7 PerynupoBaHue

71 O630p

711 KoHuenuua BCTPOEHHOro perynmpoBaHus

Cnepyowme dyHKUNOHaNbHbIe BNOKN NMeloTCs B BalleM pacnopsikeHun y CPU
313C, CPU 313C-2 DP/PtP n CPU 314C-2 DP/PTP ans perynupoBaHus:

* SFB 41 gns HenpepbiBHoro perynuposaHua (CONT_C)
* SFB 42 gnsa ctynendartoro perynupoBaHms (CONT_S)
*  SFB 43 gns wunpoTHo-mMmnynbcHon mogynsumm (PULSEGEN).

O1n SFB coBmecTumbl ¢ FB 41 — 43. Y 6roKoB perynmpoBaHus peyvb naeT 0 YUCTO
NporpamMmmMHOM perynMpoBaHun, Npyu KOTOPOM GOk COaepXUT Bce
YHKLMOHaNbHbIE BO3MOXHOCTW perynatopa. [laHHble, Heobxoanmble ansi
LUMKITMYECKOTO pacyeTa, XpaHSATCs B COOTBETCTBYOLMNX Bnokax gaHHbIX
(3k3emnnsapHbix DB). Bnarogapsi aToMy Bbl MOXeTe Bbi3blBaTh 3TM SFB
mMHorokpaTtHo. SFB PULSEGEN npumeHsieTca coBmectHo ¢ SFB CONT_C, utob6bl
NONyYnTb PErYNATOP C MMMNYNbCHBIM BbIXOAOM NS NPONOPLMOHAIbHbIX
NCMONHUTENbHbBIX OPraHoB (Hanp., Ans HarpeBa 1 OXnaxaeHus).

OcHoBHbIe (pyHKLMK

Perynstop, obpasyemblin ¢ nomoLlbto SFB, cocTonT n3 psiga YacTHbIX PYyHKUNIA,
KOTOpblE Bbl MOXETE NapaMeTpmpoBaTb. B ononHeHne k COGCTBEHHO perynsitopy
¢ ero PID-anropMTtMoM BCTPOEHbI Takke YHKUUN 4Ns hOpMUPOBaHUSA 3aatoLLero
N haKTMYECKOro 3HaAYEHUS, a TaKke ANl nocrneayoLlen o6paboTkn paccUNTaHHOro
YNpaBnsoLLEro BO30ENCTBIS.

Bo3MOXHOCTU MCNONb30BaHUA

Cucrtema perynmpoBaHusi, U3rotoBreHHasa u3 obomx 61oKoB perynmpoBaHus, B
nNpuHUMNE HenTpanbHa OTHOCUTENbHO obnacTen ncnonb3oBaHMs. MoLWHOCTb,
pacxogyemasi Ha perynMpoBaHue, 1, TeM camblM, CKOPOCTb 06paboTkM 3aBUCUT
UCKIHUUTENBHO OT MOLLHOCTK ncnonbs3yemoro CPU. Y aanHoro CPU gomxeH
ObITb HaM4EH KOMNPOMUCC MEXOY KONMMYECTBOM PEryNATOPOB M YacTOTOW, C
KOTOpPOW JormkHbl 06pabaTbiBaTbCA OTAENMbHbIE perynartopbl. Yem ObicTpee
MOAKIOYEHHBIE KOHTYPbI PETYNIMPOBAHMS, T.€. YEM Yallle JOIMKHbI paccyMTbiBaTbCA
ynpaensoLimMe BO3AENCTBUS B €OUHMLY BPEMEHWN, TEM MEHbLLE YUCIO
PerynsTopoB, KOTOPbIE MOXHO YCTAHOBUTb. OrpaHUYeHNIA Ha BUL, PErYNMpYEMbIX
NpoLLeCCoB HET. YNpaBnsATb MOXHO Kak MeaieHHbIMM 0O bekTaMm
(TemnepaTtypamu, ypoBHAMMW HaMOMHEHNS U T.4.), Tak U O4€Hb BbICTPbIMMK
obbekTamm (NOTOKaMm, CKOPOCTSIMW BpaLLEHNst U T.4.).
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AHanus3 oobekTa

Cratnyeckas xapaktepuctuka (yCuneHue) n guHaMmmyeckmne cBoMcTBa
(3anasablBaHWe, TpaHCMOPTHOE 3anasgbiBaHue, NOCTOSHHAA BPEMEHU U T.4.)
obbekTa perynMpoBaHusi okasblBaloT peLlaroLlee BNMsiHWE Ha pacyeT u
NPOEKTUPOBaHMWE PerynsaTopa u onpeaeneHne ero CTaTnyecknx
(nponopuunoHanbHoe BO3AENCTBME) N ANHAMUYECKUX NapamMeTpoB
(nHTErpanbHoe BosaencTene n anddepeHumnanbHoe Bo3gencTame).

MoaTomy 06s13aTENBHO TOYHOE 3HAHWE TUMa U NapameTpoB OOBbEKTA.

Mpu onTMMM3auuK perynaTopa Bbl NOMy4YnTe NOAAEPXKKY Y MMEIOLLLErocs
OONONHUTENBHO B Npoaaxe nporpammHoro naketa "PID Self Tuner [YcTponcTtso
ans camoHacTtpoukm PID]".

Bbi6op perynsaTopa

CeolicTBa OOBHEKTOB perynmpoBaHus onpeaensatoTca TEXHONOrMYECKUMUN U
MeXaHW4YEeCKMMM AaHHbIMU U NIIOX0 NOALATCHA BHELHUM BO3aencTBuaM. MNMoatomy
XOpOLUUIA pe3ynbTaT perynmpoBaHnsa MOXeT ObiTb JOCTUMHYT TONbKO BbIOOPOM
TUnNa perynatopa, Hambornee NPUrogHOro Ans AaHHOro Tuna obbekTa, a Takke ero
COrnacoBaHNeM C BPEMEHHbIMU XapaKTepUcTUkaMm obbekTa.

CospaHue

Co3sgaHue cucTeMbl PerynmpoBaHns OT ONpeaeneHns CTPYKTypbl 40
napameTpu13aLmn 1 NocrneayoLLero Bbl3oBa Yepes CUCTEMHYHO MPOrpaMmmy MOXKHO
BbINOSTHUTb B OCHOBHOM 6€3 nporpammupoBaHusi. OgHako 3HaHne STEP 7
Heobxoaumo.

OHepaTMBHaﬂ cnpaBkKa

B onepatueHon cnpaeke B STEP 7 Bbl HangeTe Takke AaHHbIE O
cooTtBeTcTBYOLWNX SFB.

DanbHenwasn nHgpopmaums

BcTpoeHHasn cuctema perynupoBaHus SIBNSIETCS MOOMHOXECTBOM CTaHAapTHOWM
CUCTEMBI perynupoBaHus. [anbHenwyo nHpopmauuto no teme "CtaHgaptHas
cucTema perynmposaHmsa” Bbl HANQETE B:

» "Standard PID Control [CTtangapTHbin PID-perynsaTtop]”. PykoBO4CTBO M NakeT
ansa npoektnpoBanuna B SIMATIC S7 ¢ roToBbIMM CTPYKTYpaMu perynsiTopos u
yAOOHBIMM 3KpaHHBbIMK hbopMamMm Ans napameTpusaumu.

*  "Modular PID Control [MoaynbHbin PID-perynsitop]. PykoBogcTBO 1 nakeT ons
npoektupoBaHusa B SIMATIC S7 ¢ rubkmmn 6nokamm perynatopa, KOTophbin
NPUroAeH Takke ANsi PELUEHNS CINOXHbIX 3a4au.

* "Regeln mit Simatic [PerynupoBaHune ¢ nomouybto Simatic]" FOpreHa Mionnepa.
MpakTnyeckoe pykoBOACTBO NO perynsitopam ¢ ucnonb3osaHmem SIMATIC S7
n SIMATIC PCS7

* "PID Self Tuner [YcTponcTteo ana camoHacTpouiku PID]". PykoBogcTBO 1 nakeT
nporpaMmmHoro obecneyenunsa ansa SIMATIC S7 gna camoontummsauun PID-
perynatopos B pexume online

*  FM 355/FM 455 kak aBTOHOMHbIN pe3epBHbIA MOAYIb PErYNIMPOBaHUS, He
Harpyxatowmnin CPU.
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7.1.2 OCHOBbI

HenpepbiBHbIe 1 penelHble perynsatopbl

Y HenpepbIBHOTO perynsatopa BbiXogHas BENWYMHA BbIBOAMTCS Kak NMUHENHOe
(aHanoroBoe) 3HayeHue.

Y penenHoro perynsatopa Bbixo4Has BEMNMYMHA BbIBOAUTCS Kak ABOUYHOE
(undbpoBoe) 3HaveHue.

ABTOMaTM4ecKkasa ctabmnusauus

Mo aBTOMaTMYecKon cTabunusaumen NOHUMaKT perynmpoBaHmne ¢
(PUKCMPOBAHHLIM, MWL BPEMS OT BPEMEHU U3MEHSIEMbIM 3aatoLnM
Bo3gencTemeM. KomneHcupyeT BO3HUKAOLLME B MPOLIECCE MOMEXM.

