICTPO, YCTAHOBUTE BPEMsI YCKOPEHHUS]
Y 3aMe/IJICHUs yIpaBJieHUus KpyTsimuM MoMeHnToM Ha 0,00 c.

F9o-13 Kp ToxoBoii neriiu ocu M 2000 0...30000 - *

F9-14 Ki ToxoBoii nersim ocu M 1000 0...30000 - Y

F9-15 Kp ToxoBoii nersiu ocu T 2000 0...30000 - e

F9-16 Ki TokoBoii metm ocu T 1000 0...30000 - *




F9-13 ~ F9-16 — sto mapametpsl perynaupoBku PID-perynstopa koHTypa TOKa,
KOTOpBIE aBTOMATUYECKH MOTY4aeTcsl I0Ciie aBTOHACTPOUKHU U, KaK MPaBHUIIO, HE
TpeOYIOT U3MECHEHHSI.

PesxnM oci1ad1eHHS IOTOKA 1 0...2 - Y
CHHXPOHHOI'0 IBUIaTEJIA

0: OTKIJIIOYHTE.

KoHntpoito ocnabieHuss MarHuTHOTO MOTOKA HE MPOBOAUTCS. MakcuMalibHast CKOPOCTh
JBUTATENIsl CBsi3aHA ¢ HampsbkeHneM Ha mwHe [TY. BeixomHoit Tok man, HO pabodas
qacTOTa MOKET HE JOCTUTATh 3aJJaHHOM YacTOTHI.

1: aBTOMaTH4eCKas peryanpoBKa.

F9-17
OcnabyieHre MarHUTHOTO TOTOKa aBToMaTudecku peryiupyercs [[Y, u gem BbIme
CKOPOCTb MOCJI€ BXO/1a B 30HY PETYJIUPOBKH, TEM OOJIbIIIE TOK OCIA0IEHUS T10JIS.
2: pacyer + aBTOMaTH4YecKas HacTpoMKa.
B coueraHmm ¢ aBTOMaTHYECKOM PETYIUPOBKOM CKOPOCTh PEryJMPOBKH TOKa
ocnabJieHusT MOTOKa BBIIIE, M 3TOT PEXHUM MOXKHO YCTAaHOBUTb, KOI/Ia OObIYHAS
ABTOMATHYECKasl PETYJIMPOBKA HE MOKET YJIOBJIETBOPUTH TPEOOBAHHSIM, HO ATOT PEIKHM
3aBHCHUT OT TOYHOCTH YCTAHOBKH IIapaMETPOB JABUraTelIsl.
F9o-18 Koxdpunuent ocnadinennst "
NMOTOKA CHHXPOHHOTO 5 0...50 p
JABUTATEJIA
B pexume npsimoro pacdera TpeOyeMblii TOK 0clabJieHUs] TOTOKAa MOYKHO PACCUUTATH B
COOTBETCTBUU C 3aJIaHHOW CKOPOCTBIO, a €r0 BEIUYUHY BPYUHYIO YCTAaHOBUThH B 3TOM
napamerpe. UeM MeHbIIIe TOK pa3MarHuIuBaHusl, TEM MEHbIIE OyIeT 001Nl BBIXOHOM
TOK, HO enaeMblil 23 pexT ocnadiieHus MOTOKa MOKET ObITh HE IOCTUTHYT.
HNuTerpajbHoe KpaTHOe 2 210
- w
ocs1a0JIeHNs MOTOKA
F9-19 W3meHeHue 3Toro napaMerpa MOKET U3MEHUTH CKOPOCTh PEryTUPOBKH TOKA OcIabIeHus]
noroka. OiHako 6osiee OBICTpasi PEryIUpOBKa TOKA OCITA0IEHUS TOTOKA MOXKET PUBECTH]
K HecTaOMIbHOCTH. [103TOMY BaM HE HY)KHO BPYUHYIO U3MEHSITh STOT MapaMeTp.
F9-20 3apesepBHPOBaHO 5 1...50 % ¥
MaxkcuMaJIbHbIi TOK
F9-21 k03 GpuumreHTa KPyTAIero 0 0...1 - A¢
MOMEHTA
0: oTKIIOYEHO
1: BKJTIOYEHO
3ameTHBIH KO3(ppuHEeHT 50 100 500 - e
YCHJICHUS CKOPOCTH
F9-22 COOTBETCTBEHHO CTPYKTYpPE CHHXPOHHOTO JBHUTATEIIS, B COOTBETCTBUU C PA3IMUYHBIMU
XapaKTepUCTUKAMU JIBUTATENs JIJIsl YCTAHOBKH PA3IUYHOTO KOd(PPUIIMEHTA YCUTICHHS
CKOPOCTH BpallleHUsl MOJIIOCOB, KaK MPaBUJIO, YCTaHABIMBAThH HE HYKHO.
CraproBas Hecylas 3.0 1,0...F0-13 Kl P
F9-23 4acToTa
3HaueHue HeCylIel YacTOThl IPH 3aIyCKe.
Hecymas yactora SVC 3.0 0,8...F0-13 Kkl ¥
F9-24 HA HU3KOHN CKOPOCTH
: B pexxume BexropHoro ynpasienus SVC yacTtoTa nepeKkiItoueHUs] CHHXPOHHOTO
JIBUTATENs paboTaeT Ha HU3KOW CKOPOCTH.
I'panunna Hu3K0M CKOPOCTH
JUIS CMEeHbI Hecyuiei 20,0 5,0...F8-03 I'm *
F9.25 YaCTOThI

Ha Hu3KOM CKOPOCTH Hecyllas 4acToTa COOTBETCTBYET 3a/JlaHHOMY 3HadeHuio F9-23.
[Tocne noctmwkeHnus paboveil 4acTOTON ATOTO 3HAYCHHS HECyIlas 4acTOTa W3MEHSIETCS
Ha ycTaHoBJieHHOe 3HaueHue FO-13.




F9-26

MakcuMaJbLHBIIA TOK
HAMATHNYUBAHUA HA 30 0...80 % *
HHM3KOH CKOPOCTH

YcTaHaBnuBaeT MaKCUMAIbHBIA TOK BO30YXKICHHSI CUHXPOHHOTO ABUTaTeNsl Ha
HU3KOW CKOpPOCTH.

F9-27

I'pannna Hu3KkoM
CKOPOCTH VISl CMEHbI 20,0 0...F8-03 I'u e
TOKAa HAMATHUYNBaHHS

[locne pmocTwKeHUsT 3TOM  YAaCTOThl MAaKCHUMAaJbHBIM TOK  HaMarHUYMBAHMS
NEPEKIIIOUNTCS Ha HOPMAJIBHOE TEKyIee 3HAYCHHE. 3HAUYE€HHUE ITOr0 MapameTpa IIo
YMOJYaHUIO OyJIeT MEHAThCA B 3aBUCUMOCTH OT BepxHed uactorel (FO0-09) wu
HOMUHaJIbHOW 4acToThl auratens (F8-03).