KackagHoe perynupoBaHue

KackagHoe perynupoBaHue — 3To nocrnenoBaTtenibHoe BKIOYEHNE PErynsaTopoB,
npuyemM nepsbl (MMaBHbIN) pPerynsaTop nepegaeT 3afatolee BO34eNCTBME
BKMIOYEHHbIM 3a HAM (CedsaLwmm) perynsatopam unm Bo3g4encTBYeT Ha UX
3ajalLLme 3Ha4YeHnsl B COOTBETCTBUM C TEKYLLIMM OTKITOHEHWEM MaBHOM
perynmpyemMon BenuyuHbl.

MyTem BOBReYEHMS AOMNOMHUTENBHbBIX NEPEMEHHBIX MPOLLECCa MOXHO C MOMOLLbHO
KackaZHOro perynupoBaHus yny4yllnTb pesynbTaTbl perynnpoBaHms. [ns aToro Ha
noaxoasiem Mecte perMcTpmMpyeTcs BCnomoratenbHas perynmpyemas BenmimHa
PV2, koTopas ynpaBnsetcsi B COOTBETCTBMU C 3afal0LMM BO3OENCTBUEM
(BbIXOQOM rnaBHoro perynatopa) SP2. maeHbIN perynaTop ynpaensieT
dakTnyecknm 3HavyeHnem PV1 B COOTBETCTBUMN C PMKCUPOBAHHBIM 3aatoLLmm
Bo3gencTtemem SP1, yctaHaBnmBas ans atoro SP2 Tak, 4To 3Ta Lenb AocTuraeTtcs
Mo BO3MOXHOCTM ObICTPO 1 6e3 nepeperynmpoBaHus.

naBHbIi perynsaTop Crensuuumit perynsaTop

SP1
—> SP2

Perynstop 1 LMN PV2
- Perynatop 2————§> O6bekt 2 —»(_)— —» O6bekT 1 [—

BcnomoraTtenbHblv 5(0 HTYP perynimpoBaHusi

I

Momexa

PV1

MaBHbIV KOHTYP pPerynMpoBaHust

I
CucTema perynuposaHus Mpouecc
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PerynMpOBaHMe cocTaBa CMeCcH

Cuctema perynupoBaHusi cocTaBa CMecu — 3TO perynupytowas cTpykTypa, y
KOTOpPOW 3afatoLlee 3Ha4YeHne ang Bcero konmdectsa SP nepecuntbiBaeTca B
NMpoLeHTax B Kenaemble JoMNN OTAENbHbIX PerynnpyemMbix KOMNoHeHToB. Cymma
koadppuumeHToB cmewwmBaHma FAC gomkHa 6biTb paBHa 1.

SP X SP1 LMN1 PV1 _
> | Factt—>(O——>| Perynstop 1 O6bekT 1 >
>
—
SP4 LMN4 PV4
> |FAC4 Perynatop 4 OBexT 4 >

PerynMpOBaHMe COOTHOLUEeHuUA

OQOHOKOHTYpHasa cucTeMa perynmpoBaHnst COOTHoLEHUs (single loop ratio
controller)

OpOHOKOHTYpHasi cucTemMa perynmpoBaHusi COOTHOLLEHUSI UCMOMb3yeTes Toraa,
Korga Ans npouecca (Hanp., CKOPOCTU BpalleHUsl) OTHOLLEHNE ABYX
perynMpyeMblx BENUYNH BaxHee, YeM 1X abCoNoTHbIE 3HAYEHWS.

-C LMN

Perynstop O6bekT

OTHoweHne

\ PV1
PV2

YacTHoe

MHOrokoHTypHasi cuctema perynmposaHus cooTHolleHus (multiple loop ratio
controller)

Y OBYXKOHTYPHOW CUCTEMBI PETrYNMPOBaHNSI COOTHOLLEHUSI NOAAEPKMBaETCS
NOCTOSAHHLIM OTHOLLIEHME ABYX NepeMeHHbIX npouecca PV1 n PV2. [Ina atoro
3ajaloLLee BO3AENCTBUE 2-TO KOHTYPa PEryNMpOBaHnNsi paccunTbiBaeTcs 13
perynmpyemMmon BenuynHbl 1-ro KOHTypa perynupoBanus. Npu guHaMmmyeckom
N3MEeHeHNn nepeMeHHon npouecca x1 Takke rapaHTupyeTcs, 4To byaer
noaaepXmBaTbCs 3a4aHHOE OTHOLLEHME.

®
T
'

LMN1 PVA1

Perynsatop 1 O6bekT 1

Koacbdmume Ht

T

LMN2 PV2

Perynatop 2 O6bekT 2

7-4
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[BYXNO3NLUMNOHHLIN perynaTop

[BYyXNO3MUMOHHBLIM PErYNSTOPOM Ha3bIBaETCsl PErYNATOP, Y KOTOPOro
ynpaensoLiee BO3AENCTBUE MOXET NPUHMMATL TOSNbKO AiBa COCTOSIHMSA (Hanp.,
BKIMIOYEHO - BbIKMOYEHO). TUMMYHOM SIBNSIETCA CMCTEMA PErynmpoBaHuns ¢
LUMPOTHO-MMMYIIbCHON MOZYNSAUMEN NS Harpeea Yyepes penenHbin BbIXod,.

Tpexno3snMuMOoHHbIN perynsaTop

TpPexno3nUMOHHEIM PErynsTOPOM Ha3biBaETCA PErynsitop, y KOTOPOro BbIXOAHbIe
BESINYMHBI MOTYT NMPUHUMAaTL TOMBKO TPU OUCKPETHLIX COCTOSIHUA. 3aeck creayeT
pasnuyaTb LWMPOTHO-UMMYNbCHYIO MOAYNSALMIO, Hanp., ANs HarpeBa 1 oxnaxaeHus
(HarpeB — BbIKMIOYEHO — OXNaXaeHWe) 1 CTyneH4aTble perynsaTopbl co

BCTPOEHHbLIMW UCTMOMHUTENbHLIMW OpraHamu (Hanp., HanpPaBo — COCTOSIHNE MOKOS —
Haneeo).

TexHonoruyeckne gyHkumm CPU 31xC
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7.2 Moaknro4yeHune

[na cuctembl ynpaBneHnsa HET BCTPOEHHOW nepudpepun. [ina BBoaa n BeiBoAa
npumeHaTca cBoboaHble Bxoabl 1 Beixogbl CPU nnn npucoegmMHeHHbIe Moaynum
BBOAa-BbIiBOAA.

7.2.1 [paBuna nogkno4vyeHus

CoeanHnTenbHbIe Kabenu

*  Kabenu onsa undpoBbIX BXOAOB U BbIXOA4OB AOSMKHbI ObITh 9KPAHUPOBAHHLIMMW
npu anuHe kabena ot 100 m.

*  OKpaHbl kKabenewn OomMKHbI BbITh 3a3eMNeHbl C 06eNX CTOPOH.
o 2
* Kabenb rnbkun, nonepevHoe ceyerne ot 0,25 no 1,5 mm

*  HakoHeu4Hukn ona xun He TpebytoTca. OgHako ecnu Bbl UX XernaeTe
NPUMEHUTL, TO Bbl MOXXETE UCMONb30BaTb HAKOHEYHUKM 6E3 N30NUPYOLLETO
ooptuka (DIN 46228, dhopma A, KOPOTKOE UCTMONHEHNE).

OnopHbLIN 3NEeMEHT Ans 3KpaHa

C nomoLLbi0 ONOPHOro 3nemMeHTa A1 9kpaHa MOXHO Yepes3 HenocpeacTBEHHOE
coeanHeHne ¢ NpodUNbHONM LUMHOM COEANHUTL BCE SKPaHMPOBaHHLIE Kabenn ¢
3emnen.

A MpepynpexaeHve

TpaBMUpoBaHMe NepcoHana 1 MMyLLLECTBEHHbIN yLlepb n3-3a He OTKIKYEHHOIo
Hanps>KeHUS:

Ecnu Bbl hpoHTLITEKEP MOAYNS NOAKMOYAETE K NPOBOAAM MO HanpsiKeHWeM, To
Bbl MOXeTe MoSy4nTb TpaBMy M13-3a BO3AENCTBMS aneKkTpuyeckoro Tokal

MogkniovarTe Mogynb K NpoBoAaM TONMbKO B 06€CTOYEHHOM COCTOSHUM!

JanbHenwmne ykasaHus

[anbHenwne ykasaHus Bbl Hangete B pykooacTtee "[daHHble CPU " u B
pyKOBOACTBE Mo MHCTannsumm sawero CPU.

TexHonornyeckne gyHkumm CPU 31xC
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7.3 TlNapameTpusauus

C nomolubio macok napametpusauum "PID Control [PID-perynsTtop]" Bbi
BbINOSTHAETE HACTPOWKY napamMeTpoB (3k3emnnsapHbii DB) ana SFB 41, 42 n 43.

OKpaHHble hopMbl A4Ns napameTpusaumm He TpebyoT 60MnbLUNX NOSCHEHWNA.
OnucaHne napameTpoB Bbl HaaeTe B pasaene 7.5 BO BCTPOEHHOW NOMOLLN K
3KpaHHbIM chopmam Anis napameTpusaunm.

Mpouecc napameTpusauumn

Mpeanocbinka: cHavana B nporpammy S7 6bin BcTaBneH SFB ¢ ak3eMnnapHbIM
DB. SFB HaxogaTtcs B ctaHgapTHom 6ubnuoteke (Standard Library) B pasgene
"System Function Blocks [CucTteMHble dyHKUMOHaNbHbIE 6rokuM]".

1. 3anycTtute akpaHHble opMbl AN napameTpusaumm ¢ nomolusio SIMATIC /
STEP7 | Configure PID Control [[MapameTpusauusn PID-perynstopa]

2. OrtkpouTte nog PID-Controll ¢ nomollbto komaHabl MeHio File > Open [®ann >
OTKpbITBL] CBOI NPOEKT 1 BbibepuTe CBOW ak3eMnnsipHbIn DB.

YcTraHoBUTE CBOM NapameTpbl.

CoxpaHute aTn napameTpbl (HaxoaaTca B ak3emnnspHom DB) u 3arpyaute
nporpammy B ceoin CPU.

BctpoeHHas nomoub

[ns macok napameTpu3aLum MMeeTcsl BCTPOEHHasi MOMOLLLb, KOTOpas okasbiBaeT
BaM Moaaep»kKy nNpu napameTpusauun. Y Bac ecTb criefytolne BO3MOXXHOCTM Ans
Bbl30Ba BCTPOEHHOWN MOMOLLU:

*  yepes komaHay meHio Help > Help Topics... [[TlomMoub > TeMbl nomouwm . ..]
* Haxatuem knaesuwu F1 B cooTBeTCTBYIOLWIMX 06NacTAX

TexHonoruyeckne gyHkumm CPU 31xC
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7.4 Bkno4eHue B nNporpamMmmy nosib3oBartens

B cneaytowen Tabnuue Bbl HangeTe 0630p YHKUNA peErynnupoBaHnsa Mogyna u
cooTBeTcTBYOWME nm SFB:

DyHKUMA SFB

HenpepbiBHOE perynvpoBaHve SFB CONT_C (SFB 41)
LLlaroBoe perynvpoBaHune SFB CONT S (SFB 42)
LLinpoTHO-UMNynbCHas Moaynauns SFB PULSEGEN (SFB 43)

91 SFB HaxoaaTtcs B ctaHgapTHom 6ubnunoteke (Standard Library) B pasgene
"System Function Blocks [CucTteMHble dyHKUMOHaNbHbIE 6r0okuM]".

Cnepytolwme pasgenbl 4aloT BaM BO3MOXHOCTb paspabatbiBaTb Nporpammy
nonb3oBaTensi B COOTBETCTBUW C BalLUM NPUIIOKEHNEM.

BuizoB SFB
SFB BbI3biBaeTCS C COOTBETCTBYHOLLMM 3K3eMnnisipHbiv DB.
Mpumep: CALL SFB 41, DB 30

Ak3emnnsapHbIn DB

B aksemnnapHom DB xpaHatca napameTtpbl SFB. 3T napameTpbl onncaHbl B
pasgene 7.5.

Bbl MOXeTE NONy4YnTh AOCTYMN K 3TUM NapamMeTpam 4epes:

* Homep DB u cmelyeHne

* Homep DB 1 cnmBonunyeckun agpec B 6noke gaHHbIX
CTpyKTypa nporpamMmmsbl

SFB pgomxHbl Bbi3biBaTbcA B OB HoBOro nycka n B OB npepbiBaHUin No BpeMeHMU.

Cxema:
« 0B100 BbizoB SFB 41, 42, 43
« O0OB35 BbisoB FB 41, 42, 43

TexHonornyeckne gyHkumm CPU 31xC
7-8 A5E00105483-01



PeeynuposaHue

7.5 OnucaHne hyHKUUN

7.5.1 HenpepbiBHOe perynupoBaHue ¢ nomoubio SFB 41 "CONT_C"

BBeneHune

SFB "CONT_C" (continuous controller [Herpepbi8HbIl pe2ynsimop]) cnyxuT ans
yrnpaBneHns TEXHUYECKUMU npoLieccammn ¢ HenpepbIBHbIMU BXOOHBIMU U
BbIXOAHbIMW BENMYNHaMK B cuctemax astomaTtusaumm SIMATIC S7. NMytem
napameTpu3saLmmn Bbl MOXeETE BKNKOYaTh U BbikNoYaTb noadyHkumm PID-
perynaTtopa, agantupysi Ux, Takum obpasom, K 06bekTy ynpaBneHus. 970 Bbl
MO>XeTe BbINOMHUTL MPOCTO C MOMOLLIbIO MHCTPYMEHTanbHOro cpeacTaa Ans
napameTpusaumu (Boisos: Start > Simatic > STEP 7 > Assign PID Control
parameters [[Myck > Simatic > STEP 7 > NapameTtpusauusa PID-perynaTopal).
OneKTpoHHOE PYKOBOACTBO HA aHIIMNCKOM A3blke Bbl HANAeTe Nog

Start > Simatic > S7 Manuals > PID Control English [[yck > Simatic >
PykoBoactBa no S7 > PID-perynaTop Ha aHIMUMMACKOM s3bIKe].

MpumeHeHune

OTOT perynarop MOXHO MCMNOMb30BaTb OTAENBHO kak cTabunusmpytowmii PID-
PEerynsaTop UM B MHOrOKOHTYPHbIX CUCTEMAX YNpaBeHns B Ka4eCTBe KackagHoro
perynatopa, 4N perynMpoBaHusi coctaBa CMeCcH U cooTHoweHUs. MpuHLmn
OencTBnst OCHoBaH Ha anroputme PID-perynupoBaHus QUCKPETHOro perynatopa ¢
aHarnoroBbIM BbIXOAHbLIM CUrHaNoOM, LOMOMTHEHHOIO B Criy4ae HeobxogumocTu
dhopmupoBaTenemMm MMnynbCoOB Anst GoOpMUPOBAHMS LUIMPOTHO-UMMYMbCHBIX
BbIXOAHbIX CUrHaNoB AN ABYX- U TPEXMO3NLNOHHBIX CUCTEM PETYNTMPOBaHNSA C
NPONOPLMOHANbHBLIMW UCMONTHUTENBHBIMU YCTPONCTBaMM.

OnucaHue

Hapsay ¢ dyHKunamu B BeTBAX 3agaroLero  oakTnyeckoro aHadeHunn atot SFB
peanuayeT rotoBbi PID-perynatop ¢ HenpepbiBHbIM BbIBOLOM YMNPaBAsItOLLErO
BO34ENCTBUS U BO3MOXHOCTbLIO PYYHOrO YrpaBrieHus.

[anee cneayeT onncaHne nogdyHKUNNA;

BeTBb 3agaloliero saHa4yeHus
3aparollee 3HavyeHne BeoauTcs Ha Bxoae SP_INT B chopmaTte ¢ nnaeatoluei
TOYKON.

BeTBb pakTMyecKkoro sHa4yeHus
dakTnyeckoe 3HaYEHNE MOXET CUUTLIBATLCS B NepudepuinHom popmaTte 1 B
dopmate ¢ nnaeatowlen Toukon. PyHkuna CRP_IN npeobpasyeT nepudepuinHoe
3HauyeHne PV_PER B cpopmat ¢ nnasatowen To4kon ot -100 go +100 % no
cnegytowen popmyrne:

Bbixon CPR_IN = PV_PER xmme

27648

®dyHkuma PV_NORM HopmupyeT Bbixogq CRP_IN no crneaytowien doopmyne:
Bbixog PV_NORM = (Beixog CPR_IN) xPV_FAC + PV_OFF

PV_FAC no ymon4yaHuto nmeet 3HadeHue 1, a PV_OFF 3HaueHue 0.

TexHonoruyeckne gyHkumm CPU 31xC
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7-10

BenununHel PV_FAC n PV_OFF nony4arotca n3 atux oopMyI cneayroLnm
ob6pasom:

PV_OFF = (Beixog PV_NORM) - (Bbixog CPR_IN) x PV_FAC

(Beixog, PV_NORM) - PV_OFF
Bbixog CPR_IN

PV_FAC =

MpeobpasoBaHne B NPOLIEHTLI HE ABMSIETCA HAaCTOATENBHO HeobxoaMMbIM. Ecnu
3agarolee 3Ha4YeHne JOMKHO ObiTb NpeacTaBneHo omusnmdeckn, To U hakTmdeckoe
3Ha4YeHME TOXE MOXET OblTb Npeobpa3oBaHO K 3TOMY PU3NYECKOMY
npeacTaBneHuto.

PdopmMupoBaHMe paccoriiacoBaHus

PasHocTb 3agaHHOro n hakTnyeckoro aHayeHnst obpasyeT paccornacosaHue. [ns
nogaeneHnst HebOMbLUMX MOCTOSIHHbIX KoNnebaHui n3-3a ANCKpeTU3aLum
yNpaBnsoLLEro BO3OENCTBUA (Hanp., Npu LWMPOTHO-MMMYITbCHOW MogynsiLumMm ¢
ucnons3oBaHnem PULSEGEN) paccornacoBaHue nponyckaeTcs Yepes 30Hy
HeuyBcTBUTENBLHOCTU (DEADBAND). Mpn DEADB_W = 0 30Ha
HEYYBCTBUTENbHOCTU BbIKIMOYaAETCS.