F9-28

HInpuHa moJ0chI 4aCTOT
TPaHMIbI HU3KOH CKOPOCTH 5,0 0,0...F8-03 I'u A
JJIS CMeHBbI TOKA

HAMArHUYHMBAHUA

Korpa yacTora CHHXpOHHOTO JBHUraTelisi JOCTUTAET YCTaHOBIECHHOTO 3HaueHus1 F9-27,
€CI TOK M3MEHSETCs B IIpelerax yCTaHOBJIEHHOro auamnasoHa F9-28, Tok
HaMarHWYMBaHUS HAa HU3KOM CKOPOCTH HE U3MEHSIETCSI.

F9-29

Pexum onpenesieHus
HCXOJHOI'0 IOJIOKEeHUS 1 0...1 - *
CHHXPOHHOI'0 IBUraTeJisl

0: ompenenseTcst mepe/ KaxIbIM ITyCKOM.
1: He onpexnensieTcs.

F9-30

HavajabHblil TOK B
pexuMe onpeaeaeHus 120 30...180 % *
HCXO/IHOT 0 I10J10KeHM S

CHHXPOHHOI'O IBUTaTeIs1

F9-31

Yroj koMIneHcaluu B
pe:kuMe onpeesacHus
HMCXOJHOI0 MOJIOKEeHUS
CHHXPOHHOI0 IBUIATEJIsl

0,0 0,0...359,9 | °(rpan) #

F9-32

Toxk o0Hapy:xeHust
HHAYKTHBHOCTHU 80 30...120 % ¥
CHHXPOHHOTO JIBUTATEJIsI

F9-33

HavaubHbIii TOK
onpezneeHus1 00paTHOMN
A C cuHXPOHHOTO
ABUTaTEJIsI

50 0...180 % *

F9-34

Koneunslii Tok
onpeaeaeHuss 00paTHON
IAC cMHXPOHHOT0
JABUTATEJISI

80 30...180 % *

F9-35

Koapunuenr noacrpoiikun
TOKOBOM netran Kp 6 1...100 - A
CHHXPOHHOI'0 ABUIaTeIs

F9-36

Koa¢puuuent noacrpoiiku
TokoBoi netiiu Ki 6 1...100 - w
CMHXPOHHOI'0 ABHIaTeJIsl

F9-37 ~
F9-70

3ape3epBupoBaHO 0 0...1 - *




3.2 ITapameTpbl MOHUTOPUHTA
[TapameTpbl MOHUTOPHHTAa MOYKHO TOJIBKO IPOYUTATh, UX HEJIH3S5I H3MEHHTb.

IHapamertp Onucanue Ex. u3am. | Anpec HN3menenne

U0-00 Cocrosnue I14: - 1000H A

1 — myck B psIMOM HaIlpaBJICHUN

2 — MyCcK B 0OpaTHOM HaIlpaBJICHUN

3 — OCTaHOB
U0-01 Kon HencnpaBHOCTH - 1001H A
U0-02 YcraBka 4acTOTHI 0,1T1x 1002H A
U0-03 Texymas gactorta 0,1 T 1003H A
U0-04 Teky1as CKOpocTh 00/MHH 1004H A
U0-05 BrixogHo€ HanpskeHue B 1005H A
U0-06 BrixogHoii Tok 0,1 A 1006H A
U0-07 BrixogHas MOITHOCTE 0,1 kBt 1007H A
U0-08 HanpsixeHne muHbI MOCTOSIHHOTO TOKA B 1008H A
U0-09 BeIXoIHOM KPYTSIIUHA MOMEHT 0,1 Hm 1009H A
U0-10 Koaddumment momHOCTH (COS ) - 100AH A
U0-11 Cocrosinue Bxo110B DI - 100BH A
U0-12 Cocrosnue Beixonos DO - 100CH A
U0-13 Hanpspokenue Ha All 1o koppekuun 0,01 B 100DH A
U0-14 Hanpsixenue va AI2 no xoppekumu 0,01 B 100EH A
U0-15 Hamnpsoxenne Ha All 0,01 B 100FH A
U0-16 Hanpsixenne Ha Al2 0,01 B 1010H A
Uo0-17 ¥YcraBka [IU/I-peryssitopa - 1011H A
U0-18 Ooparnas cBsizb [T /I-perynsitopa - 1012H A
U0-19 OcraBieecs Bpemsi paboThI 0,1 mun 1013H A
U0-20 BpewMst Texy1iero BKIIOUEHUs Mum. 1014H A
U0-21 Bpewms Tekymieit paboTbl 0,1 mun 1015H A
U0-22 CoBOKYIMHOE BpeMsi pabOThI Yac 1016H A
U0-23 CoOBOKYITHOE BpEMsi BKIIFOUEHUSI Yac 1017H A
U0-24 CoBOKyIHOE YHEPronoTpedIcHme kBTu 1018H A
U0-25 3HauCHHUE TEMIIEpaTyphl ABUraTes T 1019H A
U0-26 3nauenue Temneparypsl IGBT momysis T 101AH A
U0-27 Tekymias Hecyuas 4acTora 0,1 k' 101BH A
U0-28 3Havenue Toka 1mo ocu M 0,1 A 101CH A
U0-29 3HadeHue TOKA 110 ocu T 0,1 A 101DH A
U0-30 dakTrveckoe 3HaUCHUE 0OpPaTHOM CBS3U TIO 0.1 T 101EH A

CKOpPOCTHU
U0-31 3ape3epBUPOBAHO - 101FH A
U0-32 3ape3epBUPOBAHO - 1020H A
U0-33 CocrosiHue Hacoca - 1021H A
U0-34 3ape3epBUPOBAHO - 1022H A
U0-35 3ape3epBUPOBAHO - 1023H A
U0-36 OcraBiieecs BpeMs JI0 CMEHBI Hacoca - h A
U0-37 3ape3epBUPOBAHO - 1025H A
U0-38 3ape3epBUPOBAHO - 1026H A
U0-39 3ape3epBUPOBAHO - 1027H A
U0-40 3ape3epBUPOBAHO - 1028H A
U0-41 3ape3epBUPOBAHO - 1029H A
U0-42 CepuitHbIil HOMEP YCTPOMCTBA i 102AH A

(mepBbie 16 mudp)