PID-anroputm

PID-anroputm paboTaeT kak HacTpanBaeMblin anroputm. MNponopumnoHanbHas,
nHterpansHasg (INT) n gudpdepeHumnansHas (DIF) yacTu BKkOYeHbl NapannenbHo
N MOTYT BKMOYaTbCA W BbIKNOYaTLCA MO OTAeNbHOCTU. Bnarogaps aTomy MOXHO
YCTaHOBUTb C NOMOLLbO NapameTpusaumm P-, Pl-, PD- n PID-perynaTtop. Ho
BO3MOXHbI TaKXe YMCTbIN |-perynartop unm unctoei D-perynarop.

Py4Hoe ynpaBneHue

Mo>XHO nepekntoyaTeCs Mexay pyYHbIM U aBTOMaTUYECKUM pexXuMomM. B py4Hom
pexume ynpaensiollee BO3AeNCTBUE OTCIEXUBAET 3Ha4YeHNe, BBOOUMOE
BPYYHY!IO.

WHTterpaTtop (INT) BHyTpeHHe ycTaHaBnmBaeTca Ha LMN - LMN_P - DISV, a
ondpepeHumaTop (DIF) yctaHaBnueaetcst Ha 0, U OHW BHYTPEHHE
nopctpaveatoTcs. bnarogapst aTomy nepekntoyeHne B aBTOMaTUHECKUIN PEXNM
NPONCXOAMWT MaBHO.

O6paboTka ynpaBnsoLwero BO3aencTBus

Ynpasnsitowee BO3eNCTBME OrpaHNYNBAETCA 3a4aBaeMbIMN 3HAYEHNSIMU C
nomotpbto pyHKunn LMNLIMIT. HapylieHne rpaHuy, BXOGHON BENMUYUHOMN
oToGpaXkaeTcs UHOMKATOPHbIMU BuTamu.

®OyHkuma LMN_NORM HopmupyeT Bbixog LMNLIMIT B cooTBETCTBUM CO
crnegyroLwmMmMmn npasunamu:
LMN = (Bbixog LMNLIMIT) x LMN_FAC + LMN_OFF

LMN_FAC no ymon4yaHuto nmeet 3HadveHue 1, a LMN_OFF — 0.

Ynpaensatouwiee BO34eNCTBNE MMEETCS B pacnopsiXeHun Takke B nepnepmmnHom
dopmate. PyHkuna CRP_OUT npeobpasyeT 3HayeHue ¢ nnasatowen Toukon LMN
B NneprudepunHoe 3HavyeHue no criegyowen gopmyrne:

2764
LMN_PER =LMN —_
~ * 7100
MogkniovyeHne Bo3MyLUaoLLEro BO34eNCTBUA
Ha Bxoae DISV moxeT 6biTb aaauTUBHO NOAKMIOYEHO BO3MYyLLAOLLEE
BO3aencTaume.
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NHuumanusaumnna

SFB "CONT_C" cHabeH nporpammMon MHUUpuanu3aumm, Kotopasi BbINOSHSETCS,
ecnun BxogHon napametp COM_RST ycraHoBneH Ha TRUE.

WHTerpaTop npu nHMumanusaunm BHyTPEHHE YCTaHaBMNMBaETCs Ha HavanbHoe
3HadeHue |_ITVAL. NMpu BbI30BE Ha yPOBHE LIMKINYECKMUX MPEPbIBAHUIN OH
npogoskaeT paboTtatb OT 3TOro 3Ha4eHus. Bce ocTanbHble BbIXOAbI
YyCTaHaBNMBaKTCSA HA CBOW 3HAYEHWsI MO YMOYAHMIO.

UHdopmauma 06 owmbkax

MpoBepka NapamMeTpoB NPOM3BOAMUTCS Yepes UHCTPYMEHTarnbHOe CpeacTBo AMs
napameTpusaumm.

Bnok-cxema CONT_C

SP_INT
PVPER,ON
! GAIN
PV_IN > 1 | DEADBAND] \
N + | ol
. \ LS
CRP_IN lPV_NORM| |
_I 1
PV_PER i DEADB_W
- % | | - - >
ER
PV_FAC, PV
PV_OFF
SEL
1 > LMN_P
00 —
INT 0
| SEL
. K DISV 4&
| / —d
0.0 — + +
TI, INT_HOLD, 0 / &/
I_ITL_ON,
_ITLVAL —— LN
DIF 1
E\f 0.0
[ |
D, TM_LAG LMN_D
D_SEL
—>
QLMN_HLM
“QLMN_LLM
MAN_ON - LMN
MAN M L MNLIMIT LMN_NORM| CRP OUT
/ = % ® | MN_PER
0
LMN_HLM, LMN_FAC,
LMN_LLM LMN_OFF
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MapameTpbi SFB 41

Cnepgytowan Tabnuua cogepxut BxoaHble napametpbl SFB 41 "CONT_C":

MapameTp

Tvn
AaH-
HbIX

Anpec
(ak3emn-
NSAPHbIN
DB)

OnucaHwue

Owvana3soH
3Ha4YeHun

3Ha4veHue
no ymon-
YyaHuo

COM_RST

BOOL

0.0

COMPLETE RESTART [[NonHbi#
nepesanyck]
Brok nmeeT nporpamMMmy UHMLMaNM3auum,

koTopasi obpabaTbiBaeTcs, €crnm BXoa
COM_RST ycTaHOBnEH.

TRUE:
HoBbIl nyck
FALSE:
Pexunm
perynupo-
BaHUs

FALSE

MAN_ON

BOOL

0.1

MANUAL VALUE ON / BkntoyeHue
PY4YHOro pexunma

Ecnu Bxop «BkntoyeHune py4Horo
peXunMay YCTaHOBIIEH, TO KOHTYP
perynMpoBaHuns pa3opBaH. B kauectse
yNpaBnstoLLero BO3AENCTBUS
yCTaHaBMMBAETCS 3HAaYeHWe, 3afaHHoe
BPYYHYIO.

TRUE

PVPER_ON

BOOL

0.2

PROCESS VARIABLE PERIPHERY
ON/BKntoyeHne YTeHNss NepeMeHHOM
npotecca ¢ nepudepun

Ecnun daktnyeckoe 3Ha4YeHne JOMKHO
cUMTbIBaATLCS C Nepudepnm, To BXOL,
PV_PER pomkeH GbiTb COEAMHEH C
nepudepurelt, a Bxon «BknoyeHne yteHns
nepemMeHHON npouecca ¢ nepudepumny
OOIMKEH BbITb YCTAHOBIIEH.

FALSE

P_SEL

BOOL

0.3

PROPORTIONAL ACTION ON/
BkntoueHne nponopunoHanbHom
cocTaBnsoLen

B PID-anroputme coctaensiowme PID
MOTYT BKMOYATLCS M OTKMOYATLCS MO
oTtaenbHocTu. MNponopuroHanbHas
COoCTaBnsAoLWas BKIMoYeHa, ecnv
YCTaHOBIEH BX0f «BkntoueHune
NPonopLIOHaNbHON COCTaBNSAOLLENY.

TRUE

I_SEL

BOOL

0.4

INTEGRAL ACTION ON/

BkntoyeHne nHTerpansHom
cocTaBnsoLen

B PID-anroputme coctaensiowme PID
MOTYT BKMOYATLCS M OTKMOYATLCS MO
oTtaenbHocTU. NHTerpanbHas
COCTaBnsAoLWas BKIMoYeHa, ecnv
YCTaHOBIEH BX0Z «BkntoueHune
MHTErpanbHOW COCTaBNAOLLENY.

TRUE

INT_HOLD

BOOL

0.5

INTEGRAL ACTION HOLD/

duKkcauust HTerpanbHoOM COCTaBNsAOLLEN
Bbixoa nHTerpatopa MoXeT ObiTb
3adnKcnpoBaH. [1ns aToro AormKeH ObITb
yCcTaHoBreH Bxoa "®ukcauums
MHTEerpanbHom cocTaBnsaoLLen".

FALSE

7-12
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MapameTp

Tvn
AaH-
HbIX

Anpec
(ak3emn-
NAPHbIN
DB)

OnucaHune

Ounana3oH
3HavYeHun

3HaueHue
no ymon-
YyaHUIO

I_ITL_ON

BOOL

0.6

INITIALIZATION OF THE INTEGRAL
ACTION/MHuumanmsaumnsa nHTerpanbHom
cocTaBnsoLen

Bbixoa nHTerpatopa MoXeT ObiTb
YCTaHOBIEH B COOTBETCTBUM C BXOAOM
|_ITLVAL. inst 3TOro AormKkeH ObITb
yCTaHoBIeH BxoA "MHuumanusaums
MHTEerpanbHom cocTaBnsaoLLen".

FALSE

D_SEL

BOOL

0.7

DERIVATIVE ACTION ON/
BknioueHne guddpepeHumanbHom
cocTaBnsoLen

B PID-anroputme coctaensiowme PID
MOTYT BKMOYATLCS M OTKMOYATLCS MO
oTaenbHocTU. duddepeHumanbHas
CoCTaBnsaoLWas BKIMoYeHa, ecnv
yCTaHOBIEeH BxoA "BkritoveHve
AnddepeHLmansHOM cocTaBnsaoLLEN".