U0-43

CepuiiHblii HOMEp yCTpoiicTBa

(mocneauue 16 mudp) ) 102BH A

U0-44 Bepcusi 3arpy3ku aBurarenst - 102CH A

U0-45 Tum npoueccopa - 102DH A

U0-46 Bepcus annmapatHoro odecrneueHus miaThl ) 102EH A
UTAHUS

U0-47 Bepcus mporpaMMHOTO 00ecTieueHust 1IaThl ) 102FH A
TUTAHUS

U0-48 Bepcust mporpaMMHOT0 00eCTICUSHUS TIAThI - 1030H A
yIOpaBJeHUs

U0-49 Howmep yctpoiicTBa - 1031H A

U0-50 Kon npousBoaurens - 1032H A

U0-51 Tpetwnii (camblii OCHEHMIT) KO HEHUCIIPABHOCTH - 1033H A

U0-52 BTopoii ko1 HeUCTIPAaBHOCTH - 1034H A

U0-53 [lepBbIii KOJ HEUCITPABHOCTH - 1035H A

U0-54 YacToTa Ha MOMEHT MOJIyYEHUS TPETHETO Koja 0,110 1036H A
HEHCIIPaBHOCTH

U0-55 ToKk Ha MOMEHT MOJIy4YEHHsI TPETHEr0 KO/Ia 0,1 A 1037H A
HEUCIPAaBHOCTH

U0-56 Tox DC-1mmHBI Ha MOMEHT IIOJYYEHUs TPETHETO 0,1 B 1038H A
KOJ/1a HEHCIIPABHOCTH

U0-57 Temnepatypa paguaTopa Ha MOMEHT TIOJTY4EHUS T 1039H A
TPETHET0 KOJIa HEUCHPABHOCTH

U0-58 Bpewms (¢ MOMeHTa BKITIOYEHHS ) HA MOMEHT Mun 103AH A
NIOJIyYEHUs TPETHEro KoJa HEUCIIPaBHOCTU

U0-59 Bpewms (c MOMEHTa MyCcKa) HA MOMEHT 0,1 waca | 103BH A
MOJTyYeHUsl TPEThEro Koja HEUCIIPAaBHOCTHU

U0-60 YacToTra Ha MOMEHT ITOJIYYEHUSI BTOPOrO KOJ1a 0,1 T 103CH A
HEHUCIIPABHOCTH

U0-61 Tok Ha MOMEHT MOJIYYE€HHS] BTOPOTO KOJAA 0,1 A 103DH A
HEUCIPABHOCTH

U0-62 Tok DC-muHbI Ha MOMEHT I0JIy4€HHS BTOPOTO 0,1B 103EH A
KOJia HEUCIIPABHOCTHU

U0-63 Temmeparypa paanaTopa Ha MOMEHT I1OJTyYEHHUS T 103FH A
BTOPOTO KOJIa HEUCIIPABHOCTH

U0-64 Bpewms (¢ MoMeHTa BKITFOUCHHS) HA MOMEHT Mumn. 1040H A
MOJIYYEHHsI BTOPOTO KO0J1a HeMCIIPABHOCTH

U0-65 Bpewms (c MOMeHTa 1ycka) Ha MOMEHT 0,1 gaca 1041H A
MOJIyYEHHUs] BTOPOTO KOJ1a HEMCIPABHOCTH

U0-66 YacroTa Ha MOMEHT I10JTy4€HHUsI IEPBOIO KoAa 0,1 Tg 1042H A
HEUCTPAaBHOCTH

U0-67 Tok Ha MOMEHT I10JIy4€HHs IEPBOro KoJa 0,1 A 1043H A
HEUCHPAaBHOCTH

U0-68 Tox DC-11vHBI HAa MOMEHT MOJTYyYEHHUS TIEPBOTO 0,1B 1044H A
KOJ1a HEHUCIIPAaBHOCTHU

U0-69 Temneparypa paguaropa Ha MOMEHT TOJTYYEHHUS T 1045H A
[IEPBOr0 KOJa HEUCIIPAaBHOCTHU

U0-70 Bpewms (c MOMeHTa BKJIIOYEHUS ) HA MOMEHT Mumn. 1046H A
MOJTyYEHHs IEPBOT0 KOJIa HEUCITPABHOCTHU

U0-71 Bpewms (c MOMeHTa Iycka) Ha MOMEHT 0,1 gaca 1047H A

IMOJIYYCHHS IIEPBOro KoJga HCUCIIPABHOCTH




I'maBa 4 CBs13b

4.1 TIporoxon cBs3u Modbus-RTU

KonTpomnnep MoxkeT OZHOBPEMEHHO CUUTHIBATH MOCJENOBATENIbHBIE aapeca, MakcuMym 12
aJPeCcoB, HO CIEAYET OTMETHUTh, YTO OH HE MOXET MPEBBINIAThH IMOCICIHUN aJpec, HHAYE MPOU30UICT
omubOka. Komanna onepanuu utenuss — 0x03; Komanna 3anucu 0x06 He moanepKUBaeT 4TEHUE U
3amuch 0aMTOB MUK OUTOB.

Bce nactpanBaemble moib30BaTeIeM MapaMeTPbl MOTYT OBITh MPOYUTAHBI WIIM 3aIMCAHBI U3
perucTpa ¢ MOMOIILI0 COOTBETCTBYIOMIEH KoMaH a6l Modbus.

4.2 Onpenenenue peructpa Modbus

Ne  |ITapametp| Kog DyHKIHSA JAuana3oH Onucanue
10000 cOOTBETCTBYET MaKCUMaIbHOM
0x01 - 06 | 3amanue 4acTOTEI _11%%%% Y4aCcTOTE B IIPAMOM HarpaBieHuu, 0
- COOTBETCTBYET MUHUMAIBHOW 4acTOTE
1: myck B mpsIMOM HaTpaBJICHUX
2: mMycK B 00paTHOM HampaBIICHHU
0x02 - 06 Komanna 3: TonmuyKoBast rojiavya Brepe.
yIIpaBlIeHus 1~7 4: ToJIIKOBAs Imogada Ha3al
5: ocTaHOBKa Ha BbIOETe
6: OCTaHOBKa C 3aMEIUICHUEM
7: cOpoc ommoOKu
BITO: ynpaBaenue pene |
0x03 - 06 4 paBeHnS 0x00~ BIT1: ynpaBnenue peie 2
Y G 0xOF | BIT2: ynpasnenue DOI
R BIT3: ynpasnenue DO2
0x04 - 06 | Vopasaenue AOl | 0~7FFF | O0-cootrserctyer 0%, 7FFF —100%
0x05 - 06 | Ynpasaenue AO2 | 0~7FFF | 0 - coorserctByet 0%, 7FFF —100%
0xF000 | F0-00 | 03 |BPIOOPHCIOMHIKA | o 5 ey Bg g0
KOMaH/1

Howmepa peructpos napamerpos F0-00 ~ F9-40 onpexnenens! B nuana3one 0xF001 ~ 0xF928.
UYUToOb! BEIUKCIAUTE HOMED PETMCTpa MapaMmeTpa, HE00X0/1MMO BTOPY 4acTh [apamMeTpa INepeBecTy U3
JeIUMalIbHOM B IIECTHAALATEpUUHY0 cucteMy. Hanpumep, aisa napamerpa F9-36 Borumcnenus
CIIECYIOLIHE:

F9 — 36 = 0xF9 [364 = 244¢] = 0xF924

Koaddumment
HOI[Cva OHKH . | 3aBucHur ot
0xF924 F9-36 03 | ToxoBoi netinu Ki Cwm. to F9-36
monenu ITH
CUHXPOHHOTO
JIBUTATEIS
0x1000 U0-00 03 Cwm. U0-00

Howmepa peructpos napamerpos U0-00 ~ U0-71 onpenenensl B fuanazone 0x1000 ~ 0x1047.
YroObl BEIYKMCINUTE HOMEP PErHCTpa apaMeTpa, He0OOXOAUMO BTOPY YacTh IapaMeTpa MepeBECTH U3
JEIMMAalIbHOM B IIeCTHaALAaTEpUUHyto cucteMy. Hanpumep, ais napamerpa UO-71 Bbruncnenus
CIIELYIOIIIE:

U0 —71 = 0x10 [71,, = 47,4] = 0x1024

0x1047 | U0-71 | 03 | Cm. U0-71




4.3 TIpumeps! npumenenust Modbus

4.3.1 Hacrpolika napaMeTpoB CBsI31
Jns opranuzanuu cBsizu o MODBUS HeoOxoaumo cHaudajia HaCTPOUTHh COOTBETCTBYIOIINE

napamerpsl B rpymme F7.

ITapamertp HaumeHoBaHue

Onucanue

F7-00 Anpec T4

JlokanbHBIN azpec mpu UCHoOdb30BaHUU (yHKIMM cBsi3u [T4.
3naueHue 0 — 3TO IIMPOKOBEIATENIBHBIN  ajpec, KOTOPBIN
peanm3yer HIMPOKOBEHIATENbHYI0 (YHKIUIO BBIIIECTOSIIETO
KOMIIBIOTEpA.

F7-01 CkopocTh nepenauu
JTAHHBIX

0:9600 6ut/c; 1:19200 6ut/c; 2:38400 6ur/c; 3:57600 Out/c
4:15200 our/c;

F7-02 dopmar JaHHBIX

0: 6e3 mpoBepKu -2 CTOMOBLIX OuTa (8-N-2)

1: mpoBepka 4€tHOCTH -1 cTOOBBI OUT (8-E-1)

2: mpoBepKa Ha HEYETHOCTH -1 cTOMOBEI OUT (8-O-1)
3: 6e3 mpoBepkH -1 cTomoBsIii 6uT (8-N-1)

F7-03 Taitm-ayT cBsI3U

Korna aror napamerp ycraHosiieH Ha 0,0 cexyH[pl,
ornpezeNieHne TaliM-ayTa CBSI3U HE BBINIOJIHSIETCA.

Korga stot mapamerp ycranosieH Ha 0,1 wim Gosble, eciu
BpeMSI MEXK]Ty NTaKeTaMU JaHHBIX [IPEBBIILIACT BPEMs 0XKUIaHUS
cBsi3M, [TY coobummr 00 ommoke cBsizu (Errl6).

4.3.2 Hactpoiika ynpasnenus 114 no Modbus

ITapamertp 3HayeHne DyHKIMSA
F0-00: BbIGOp Pexxum ympasnenns nyckom-ocranoBkoi [TH mo mporokoiy
) 2 Modbus. KonTposuiep 3armcbiBaet uncio "1~5" B peructp Ne2
UCTOYHHUKA KOMaH
A JUTSL BBITIOTHEHUSI KOMaHbl CTapT-CTOIL.
F0-01: Hcrounuk Pexxum nHactpoitku yactors! [T mo mpotokomy Modbus.
yIpaBJIeHUs] OCHOBHOM 8 KonTponnep MokeT yrnpaBisTh [eNEeBOI 4aCTOTOM, 3aMuChIBast
4acTOTON yuciio ot -10000 1o 10000 B peructp Ne 1.

F1-08: Bsioop s

B e s L 7 Peneiinpiii Beixoq Nel ITY ympasinsiercs o nmpotokoixy Modbus,
¥ M3MEHsIs cBOE cocTosiHue 3anuchio 0 unu 1 B peructp Ne 3.

F1-28 : BBIGOD Amnanorosslii Bbixog AO1 [IY ympamisercss mo HpOTOKOIY

(YA KTeMMbI Modbus, u3MeHsst cBoé cocTosHue 3anucko yucen ot 0 1o 7FFF
AO1 6 B peructp Ne 3, riae 0 coorBercTByeT 0% BBIXOAHOMY CHUTHATY, a
7FFF - 100%.

F5-00: ucrounuk

3aganusa PID-

peryJjstopa 3HaueHue, 3anrcanHoe B peructp Ne 1 ucronb3yercs B
F5- ol oRamx 4/2 Ka4yeCTBE 3a/IaHHOTO 3HAYCHUS WM 3HaYeHUs OOpaTHOH CBSI3U
oOpatno¥ cBsizu PID- PID.
peryJssitopa




I'naBa 5 Texunuyeckoe 00CJay:KUBaHNE H YCTPAaHEHUE HEMOJIAT0K

5.1 IInaHoBOE TeXHUUECKOE 00CITYKMUBaHUE

5.1.1 PerynspHas npoBepka

W3-3a BiAMsHUS TEeMIlEpaTyphl OKpYKAIOUIEH Cpeabl, BIAXKHOCTH, THUIM W BHOpaUU
koMmnoHeHThl [TY OyayT cTapeTh, 4To MpUBEET K MOTEHIHUATIBHBIM OTKa3aM WJIM COKpAIlEHHIO CPOKa
ciryk0b1 00opynoBanus. I1o3ToMy HE0OXOIUMO MPOBOIUTH €XKEIHEBHOE M PETYISIPHOE TEXHUYECKOE
obciyxuBanue [14.

E:xeqHeBHbIE 0CMOTPbI PeryasipHble nposepku

[IpoBepbTe 3BYK ABUraTeis U ypOBEHb

[IpoBepwTe, UKCT 1 BO3AYIIHbII KaHAT
BUOpAIMy BO BpeMs paObOTHI.

[IpoBepbTe U3MEHUIIUCH JIA TIAPAMETPBI

. [IpoBeprTe, He OCIAOICHBI TN KIEMMBI.
okpy»karomeit cpeap [14.