FALSE

CYCLE

TIME

SAMPLE TIME/Bpems onpoca

Bpems mexay BbizoBaMu 6roka JAOSHKHO
ObITb NOCTOSIHHBIM. Bxop «Bpemsi
onpoca» ykasblBaeT BPeEMsi MeXay
Bbl3oBaMu Groka.

>= 20 mc

T#1s

SP_INT

REAL

INTERNAL SETPOINT/

BHyTpeHHee 3agatoLLee 3Ha4YeHne
Bxoa «BHyTpeHHee 3agatollee
3HaYeHMe» CNYXWUT Ars YCTaHOBINEHNS
3a7aloLero 3Ha4yeHus.

-100.0...
100.0 (%)
unun cpmsmu.
BenuyuHa 1)

0.0

PV_IN

REAL

10

PROCESS VARIABLE IN/
BBoa dhakTyeckoro aHaueHus

Ha Bxoge «BBopg dhakTnyeckoro
3HaYeHMsA» MOXET OblTb YCTAHOBMEHO MNPU
napameTpusaLun 3HadYeHue,
HeobGXxoaMMoe Mpu BBOAE B AeWCTBME, UMK
MOAKIOYEHO BHeLLHee hakTU4Yeckoe
3HaYyeHue.

-100.0...
100.0 (%)
unun cpmsmu.
BenuyuHa 1)

0.0

PV_PER

WOR

14

PROCESS VARIABLE
PERIPHERY/®akTnyeckoe 3Ha4eHume -
nepudepms

dakTnyeckoe 3HaveHne B nepndepninHom
dopmaTe Ha Bxoge «dakTnyeckoe
3HaueHue - nepudepusi» CoeanHseTcs ¢
peErynsTopom.

W#16#
0000

MAN

REAL

16

MANUAL VALUE/3HaveHnne,
yCTaHaBMMBAEMOE BPYUHYLO

Bxoa «3HayeHue, yctaHaBnuBaemoe
BPYYHYIO» CIYXUT ANt 3a4aHus
3HaYeHWs1, yCTaHaBNMBAEMOrO BPYYHYHO
nocpeacTBoOM hYHKLMM ynpaBreHus n
HabnoaeHus.

-100.0...
100.0 (%)

unun cpmsmu.
BENMYUHa 2)

0.0

TexHonoruyeckne gyHkumm CPU 31xC
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PeeynuposaHue

orpaHu4eHo CBepxy U cHu3y. Bxog
«HWXHSA rpaHMUa ynpaenstoLLero
BO3OENCTBUSA» YKA3bIBAET HIDKHIOD
rpaHuLy.

BENMYUHa 2)

MapameTtp | Tun Aapec OnucaHune [Anana3soH 3HaueHue
baH- | (3k3emn- 3Ha4YeHUn no ymon-
HbIX NAPHbIN YaHu
DB)

GAIN REAL 20 PROPORTIONAL Cwmbicn 2.0
GAIN/TponopumoHansHas [encTeus
cocTaBngoLlas perynsaTopa
Bxoa «[MponopunoHansHas 3aBucuT ot
cocTaBnstoLas» 3agaet koaddULNEHT 3Haka
ycuneHus perynsaropa. (Hanp.,

oTpuuaTens-
HbI KO-
dUUNEHT
yCUNEHus B
npoueccax
oxraxge-
HUS)

TI TIME 24 RESET TIME/Bpemsi nHTerpupoBaHusi >= CYCLE T#20s
Bxon «Bpemsi MHTErpupoBaHus»
onpenensieT BpEMEHHY0 XapakTepUCTUKy
WHTEerpatopa.

TD TIME 28 DERIVATIVE TIME/Bpemsi BO3gencTBust >= CYCLE T#10s
no Npon3BOgHOM
Bxog «Bpewmsi Bo3geiicTeus no
NPOV3BOAHOM» OMNpeaensieT BpEMEHHYO
XapakTepucTuky andpdepeHumaropa.

TM_LAG TIME 32 TIME LAG OF THE DERIVATIVE >= CYCLE/2 | T#2s
ACTION/Bpems 3anasgbiBaHus
anddepeHUMpyoLLEN COCTaBNSIOLLEN PekomeHay-
Anroputm Bpems 3anasgpiBaHust etcsi: 1/5 TD
anddepeHUmpyoLLEN COCTaBNSIOLLEN
COLEPXKMUT 3anasgbiBaHue, KOTOpoe MOXET
ObITb YCTAHOBMNEHO NpU NapameTpusauum
Ha Bxoze "Bpems 3anasgbiBaHusi
anddepeHUmpyroLLEen cocTaBnsiolen”.

DEADB_W | REAL 36 DEAD BAND WIDTH/LWnpuHa 30HbI >= 0.0 (%) 0.0
HEYyBCTBUTENbHOCTU Unu pmsmy.
PaccornacoBanue perynaropa BenuyuHa 1)
NpOMnycKaeTcs Yepes 30Hy
He4vyBCcTBUTENLHOCTU. BXxog «LUnpuHa
30Hbl HEYYBCTBUTENBHOCTU» OnpeaenseT
BENNYUHY 30HbI HEYYBCTBUTENMBHOCTW.

LMN_HLM | REAL 40 MANIPULATED VALUE HIGH LMN_LLM ... | 100.0
LIMIT/BepxHsas rpaHvua ynpasnstoLLero 100.0 (%)
BO3ENCTBUSA Unu pramny.
YnpaBnstollee 3Ha4yeHne Bcerga BENMYUHa 2)
orpaHuU4eHo CBepxy U cHu3y. Bxog
«BepxHsis rpaHuLa ynpaBnsioLLero
BO3AEVCTBUS» YKa3blBAET BEPXHIOO
rpaHuuy.

LMN_LLM | REAL 44 MANIPULATED VALUE LOW -100.0... 0.0
LIMIT/HwkHsa rpaHmua ynpaenstoLLero LMN_HLM
BO3AEVCTBUS (%)

YnpaBnsiolLee 3Ha4eHne Bcerga unmn unsmny.
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MapameTp

Tvn
AaH-
HbIX

Anpec
(ak3emn-
NAPHbIN
DB)

OnucaHune

Ounana3oH
3HavYeHun

3HaueHue
no ymon-
YyaHUIO

PV_FAC

REAL 48

PROCESS VARIABLE
FACTOR/KoadhdmumeHT npun
haKkTU4eCKoM 3HaYeHUN

Bxog «KoaddpumumeHT npu baktnyeckom
3HaYEHMN» YMHOXAETCA Ha (hakTU4eckoe
3HauveHue. Bxog cnyxut ans
cornacoBaHus ¢ 06nacTbio HaKTUYECKUX
3HaYEHUN.

1.0

PV_OFF

REAL 52

PROCESS VARIABLE OFFSET/Cposur
haKTU4YEeCcKoro sHa4eHus

Bxog «CaBur dhakTn4ecKkoro 3HaueHms»
cKkragblBaeTcsi ¢ pakTUYEeCKNM
3HadeHneM. Bxog cnyxut ans
cornacoBaHusi ¢ 06nacTbio PakTUYECKNX
3HAYEHUN.

0.0

LMN_FAC

REAL 56

MANIPULATED VALUE
FACTOR/KoadhdmumeHT npun
ynpaBnstoLLemM BO3AENCTBUM

Bxoa «KoadhduumeHT npu ynpasnstoLem
BO3AEVCTBUMN» YMHOXAETCA Ha
ynpasnsoLee Bo3gencraune. Bxoa
CRYXXWUT OJ151 COrnacoBaHus ananasoHa
YNpaBnsoLLNX BO3OAENCTBUN.

1.0

LMN_OFF

REAL 60

MANIPULATED VALUE OFFSET/Casur
ynpasnstoLLero BO3AenNcTBns

Bxoa «Cpaswur ynpaBsnstoLLero
BO3JEeNCTBUA» CKNaablBaeTcs ¢
ynpaBnsoLwum Bo3aencTenem. Bxoa
CNYXXWUT AN15 COrnacoBaHus ananasoHa
YNpaBnsoLLNX BO3OENCTBUN.

0.0

I_ITLVAL

REAL 64

INITIALIZATION VALUE OF THE
INTEGRAL ACTION/

HauanbHoe 3HaveHue anst UHTerpansHom
cocTaBnsoLen

Ha Bxoge |_ITL_ON moxeT 6bITb
YCTaHOBIEH BbIXOA MHTErpatopa. Ha
Bxoge «HayanbHoe 3HauyeHue ans
WHTerpanbHo COCTaBNAOLLEN» CTOUT
VHULMaNMU3pytoLlee 3HaYeHKe.

-100.0...
100.0 (%)
unun cpmsmy.
BENMYUHa 2)

0.0

DISV

REAL 68

DISTURBANCE
VARIABLE/BoamyLuatoLiee Bo3gencTeme
[ns nogknoYeHns BO3MyLLAOLLErO
BO31eMCTBUSA OHO COEOMHAETCS C BXOOOM
«Boamyllatolliee BO3oencTemne.

-100.0...
100.0 (%)
unun cpmsmu.
BENMYUuHa 2)

0.0

1) MapameTpbl B BETBAX 3a4at0LLero n hakTMuyeckoro 3Ha4yeHus! C TON XXe eaAnHULEN

n3mepeHusa

2) MapameTp B BETBM YNPaBnsIOLLEro BO3AENCTBUSA C TON Xe eAMHULLEN N3MEPEHNS

TexHonoruyeckne gyHkumm CPU 31xC

A5E00105483-01




PeeynuposaHue

Cnepgytowan Tabnuua cogepxut BbixoAHble napameTpbl SFB 41 "CONT_C™:

MapameTtp | Tun Apnpec Onucaxue [OunanasoHn | 3Haue-
paH- | (3K3emn- 3Ha4YeHUN | HUe no
HbIX nAPHbLINA ymorn-
DB) YaHUIo
LMN REAL 72 MANIPULATED VALUE/YnpasnsioLiee 0.0
BO3gencTaune

Ha Bbixoge «Ynpaensowiee BO3OENCTBUEY
BbIBOOUTCS 3Q(PEKTUBHO AENCTBYIOLLEE
ynpasnsioLlee Bo34eicTeme B oopmare ¢
nnasaoLLen TOYKOMN.

LMN_PER |WOR 76 MANIPULATED VALUE WH#16#
D PERIPHERY/YnpaBnsitoLiee BO3geicTBue - 0000
nepudepms

YnpasnstoLlee BO3OeNcTBme B
nepmdepninHom copmMmaTe Ha Bbixoae
«YnpaensioLliee BO3AeNCTBmE -
nepudepusiy coeanHAETCs C PerynaTopoM.

QLMN_ BOOL 78.0 HIGH LIMIT OF MANIPULATED VALUE FALSE
HLM REACHED/HapyLieHa BepxHsas rpaHuua
ynpaBnsatoLLero BO3AeNCTBUS
YnpaBnsioLlee BO3oencTBme Bcerga
OorpaHuM4eHo cBepxy U cHu3y. Bbixon
«HapyLeHa BepxHsas rpaHvua
ynpaBnsatoLLero BO3AENCTBUS» coobLuaet o
nepece4eHnn BepxHen rpaHuLbl.

QLMN_ BOOL 78.1 LOW LIMIT OF MANIPULATED VALUE FALSE
LLM REACHED/HapyLwieHa HkHSS rpaHmua
yNpaBnstoLLero BO3AENCTBUS
YnpaBnsioLlee BO3oencTeme Bcerga
OorpaHM4eHo cBepXy U cHu3y. Bbixon
«HapyLeHa HWKHsIs rpaHnua
ynpaBnsatoLLero BO3AENCTBUS» coobLuaet o
nepece4YeHnn HKHEN rpaHunLbl.

LMN_P REAL 80 PROPORTIONALITY COMPONENT/ 0.0
MponopLuoHansbHasa cocTaBnsoLLas
Bbixon «MponopuyoHansHas
COCTaBMALLAA» COAEPXNT
MPOMNopLMOHasbHYIO COCTaBMSOLLYIO
yMpaBrsoLLEero BO34enNcTBus.

LMN_I REAL 84 INTEGRAL COMPONENT/UHTerpanbHas 0.0
cocTaBnsowas

Bbixoa «HTerpanbHas cocTaBnstoLLan»
COOEPXKUT MHTErpanbHY COCTaBMSAIOLLYO
YNPaBnsoLEro BO3AenNCTBUS.

LMN_D REAL 88 DERIVATIVE 0.0
COMPONENT/OnddepeHumnansHas
cocTaBnsioLas

Bbixoa "OnddepeHunansHast
cocTaensowan” cCoaepxuT
anddepeHUmarnbHy0 COCTaBNSIOLLYO
YNpaBnsaoLLLEro BO3AENCTBUS.

PV REAL 92 PROCESS VARIABLE/®akTnyeckoe 0.0
3HayeHue

Ha Bbixoge "®akTunyeckoe sHavyeHune"
BbIBOOUTCS 3Q(PEKTUBHO AENCTBYOLLEE
dhaKkTMyeckoe 3HadYeHme.

ER REAL 96 ERROR SIGNAL /PaccornacosaHue 0.0
Ha Bbixoge "PaccornacoBaHune" BbiBOAUTCS
ahbheKkTMBHO AencTBYOLLIEE
paccornacoBaHue.

TexHonornyeckne gyHkumm CPU 31xC
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71.2

BBepneHune

CtyneH4aToe perynupoBaHue ¢ nomolbio SFB 42 "CONT_S"

SFB "CONT_S" (step controller [cTyneH4aThbIn perynaTop]) cnyxut ans
ynpaBneHnsa TEXHUYECKMMM NPOoLLECCaMm C MOMOLLBIO ABOUYHBIX YNPaBMSAOLLNX
CUIHanNoB ANs MHTEMPUPYIOLLNX UCMOMHUTENbHBIX 3MEMEHTOB B CUCTEMAX
aBTomatmsaumm SIMATIC S7. lNyTem napameTpusaumm MOXHO BbIKOYaTb UK
oTKNtoYaTb noadyHkUMmM ctyneHyaToro Pl-perynaTtopa, HacTpauBasi ero Tem
CaMbIM Ha OOBEKT PerynmpoBaHns. 3TO Bbl MOXKETE BbINOMHUTL MPOCTO C
MOMOLLbIO MHCTPYMEHTAaNbHOro CpeacTBa Ans napameTtpusauum (Boizos: Start >
Simatic > STEP 7 > Assign PID Control parameters [[Tyck > Simatic > STEP 7
> MapameTtpusaums PID-perynsaTopa)). OnekTpoHHOe pyKoBOACTBO Ha
aHrmunckom ssblke Bbl HangeTte nop Start > Simatic > S7 Manuals > PID Control
English [[Myck >Simatic > PykoBogctBa no S7 > PID-perynaTop Ha
aHINIUNCKOM s3bIKe].

MpumeHeHne

OTOT perynsTop MOXeT UCMONb30BaTbCs OTAENIbHO B KayecTBe
cTabunuaupytowiero Pl-perynsaTopa unm B NOAYUHEHHBIX KOHTYpax PerynmpoBaHus
B CMCTEMax KackaJHOro peryriMpoBaHusi, perysiMpoBaHusi cocTaBa CMeCcH Unm
COOTHOLLEHUSI, HO HE B Ka4YecTBe rraBHOro perynaTtopa. MpuHumn gencteus
OCHOBaH Ha anroputme Pl-perynnpoBaHust AUCKPETHOTO perynstopa 1 4oMnosHeH
PYHKLMOHaNbHBIMU 3BEHbSIMU AN POPMUPOBaHUST ABOUYHOMO BbIXOAHOMO
CUrHarna u3 aHanoroBoro BbIXO4HOMO curHana.

VHTerpanbHasi cocTaBnsitoLasa perynaropa MoxeT ObiTb OTKNOYEHa ycTaHoBKOW Tl
= T#0ms. bnarogaps aTomy 6510k MOXET MCMONb30BaTbCA Kak P-perynarop.

Tak kak perynatop pabortaeT 6e3 06paTHON CBA3N MO NOMOXEHWNIO, TO BHYTPEHHE
paccuyvTaHHOE ynpasnsioLLee BO3OENCTBNE HE COBNAAaeT TOYHO C NOMOXEHNEM
NCMONHUTENBHOrO ycTporicTea. KoppekTMpoBka BbIMOMHSAETCS, Koraa
ynpaensiowiee Bosgenctane (ER * GAIN) ctaHoBMTCA oTpuuatenbHbIM. Torga
perynsatop yctaHasnuaaeT Bbixogd QLMNDN (H13kuii ypoBeHb ynpaBnstoLero
curHana) oo Tex nop, noka He 6yaet ycraHosneH LMNR _LS (HwkHun
OrpaHNYMTESNbHBIA CUrHaN obpaTHON CBA3M MO NOSTOXKEHUIO).

PerynaTop MOXeT Takke UCNosib30BaTbCA B Kackafe perynsaTopoB B Ka4yecTBe
nogYMHEHHOro perynaTopa nonoxeHus. Yepes sagarowmin Bxog SP_INT 3agaetca
NONOXeHNe NCNOMNHUTENBHOIO YCTPponCcTBa. B aTOM cnyyae Bxoa hakTn4eckoro
3HaveHusa 1 napameTp Tl (BpeMs MHTErpMpoBaHWs) OOIKHbI ObITb YCTAHOBMNEHDbI B
Homnb. [pMmMepomM NpUMEHEHUs SIBMSETCS CUCTEMa PerynnpoBaHns Temneparypsl
yepes BEHTUNbHbBIN KnanaH, ynpaensembiin gauratenem. Ytobbl NONHOCTbIO
3aKkpbITb KnanaH, ynpaenstotlee 3HadeHme (ER * GAIN) gormxHo ctatb
oTpuuUaTenbHbIM.
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A5E00105483-01 7-17



PeeynuposaHue

OnucaHue

7-18

Kpome dyHKumMn B BETBU (hakTnyeckoro sHadeHnss SFB peanusyet rotoebin Pl-
perynaTop ¢ ABOUYHbLIM YNPaBSHOLLMM BbIXOAOM U BO3MOXHOCTBIO BIINSIHUST HA
ynpaensioLLee BO3LeNCTBUE BPYUHYL0. Perynatop paboTtaeT 6e3 obpaTHOM CBSA3M
Mo NonoXeHuo. [nsg orpaHNYeHnss UMMNYNbCHOMO BbiIXxoda MOryT NPUMEHATHCS
OrpaHuYmTENbHbIE CUTHAnMbI.