[IpoBepbTe KIIEMMbI Ha HATUYKE CIIEIOB
JyTOBOTO MPOOOSI.

[IpoBepbTe paboTy 0XJIaXKAAIOLIETO
BeHTWIsATOpa [IY M HET 1M 3arps3HEHus.

[TpoBepsTe uToOBI [TU He meperpeBaercsi. [IpoBeppre [1Y Ha HaTMUKME KOPPO3UU

IIposepste conepxkurcs iau [1U B yncrore.

5.1.2 JlnuTenbHOE XpaHeHue

Ecnu [TY xpanwicst B Te4eHUE ONPEAEIEHHOI0 NEpHOoJa BPEMEHU Mepe yCTAaHOBKOW WIIM Ha
HEro He IO0JaBaJiOCh NMHUTAHWE B TEUEHHUE JUIUTENILHOIO BPEMEHM, IEpej HadaloM SKCIUTyaTaluu
Heo0X0auMO 3apaauTh KoHaeHcaTopsl B [IY B COOTBETCTBUU CO CICAYIOUUMHU HHCTPYKIUSIMH,
omaromaps yemy [1H cmoxxeT HOpMaIbLHO paboTATh MOCHE 3aBEPIICHUS ITPoLIecca.

e anprti g 1| FAUPIMSIL g TR 13 PR 4
<lron [IpodmnakTuyeckne nporieypsl He TPEOYIOTCS

1-2 roga 100% lg Mo>KHO TIpUCTYTIaTh K pabore

2-3 roga 25% 0.54 50% 0.54 75% 0.54 100% 0.54
>3 ner 25% 24 50% 24 75% 24 100% 249

5.2 HeucnpaBHOCTH U PELLICHUS

Ecnu cuctema ycTpoicTBa BBIMIET U3 CTPOsi BO BpeMsi paboThl, [IY HeMenIeHHO OCTaHOBUT
BBIXO/IHY0 MOILIHOCTb JUIsl 3allUThI ABUraTess. B To e Bpems cpabareiBaeT pene HeucnpaBHocTH [14.
Ha manenn ITY oToOpakaroTcsi KOsl HEWCIIPaBHOCTEH. B cienyromiei Tabnuile mepeyrcieHbl TUTIBI
HEHCIIPABHOCTEN U PACIIPOCTPAHEHHBIE PEIIECHUS, COOTBETCTBYIOIHUE KOIaM HEUCIIPABHOCTEH.

Crnmcok B Tabmuile MpUBeIeH TOJIbKO I cripaBku. He peMonTupyiiTe 1 He Mmoauduuupyiire
ITY. Bsl MOkeTe MPOU3BECTH COPOC BCEX HACTPOEK 10 3aBOACKUX 3HAYEHUH (HEOOXOIMMO B TIapaMeTpe
F0-24 BbiOpaTh 3Hauenue 1). Eciu BB HE MOXKETe YCTpaHUTh HETONA KU, OOPaTUTECh K TOCTABIIUKY
3a TEXHUYECKOM MOIJIEPHKKOM.



Ha3zBanue Omudka Bo3moxHbIEe IPUYHHBI Pemenust
1. BbIXOIHBIE KIIEMMBI 1. YcrpanuTh BHEIIHUE
3a3eMJIEHBI MJIU 3aKOPOYEHbI HEHCIIPaBHOCTH
2. CoenuHUTENLHBIA KaOEIh 2. YcTaHOBUTE IpOCCEIb WIH
JIBUTATEIS CITUIITKOM BBIXOJTHOM (PHIIBTP
JUIMHHBII 3. IlpoBepbTe BO3IyIIHBIN
ammira 3. Moaynb neperpeBaeTcs GHUITBTP U BEHTUIISITOP
4. BHyTpeHHHE COECUHEHUS OXJIQXKICH s
MHBEPTOPHOIO Err01
6110Ka ocabmu 4. TIpaBUIBHO TIOAKIIOYUTE
BCce Kabemu
5. HewcnpaBha rinaBHas muiara 5. Oo6paruTech 3a
YHpaBJICHUA TEXHAYECKOU MOJIEPIKKOMN
6. HeucmnpaBna miaTta npuBoaa
7. HeuncrnpaBeH MHBEPTOPHBIN
MOJYJIb
1. BbIxoaHBIE KIIEMMBI 1. VYcrpanuTs BHElIHKE
3a3eMJICHBI MJIU 3aKOPOYECHBI HEHCIIPaBHOCTH
2. He 3aganbl mapameTpsl 2. BslIonHNTE aBTOHACTPOUKY
BEKTOPHOI'O yIPABICHUS JIBUTATEIIS
(Ipu BBIOpaHHOM BEKTOPHOM | 3. VBenuubTe BpeMsl PasroHa
pexume) 4. U3meHuTe 3HaUYCHUE
3. Bpems pa3roHa CIuIKoM MOBBIIICHHSI KPYTSILIETO
KOPOTKOE MOMEeHTa Wi Touku V/F
4. TloBbIlIEHKE KPYTAILETO KpUBOH
[leperpyska no MoMeHTa WK kpusast V/F 5. Orperynupyiite
TOKY BO BpeMs Err02 3aJlaHbl HEKOPPEKTHO. HaTpsOKCHNUE 10
YCKOPEHUSI 5. HampspkeHue cammkom HOpPMaJIbHOTO JUarna3oHa.
HU3KOE 6. Hactpoiite oTcnexuBaHue
6. BrmonHsercs myck Ha CKOPOCTH BpAaILEHUS
BpAIAIOIEMCsl BUTATENE. 7. CHumUTE
7. Ilpu pasrone nosBigeTCs JIOIIOJIHUTEIBHYO
HenpeyCMOTpEeHHAs HarpysKy
Harpyska 8. KoppekTHO HacTpoiite
ITY BrIOpaH WM HACTPOCH BBIXOJHYI0 MOoIIHOCTh [TH
Ha CJIMILKOM HM3KYIO unu Bbioepute [1Y ¢ Oosnplieit
MOIIIHOCTb MOIITHOCTBIO
1. BBIXOAHBIE KJIEMMBI 1. YcrpaHuTh BHEIIHUE
3a3eMJICHbI MJIM 3aKOPOYECHBI HEHCIIPaBHOCTH
2. He 3aynansl napameTpsl 2. BbINOMHUTE aBTOHACTPONKY
BEKTOPHOI'O yIPaBICHUS JIBUTATEIS.
(pu BEIOpaHHOM 3. VYBenuubTe BpeMsl
BEKTOPHOM PEKUME) 3aMeJIeHUs
3. Bpewms 3amennenus 4. Ortperynupyiite
TeperpysKa 1o CJIMILIKOM KOPOTKOE HanpsHKEHUE J10
TOKY BO BpeMg 4. HanpsokeHue cauiKkom HOPMAJIBHOTO JHAara3oHa.
- Err03 HU3KOE 5. CHuUMHTE JOTOTHUTEIHHYIO
5. llpm 3amennenun HarpysKy
MOSBIIAETCS 6. YcTaHoBUTE TOPMO3HOM
HENPEeNyCMOTPEHHAs 7. MOIyJIb U TOPMO3HOU
Harpyska pe3ucTop
6. He ucnons3yrores

TOPMO3HOH MOJTYJIb C
TOPMO3HBIM PE3UCTOPOM IIPU
BBICOKOMHEPLIMOHHON
Harpyske.