[anee cneayeT onncaHne nogdyHKUNNA;

BeTBb 3agarowero sHa4eHusA
3apaiollee 3HavyeHne BeoauTcs Ha Bxogae SP_INT B chopmaTte ¢ nnaeatoLuei
TOYKON.

BeTBb pakTUyecKoro sHa4yeHuA

dakTnyeckoe 3HaYEHNE MOXET CUUTLIBATLCS B NepudepuinHom dpopmaTte 1 B
dopmaTe ¢ nnaeatowlen Toukon. PyHkuna CRP_IN npeobpasyeT nepudepuinHoe
3HauyeHve PV_PER B cpopmaT ¢ nnasatowein Todkon ot -100 go +100 % no
cnegytowen popmyne:

100

Bbixog CPR_IN = PV_PER x 57648

®dyHkuma PV_NORM HopmupyeT Beixogq CRP_IN no crneaytowien doopmyne:
Bbixog PV_NORM = (Beixog CPR_IN) x PV_FAC + PV_OFF

PV_FAC no ymon4yaHuto nmeet 3HadeHue 1, a PV_OFF 3HaueHue 0.

BenununHel PV_FAC n PV_OFF nony4arotca n3 atux oopMyI cneayroLnm
obpasom:
PV_OFF = (Bbixog PV_NORM) - (Beixog CPR_IN) x PV_FAC

(Bbixog PV_NORM) - PV_OFF
Bbixog CPR_IN

PV_FAC =

dopmMupoBaHMe paccoriiacoBaHus

PasHocTb 3agaHHOro n hakTnyeckoro aHadeHnst obpasyeT paccornacosaHue. [ns
nogaeneHnst HebOoMNbLUMX MOCTOSHHbIX KonebaHui 13-3a ANCKpeTU3aLum
yNpaBnsioLLEro BO3OENCTBUA (OrpaHNYeHHasi paspeLuaroLas cnocobHOCTb
yNpaBnsoLLEro BO3OENCTBUA U3-3a PErynMpYHOLLIErO KrnanaHa) paccornacoBaHue
nponyckaeTca Yyepes 30Hy HeuwyBcTBUTensHocTM (DEADBAND). Npn DEADB W =
0 30Ha HEYyBCTBUTENBHOCTUN BbIKIIOYAETCS.

CrtyneHyatbin Pl-anroputm

SFB paboTaeTt 6e3 obpaTHOM CBSI3M NO NOMOXEHUIO. HTerpanbHas
coctaensowasa Pl-anroputma 1 nogpasymeBatoLasicst obpaTHasi CBs3b Mo
MOoXXEeHUO paccunTeiBaloTcs B 0AHOM mHTerpatope (INT) n cpaBHMBatoTCs B
KayecTBe BENMYMHbI 0OpaTHON CBA3M C OCTaBLUENCA UHTErpanbHOm
cocTaensowen. PasHocTb noctynaeT Ha Tpexno3uumoHHoe 3BeHO(THREE _ST) u
dopmuposatenb umnynscos (PULSEOUT), koTopkin dhopmupyeT umMnynbebl 455
perynupytowiero knanaHa. [lytem HacTponku nopora cpabaTbiBaHUsI
TPEXMO3ULMOHHOIO 3BEHA COKpaLLaeTCsl YacToTa NepeKnoYeHnNs perynaropa.

MopgknioyeHne Bo3MyLLaOLLEro BO3AeNCcTBUA
Ha Bxoae DISV moxeT 6biTb agaUTUBHO NOAKMIOYEHO BO3MYyLLAOLLEE
BO3OencTaume.
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NHuumanusaumnna

UHdopmauma 06 owmnbkax

Bnok-cxema CONT_S

Bce Bbixogbl yCTaHaBIMBalKOTCA Ha UX 3Ha4YeHUA NO yMOJT4aHUIO.

SFB "CONT_S" cHabxeH nporpaMmon nHuumManmsaLmm, Kotopas BbliNonHaeTcs,
ecnu BxogHon napametp COM_RST ycraHoBneH Ha TRUE.

MpoBepka NapaMeTpoB NPOM3BOAMUTCS Yepes UHCTPYMEHTarnbHOe CpeacTBo Ans
napameTpusaumm.

DIfV

THREE ST

adapt
iv m
I

=
=
=]

MTR_TM

LMNS_ON

1

_\ 0.0

SP_INT ==
PVPER ;0N
:‘ GAIN
PV_IN - I DEADBAND|
I + | —1
! x|
CRP_IN PV_NORM — )
1
PV_PER % / DEADB_W |
—
ER
PV_FAC PV
PV_OFF
INT LMNLIMIT
LMNR_HS > _
-
LMNR_LS / - ‘ /

LMNRS_ON,
LMNRSVAL

100.0,
0.0

LMNR_SIM

PULSEOUT

QLMNUP

EpEN

pEpEN

QLMNDN £

PULSE_TM,
BREAK_TM

0

Fl-
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MapameTpbi SFB 42

Cnegytowan Tabnuua cogepxut BxoAHble napameTpbl SFB 42 "CONT_S":

MapameTp

Tvn
AaH-
HbIX

Anpec
(ak3emn-
NSAPHbIN

DB)

OnucaHwue

Owvana3soH
3Ha4YeHun

3Ha4veHue
no ymon-
YyaHuo

COM_RST

BOOL

0.0

COMPLETE RESTART [[NonHbi#
nepesanyck]

Brok nmeeT nporpaMMmy UHMLManNM3auum,
KoTopasi obpabaTbiBaeTCsl, €Crv BXOS
COM_RST ycTtaHOBnEH.

TRUE:
HoBbIn nyck
FALSE:
Pexum
perynupo-
BaHUs

FALSE

LMNR_HS

BOOL

0.1

HIGH LIMIT SIGNAL OF REPEATED
MANIPULATED VALUE/ BepxHuit
OrpaHUUUTENbHBIN CUrHan odpaTHOM CBA3N
MO NONOXEHUIO

Cwvrnan "Perynvpytomii KnanaH Ha
BEPXHEM OrpaHuunTene” NnoakmnvaeTcs K
Bxoay "BepxHui orpaHnYnTENbHBIN CUrHan
obpaTHOW CBA3M MO NONOXEHNIO".
LMNR_HS=TRUE o3HauaeT:
PerynupytoLuii knanaH HaxoguTcsa Ha
BEPXHEM OrpaHuyuTEne.

FALSE

LMNR_LS

BOOL

0.2

LOW LIMIT SIGNAL OF REPEATED
MANIPULATED VALUE/ HwkHui
OrpaHUYUTENbHBIN CUrHan odpaTHOM CBA3N
MO NONOXEHUIO

Cwvrnan "Perynvpytolmii KnanaH Ha
HKHEM OrpaHuymTene" noaknoyaeTcs K
Bxoay "HWKHWIA orpaHNYnTENbHBIA CUrHarn
obpaTHOM CBA3M MO NONOXEHNIO".
LMNR_LS=TRUE o3HauaeT:
PerynupytoLuii knanaH HaxoguTcsa Ha
HWKHEM OrpaHuYuTene.

FALSE

LMNS_ON

BOOL

0.3

MANIPULATED SIGNALS ON/ Bkntouerue
PY4YHOro pexumMa ynpaensiolee curHana
Ha Bxope "BknioyeHne py4HOro pexxmma
ynpasnsoLee curHana" obpaboTtka
yNpaBnsatoLLero curHana nepekntoyaertcs
Ha PYYHOW PEXUM.

TRUE

LMNUP

BOOL

0.4

MANIPULATED SIGNALS UP/ Bbicokui
ynpaBnsaoLwuin curHan

Mpu py4yHOM BO3OENCTBMM Ha
ynpaenstoLimMe curHasnbl Ha Bxoae
"Bbicokuin ynpasnsowmi curHan”
Npou3BOANTCS yrpaBeHne BbIXOAHbIM
curHanom QLMNUP.

FALSE

LMNDN

BOOL

0.5

MANIPULATED SIGNALS DOWN/ Huskuit
ynpaBnsaoLwuin curHan

Mpu py4yHOM BO3OENCTBMM Ha
ynpaBnsoLwme curHansl Ha Bxoge "Huskni
yNpaBnsoLWuin curHan” npoM3BoanTCS
ynpaBreHve BbIXOAHLIM CUrHaNoM
QLMNDN.

FALSE
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nponycKkaeTca 4epes 30Hy
HEe4YyBCTBUTENTIbHOCTU. Bxog «LLll/IpVIHa 30HbI
HEeYyBCTBUTENTbHOCTU» onpenendeTt
BEJTINYNHY 30HblI HEHYBCTBUTENIbHOCTU.