. BI)IXO)IHBIC KJIIEMMBbI

3a3CMJICHBI UJIN

YcrpaHuTh BHELIHUE
HEHCIIPaBHOCTH

3aKOPOYEHBI 2. DBpInonHuTE aBTOHACTPOUKY
. He 3aanbl mapameTpsl JIBUTATESI.
BEKTOPHOTI'O YIIPABICHUS 3. Orperynupyiite HanpsHKeHUE
(pu BEIOpaHHOM J10 HOPMaJIBHOTO JINANa30Ha.
[Teperpy3ka no BEKTOPHOM PEKUME) 4. CHuMHTE JONOJTHUTEIBHYIO
TOKY P _ Err04 . Hanpsoxenue cnumkom Harpysky
IIOCTOSIHHOM HU3KOE 5. KoppekTHo HacTpoiiTe
CKOPOCTH . Ilpu 3amennennn BBIXOJHY0 MOITHOCTH [IY min
HOSABIIAETCS BeiOepute 14 ¢ Gonbmeit
HEIpeyCMOTPEHHAS MOIIIHOCTBIO
Harpyska
. ITY BbIOpaH uiu HACTPOEH
HAa CJIMLIKOM HU3KYIO
MOILHOCTb
. Bxonnoe Hamnpsixenme 1. Ortperynupyiite HanpsHKEHUE
CJIMIIKOM BBICOKOE J10 HOpMaJIbHOI'O JUarna3oHa
. BHemmsss cuia npuBogutT B | 2. YCTpaHWTE BHELTHEE
TMepenanpsierue JBHKCHHUC IBUIATCIIb IIPH BO3/ICHICTBHC HJIN p
YCKOPEHHUHU YCTAaHOBUTE TOPMO3HOM
BO BpeMsi Err05
yYCKOPEHHS . Bpewms pa3zrona ciuikom PE3UCTODP.
KOPOTKOE 3. VYBenuubTe BpEMS pa3roHa
. He ucnome3yrotcst 4. YcraHOBUTE TOPMO3HOI
TOPMO3HOM MOJLYJIb C MOJLyJIb M TOPMO3HOM
TOPMO3HBIM PE3UCTOPOM pe3ucTOop
. BxonHoe HampsikeHue 1. Orperynupyiite Hanps>KEHUE
CJIMIIKOM BBICOKOE JI0 HOPMAJIBHOTO AMara3oHa
. BuemHsist cuna npuBoauT B | 2. YCTpaHUTE BHEIIIHEE
Tlepenanpsikere JBVOKCHME JIBUTATEIIb IIPHA BO3JCICTBUE UK 5
BO BpEMs Err06 3aMeJIEHUH YCTaHOBUTE TOPMO3HOMN
3aMeUTCHIS 3 BpeM}I 3aMEJIJICHUS pE3UCTOP
CIIMIIIKOM KOPOTKOE 3. VYBenuubTe BpeMs 3aMEJICHUS
. He ucnons3yrorcs 4. YcraHoBUTE TOPMO3HOU
TOpMO3HOﬁ MOJTYJIb C MOOYJIb U TOPMO3HOH PE3UCTOP
TOPMO3HBIM PE3UCTOPOM
. Bxognoe HanpskeHue 1. Ortperymupyiite HanpsHKEHUE
CJIMILKOM BBICOKOE J10 HOPMAJILHOTO AMara3oHa
HepeHaHmeeHHf Err07 . Buemssist cuna npuBoauT B | 2. YCTpaHUTE BHEIIHEE
1R O /| JIBUYKCHHE JIBUTATEIb BO BO3/ICHCTBUE M
CKOpOCTH BpeMs pabOThI YCTaHOBUTE TOPMO3HOM
pe3ucTop
Hewncrmpasrocts B .
TALS CXeM Brr08 . BxonHoe HanpsikeHue BHE 1. Ortperymupyiite HanpsHKEHUE

YIPABJICHUS

AOITYCTUMOI'O Jralia3oHa

A0 HOpMAJIbHOI'O JualiasoHa




1. MruoBennsIii cOoii mutanust | 1. COpocbTe OmMOKY
2. Bxomnoe Hanpsoxenue [TH 2. OtperynupyiiTe HalpsbKEHUE
HE HaXOJAUTCA B 710 HOPMaJILHOT'O IMana3oHa
JIOITYCTUMOM JTHaIla30HE 2. 3-6. O6parurech 3a
3. HanpsbkeHue Ha mIiHe TEXHUYECKOH ITOANEPKKOU
[Tonmxennoe MTOCTOSIHHOTO TOKa He
HANPSHKEHHE Err09 COOTBETCTBYET HOpPME.
4. HeucnpaBHsl
BBINIPSMUTEIBHBIA MOCT U
OyhepHbIii pe3ucTop
5. Hewucnpasna miara npusoaa
6. HewucnpaBHa riaBHast
IiaTa ynpaBJICHUs
1. Harpy3ka ciaumkoM Benuka | . YMeHbIIATe HATPY3Ky U
WM IPOUCXOJIUT MPOBEPHTE MEXAHUUECKOE
OJIOKHPOBKA poTOpa COCTOSIHME JIBUTATEIs
[Meperpyska IT4 Err10 JBATATES 2. KoppektHo HacTpoiite
2. 1Y BeIOpaH WK HACTPOEH BBIXO/IHYIO MOIIHOCTH [1Y nitm
Ha CJIUIIKOM HHU3KYIO BbiOepute [1Y ¢ Gonbuiein
MOIIHOCTb MOIIHOCTBIO
1. Harpy3ka ciaumkoM Beiauka | 1. YMeHbIIMTe HAarpy3Ky U
WM IPOUCXOJUT IpOBEPbTE MEXaHUUECKOE
Meperpyska OJIOKUPOBKA poTOpa COCTOSIHHE JIBUIATCLsI
Errll JBUTATEIS 2. KoppekTHo HacTpoiite
ABUTATCIA 2. T4 BbIOpan MM HACTPOEH BBIXOJIHYIO MOIHOCTH 1Y mim
Ha CIIMIIKOM HU3KYIO BbiOepute [T ¢ Gonbuien
MOIIIHOCTb MOIITHOCTBIO
1. Tpexda3ublii BBOA
IUTaHUsl HEUCIIPABEH 1. Yerpanuth BHEIIHUE
OO0psIB (hazbl Errl2 2. HeucnpapHa miata HEHCTIPABHOCTH
MUTAHUSA MpUBOJIA 2-3. O6patuTtech 3a
3. HeucnpagHa riaBHas TEXHUYIECKOHN MOIICPKKON
I1aTa yrpaBJICHUs
1. Ka6enn, coequnsromuii [IY | 1. YcTpaHuTs BHENIHME
U JIBUTaTeNb, HEMCIIPABEH HEHUCTIPaBHOCTH
OG6pbIB (asbl 2. Ilepekoc ¢a3 B 2. IlpoBepbTe, B HOPAIKE I
JBHTATEIS Errl3 paboTaroEeM ABUTATEIIC TpexdazHas 0OMOTKa
3. HeucnpaBna 1iata JABUTaTeIIs
HpUBOJA 3. OOpaturech 3a TEXHUYECKOIN
MOJITEPAKKOMN
1. Cnuiikom BbICOKast 1. Tlonu3pre TEMIEpPATYpy
TeMIIepaTypa OKpYKarolen OKPY2KAIOLIECH CpelIbl
cpeabl 2. OuuctuTe BO3MYIIHBIN QUIBTP
ITeperpes 11U 2. Bosmymnblii GpuiisTp 320Ut | 3. 3aMEHHUTE NOBPEKICHHbIH
Errl4 3. BeHTUnsATOp NMOBpEXKIACH BEHTWIATOP
4. TloBpesxaen Tepmuctop 11U 4. 3aMeHUTE MOBPEXICHHBIN
5. IIY HeucnpaBeH TCPMOPE3UCTOP

5. 3amenwnte ITY.




. BHemHuii curan

HEUCIIPABHOCTH MOJAaH Ha
DI

1-2. CHATb BXOIHOI CUTHAI

Buemnuii cura Errl5 .
c cHrHan 2. BHemnwmii curnan
HEHCTIpaBHOCTH HEHUCTIPaBHOCTH MOJIaH
yepe3 BUpTyanbHbIi DI
1. KonTposiep HaxouTcs B . IIpoBepbTe noAKIIOUEHNE K
HEHOPMAJIbHOM COCTOSIHUM XOCT-KOMIIBIOTEPY
2. Kabeib cBsI3U HEHCIIPaBeH . IIposeprTe Kabemu CBA3M.
Ommbxa cBsizu Errl6 p POBEp
3. HenpaBuibHO . IIpaBuiabHO yCcTaHOBUTE
YCTaHOBJIEHBI [TAPAMETPHI napaMeTphl CBS3H
CBSI3U
1. IInara mpuBoaa u 610K . 3aMEHUTE HEUCIIPaBHYIO
Ommbka Errl7 MATAHUST HEUCTIPABHBI iary
KOHTaKTOpa 2. HewcnpaBHBI KOHTAKTOPbI . 3aMEHHUTE HENCIPABHBIN
KOHTAKTOD
Omm6ia 1. Heucnpasen natumnk XoJiuia . 3aMEHUTE HENCIIPABHBIN
2. Heucnpasha riara rnpuBozia JaTIHAK
OOHapyKeHUs Errl8
.- 3aMEHHTE HENCIIPABHYIO
TOKa
IUIaTy IPUBOAA
1. TTapameTpsbl ABUraTENs HE . TIpaBunbHO yCTaHOBUTE
COOTBETCTBYIOT IIMJIbAUKY napaMeTpbl JBUTaTeNs B
Oumbka 2. Bpemst aBTOHACTpOIKH COOTBETCTBUU C IIWJILIOM
. Errl9 JIBUTaTeNsl HCTEKIIO . IIpoBeppTe Kabenb,
ABTOHACTPOUKH .
coemuustommii [ 1Y n
JBUTATENs
JBUTATEIb
Omnbxka Fr21 1. Yun EEPROM nospexnex . 3aMEHUTE IIaBHYIO I1aTy
EEPROM YIIPABJICHUS
. Cwm. pewuenue st
1. IlepenanpsixeHue MEpEHANPSKEHUS
Armapathas - P Heper fxa 10 TOK CMp peIJ_IEHI/I}I JUIA TIEPETPY3KU
ormmbka IT4 - Leperpy Y o
10 TOKY
Kopotkoe . 3ameHuTe Kabelb UIn
3. JIBurarenb 3aKOpOYEH Ha
3aMBbIKaHHEC Ha Err23 JBUTATECIIb
3EMITIO
3EMJIIO
JlocTurayro 4. CymmapHoe Bpems paboThl . OumucTUTh 3anuch yepes
COBOKYIHOE BpeMms Err26 JAOCTUTAET 33JaHHOTO GYHKITUIO UHUITATU3AAN
paboTHI 3HAYCHUS apaMeTpoB
HocTturnyro 5. CymmapHoe BpeMs paboTbl . OuncTUTh 3anuch yepes
COBOKYITHOE BpEMsI Err29 JOCTUTaeT 3aJaHHOTO (YHKIMIO MHUITHATU3AIAH
BKJIIOUEHUSI 3HAYEHUS [1apaMeTpoB
1. Harpy3ka cauikoM Beauka . YMEHbIINTE HATPYy3Ky U
WA IPOUCXOIUT IIPOBEPHTE MEXAHUUECKOE
Ommbka Errd0 OJIOKMPOBKa pOTOpa COCTOSIHME JIBUTATEIsS
OTpaHUYEHUS JBUTaTeNs . KoppekTtHo HacTpoliTe
UMITYJIbCHOT'O TOKa 6. T4 BbIOpaH UM HACTPOEH BBIXOZHYIO MOIIHOCTB [TH

Ha CJIMIIKOM HU3KYIO
MOIIHOCTH

nnu BeiOepute 1Y ¢ Gonbrieit

MOIIIHOCTBIO




Ommbka .
2. W3menéH BeIOOp nBuratens | 2. BreImonHMTE mepexioueHne
TICPCKIIIOUCHU A Errd1
IT: yepe3 KJIEeMMY BO BpeMs JIBUraTels IOCJIe OCTAHOBKH
JBUTaTeIs BO
paboThI IpeoOpazoBarens npeoOpaszoBaress
BpeMst paboThI
. Upe3MepHoe OTKIOHEHHUE .
Ommbka P P 1. Hacrtpoitte napametpsr F6-10,
CKOpOCTH (IIpOBEPHTE
Ype3MEpHOTO Errd?2 F6-11 xoppexTHO
napameTpsl F6-10, F6-11)
OTKJIOHEHUS 3. BrimonaHUTE MACHTH(PUKAIIHIO
3. He BbinonHeHa
CKOpOCTHU HCIIOJIHUTENILHBIX [TapaMeTPOB
ueHTU(UKAIMS TapamMeTpa
1. ITpoBepbTe JATUUK IABJIECHUSA.
. JlaTuuk naByieHus ¥
2. IlpoBeppTe HACTPOUKY
HEHCIPaBEeH
napamerpos 14
Ommnbka Err52 2. HeBepHO HAaCTPOEHBI
2. IlpoBeppTe nBUraTens u
HEXBATKU BOJbI napametpsl [14 5
) Tpyoy
. HeucnipaBHOCTS B
TpyOOmpoBOIE
Omm6ia . JlaT4uk faBieHust 1. ITpoBeppTe NaTYMK aBICHUS.
5 Errs3 HEUCIIPaBEH 2. [IpoBeprTe HACTPOUKY
1T
H3OBITOTHOTO 3. HeBepHO HacTPOEHEI napamerpos T4
JlABIICHHT napametpsl [TH

5.3 PacnpocTpaHeHHbIE OIIMOKY U PEIIEHMsI
Bo Bpems ucnonb3oBanus 14 MOryT BO3HUKHYTH CIIEAYIOLIME HEUCITPABHOCTH:

Ne Ommnodxka Bo3MoxHbIe IPUUHMHBI Pemenus
1. Ha ITY ve nopgaercs wim
oIaéTcst HEMOCTATOUHOE
MUTaHWE
2. HencmnpaBeH ncTouyHuK 1. T[pOBEPhTE HCTOUHIK
MUTaHUS TIePEKITI0oYaTeNs Ha B —
riare npusona 114 I
- P rien 2. [IpoBepbTe HANpsKEHUE Ha
. Her uzo6paxkenus npu BEITIPAMUTETHHBIH MOCT IHEHC MOCTOSTHHOI'O TOKA. 0
BKJIFOUEHUU 4 By (1) e pHBII>'I PE3UCTOP 3. 110BTOPHO NOAKIIKOYUTC -
HemcnpaseH KHUIIbHbIE KaOemH.
s. HencripaBHa mtara 4~6. O6p aThTeCh 34 .
yIIpABACHHS MM TaHENb TEXHUYECKOHN TOJIEPIKKON
yIpaBIeHUsS
6. OOpHBIB Kabes,
COE/TMHSIOIIETO TIaTy
yTpaBleHus, ATy MPUBOJIA
Y TIAHEJTb YIIPABJICHHUS
1. [IBuraTenp uian BBIXOJIHOM 1. VI3MepbTe H30I1ALHI0
«Err23» xaGellb ABHraTeNns JIBUTaTENs U BBIXOJITHOTO
2 | oTobpakaetes mpu 3aKOPOYEHBI Ha 3EMITIO. Kalesst MEroMMeTpoM
BKIIOYCHHH INTAHUA | 5 [TY noBpexieH 2. O6paT1/1Tecvb 3a )
TEXHUYECKON TOJICPIKKOMN
1. YCTaHOBJIEHA CIUIIKOM | VMCHBLLITE Hec
BBICOKAsl HECYIIasi 4acToTa ‘ YHIYIO
2. [ToBpexIeH OXJTaXK At yacroty (FO0-13)
«Errl4» BEHTUWJISITOP WJIH 3a0UT 2. 3aMEHUTE BEHTHIIATOP U
3 oToOpaxkaercs BO3YIIHBIA (UIBTP OYHMCTHUTE BO3YIIHBIA (QUIBTP
CJIMIIKOM 9acTo 3. Komnonentsr By Tpu T4 3.O6paTHTeCh 32 TEXHUUECKOI
MOBPEXKICHBI (TepMomapa MOIEPKKOi
W IPYyToe)




JBurarens He
BpalllaeTcs mnocie
3arycka paboThl
g

1. [IpoBepbTe NBUTATEND U
Ka0enu IBUrareis

2. [lapameTpsl
npeoOpaszoBarTes
YCTaHOBJICHbI HEMPABUIHHO
(mapameTpbl ABUTATEIIN)

3. [Imoxoit KOHTaKT Kabens
MEX/y IUIATOW MPUBOAA U
IJIaTOM yIpPaBJICHUS

4. HencnipaBHa 1miaTa npuBoaa

1. YoenuTtech, uTo Kadelb
Mexay [14 u neurarenem
HCIIPaBEH

2.3aMeHUTEe IBUTaTEIb WIH
YCTpPaHUTE MEXaHUUYECKHE
HEUCTIPABHOCTH

3. IIpoBepbTe 3aHOBO
YCTaHOBJICHHBIC TTaPaMETPhI
JIBUTATEIS

4. O0paruTech 3a
TEXHUYECKOU MOICPKKOM

Knemmei DI ne
BBITOJIHSOT
3aJJaHHbBIE
byHKITUH

1. HempaBuiibHO 3a/1aHbI

napaMmeTpsl

2. BHemHui curnan
HETPaBUJIbHBIN

3. HeucnipaBHa muiara
YIpaBJIECHUS

1. ITpoBepbTe 1 cOpochTE
napameTpsl B rpymnmne F4

2. [IoBTOpHO NMOJKITIOUNTE
BHEIITHHE CUTHAJIbHBIC Kabenn
3. Obpaturecs 3a
TEXHUYECKOH TOJICPKKOM

[leperpy3ku 1no Toky u
NepEeHATPSKEHUS
BO3HHUKAIOT CJIUILKOM
4acTo

1. ITapameTpsl nBuraresns

YCTaHOBJICHBI

HENPABUILHO

2. HekoppekTHOoE Bpems

pasroHa/zame yIeHHs

3. KoneGanust Harpy3ku
JIBUTaTeIs

1. 3aHOBO 3a/1aliTe MapaMeTpsl
JBUTATEIIS] U TIOBTOPUTE
aBTOHACTPOWKY JBUTATEIIS

2. YCTaHOBUTE KOPPEKTHOE
BpEMSI pa3roHa/3ameIJIeHus

3. ObpaTuTech 3a
TEXHUYECKOW MOIJIEPKKOM

« Err17» orobpaxaercs
TIPY BKJIFOUCHHM WITA
mycKe

KoHnTakTop niaBHOro mycka
HE MOJXBAThIBACTCS

1. IIpoBepbTe, HE OcnabneH au
Ka0elb KOHTAaKTOpa

2. IIpoBepbTe, HEUCIIPAaBEH U
KOHTaKTOp

3. IIpoBeppTe, HE HEMCHPABHO JIA
nutanue 24 B koHTakTOpa

4. ObpatuTech 3a

TEXHUYECKOU MOAICPKKOU