BenuyuHa 1)

MapameTtp | Tun Apapec OnucaHue [Anana3soH 3HaueHue
baH- | (3k3emn- 3Ha4YeHUn no ymon-
HbIX NAPHbIN YaHuo
DB)
PVPER_ON | BOOL 0.6 PROCESS VARIABLE PERIPHERY ON/ FALSE
BkntoveHne YTeHnsa nepemMmeHHoNn npouecca
¢ nepudbepun
Ecnu caktnueckoe 3HayeHue SOIMKHO
cunTbIBaThCA C Nepudepmm, To BXoA
PV_PER pomkeH GbiTb COEAMHEH C
nepudepurelt, a Bxon «BknoueHne yteHns
nepemMeHHON npouecca ¢ nepudepumn»
OOImKeH BbITb YCTaHOBIEH.
CYCLE TIME 2 SAMPLE TIME/Bpems onpoca >= 20 mc T#1s
Bpems mexay BbidoBamy Grioka JOMMKHO
ObITb NOCTOSIHHBIM. Bxopg «Bpemsi onpoca»
YKa3blBaeT BPeEMS Mexay Bbl3oBaMu broka.
SP_INT REAL 6 INTERNAL SETPOINT/ BHyTpeHHee -100.0... 0.0
3apatollee 3Ha4YeHne 100.0 (%)
Bxon «BHyTpeHHee 3apatolee 3HaYeHne» | unm puany.
CNYXWT ANt yCTAHOBMEHWS 3afaloLLero BenuyuHa 1)
3HaYeHus.
PV_IN REAL 10 PROCESS VARIABLE IN/ -100.0... 0.0
BBopg dhakTtuyeckoro sHayeHusi 100.0 (%)
Ha Bxoge "BBog hakTuyeckoro sHadeHmsa" | unm pusmu.
npv napameTpusaumm MoxeT ObiTb BenuyuHa 1)
YCTaHOBIIEHO 3HaYeHVe Ansi BBOAA B
OENCTBME UM NOAKIOYEHO BHELLHEE
dakTnyeckoe 3HadYeHne B popmaTe C
nnasaroLen TOYKOMN.
PV_PER WOR 14 PROCESS VARIABLE WH#16#
D PERIPHERY/®akTnyeckoe 3HayeHwue - 0000
nepudepms
dakTnyeckoe 3HaveHne B nepndepuninHom
dopmaTe Ha Bxoge «dakTnyeckoe
3HauyeHue - nepudepuns» coeamHaeTcs ¢
perynsaTopom.
GAIN REAL 16 PROPORTIONAL GAIN/ Cwmbicn 2.0
MponopunoHanbHasa cocTaBnsLas nencrTems
Bxog «[lMponopunoHansHas perynstopa
cocTaBnsalowany 3agaet KoadpuUneHT 3aBUCUT OT
yCUneHns perynstopa. 3Haka, Hanp.,
oTpuuaTens
Hoe ycune-
HMe B npoLe-
ccax oxnax-
OeHus
TI TIME 20 RESET TIME/Bpemsi nHTerpupoBaHusi T#Oms unn | T#20s
Bxon «Bpemsi uHTerpuposaHus» >= CYCLE
onpenensieT BpEMEHHY0 XapakTepPUCTUKY
WHTEerpatopa.
DEADB_W | REAL 24 DEAD BAND WIDTH/ WWnpwnHa 30HbI 0.0... 1.0
HEYyBCTBUTENbLHOCTU 100.0 (%)
PaccornacoBaHue perynaropa unmn ounsmny.
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MapameTp

Tvn
AaH-
HbIX

Anpec
(ak3emn-
NAPHbIN
DB)

OnucaHue

Ounana3oH
3Ha4YeHun

3HaueHue
no ymon-
YyaHUIO

PV_FAC

REAL

28

PROCESS VARIABLE
FACTOR/KoadhdnumeHT npu paktnyeckom
3Ha4YeHUK

Bxog «KoadbdpumumeHT npu baktnyeckom
3HaYEHUN» YMHOXAETCA Ha (hakTU4eckoe
3HayeHue. Bxog crnyxvT aAns cornacoBaHus
€ 06nacTbio haKTUYECKMX 3HAYEHWIA.

1.0

PV_OFF

REAL

32

PROCESS VARIABLE OFFSET/Casur
haKTU4YEeCKOro 3Ha4eHus

Bxog «CaBur chakTn4ecKkoro 3HaueHms»
ckragplBaeTcsi ¢ PakTUYECKUM 3HAYEHNEM.
Bxog cnyxuT Ansi cornacoBaHus ¢
061aCcTbi0 PaAKTUYECKMX 3HAYEHWA.

0.0

PULSE_TM

TIME

36

MINIMUM PULSE TIME/ MuHumansHas
ONUTENbHOCTL UMMNyIbca

B napametpe "MunHumanbHas
ONUTENBHOCTb MMMNYIbca" MOXET ObITb
yCTaHOBMEHA MUHMMarIbHas ANUTENbHOCTb
nMnynbca.

>= CYCLE
uenoe

KpaTHoe OT
CYCLE

T#3s

BREAK_
™

TIME

40

MINIMUM BREAK TIME/ MuHuMmanbHas
ONUTENbHOCTL Nay3bl

B napametpe "MunHumanbHas
ONUTENBbHOCTL Nnay3bl” MOXET ObITb
yCTaHOBMEHA MUHMMarIbHas ANUTENbHOCTb
nayasbil.

>= CYCLE
uenoe

KpaTHoe OT
CYCLE

T#3s

MTR_TM

TIME

44

MOTOR MANIPULATED VALUE/ Bpewmsi
nepecTaHOBKW ABUraTens

B napameTtpe "Bpemsi nepecTtaHoOBKM
asuratens" sanucbiBaeTcst BpEMS
nepemeLLeHns perynmpytoLiero knanaHa ot
O[HOrO yropa Ao ApYyroro.

>= CYCLE

T#30s

DISV

REAL

48

DISTURBANCE VARIABLE/
BosmyLiatollee Bo3aencrane

[ns nogknoyeHns BO3MyLLAOLLErO
BO31eMCTBUSA OHO COEOMHAETCS C BXOJOM
«Boamyllatolliee BO3oencTemne.

-100.0...
100.0 (%)
unun cpmsmu.
BENMYUuHa 2)

0.0

7-22

1) MapameTpbl B BETBAX 3agat0LLero n hakTuyeckoro 3Ha4yeHus C TON XXe eanHULEn
N3MepeHNns

2) MapameTp B BETBM YNPaBnsIOLLEro BO3AENCTBUSA C TON Xe eAMHULLEN N3MEPEHNS
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Cnegytowasn Tabnuua cogepxut BbixoAHble napameTpbl SFB 42 "CONT_S":

MapameTp

Tvn
AaH-
HbIX

Anpec
(ak3emn-
NSAPHbIN

DB)

OnucaHwne

Owvana3soH
3Ha4YeHun

3HauveHue
no ymon-
YyaHuo

QLMNUP

BOOL

52.0

MANIPULATED SIGNAL UP/
Bbicokuii ynpaBnsoLwuin curHarn

Ecnu Bbixog "BbICOkUiA ynpaBnsioLwmn
curHan" yCcTaHoBIEH, TO
perynupyoLmi KnanaH JOImKeH ObiTb
OTKPBbIT.

FALSE

QLMNDN

BOOL

52.1

MANIPULATED SIGNAL DOWN/
Hu3kmn ynpasnswowmii curHan

Ecnu Bbixog "Huskui ynpasnsiowwmn
curHan" yCcTaHoBIEH, TO
perynupyoLmi KnanaH JOImKeH ObiTb
3aKpbIT.

FALSE

PV

REAL

54

PROCESS VARIABLE/

dakTnyeckoe 3HavyeHne

Ha Bbixoge "®akTuyeckoe sHavyeHune"
BbIBOANTCH 3PEKTUBHO
JencTeyowee akTMYeckoe 3Ha4YeHme.

0.0

ER

REAL

58

ERROR SIGNAL /
PaccornacosaHnue

Ha Bbixoge "PaccornacosaHue"
BbIBOANTCH 3PEKTUBHO
[OeNCTByloLIee paccornacoBaHue.

0.0

TexHonoruyeckne gyHkumm CPU 31xC
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713

BBepneHune

PdopmupoBaHue nMmnynbcoB ¢ nomoubio SFB 43 "PULSEGEN"

SFB "PULSEGEN" (pulse generator [reHepaTop MMNynbCOB]) CAYXMUT AN
noctpoeHus PID-perynaTopa ¢ MMMNynbCHbIM BbIXOAOM AJ151 MPOMNOPLUMOHANbHbIX
NCMONMHUTENbHbBIX YCTPONCTB.

OneKTpoHHOE PYKOBOACTBO HA aHIIMNCKOM A3blke Bbl HAnAeTe Nog
Start > Simatic > S7 Manuals > PID Control English [[Tyck > Simatic >
PykoBoactBa S7 > PID-perynatop Ha aHrMMMACKOM Ai3bike].

MpumeHeHne

OnucaHue

7-24

C nomotubto SFB "PULSEGEN" MOXHO NOCTpOUTb ABYX- UMW TPEXMO3ULNOHHLIN
PID-perynatop ¢ WMpOTHO-MMMNYNbCHON Mogynaunen. 3ta pyHKUNS NpUMeHsaeTcs
DonblUen YacTbio B coeanHeHUn HenpepbiBHbIM perynstopom "CONT_C".

CONT_C PULSEGEN
— LMN IN —

) P
S S~

®dyHkuma PULSEGEN npeobpasyet BxogHyto BenuunHy INV (= LMN
PID-perynaropa) ¢ NOMOLLbIO LWMPOTHO-MMMYNIbCHOW MOAYNSLMN B
nocnegoBaTenbHOCTb MMMNYNbCOB C NMOCTOSIHHON BENMYUHOW Nepuoaa, koTopas
COOTBETCTBYET BPEMEHM LINKNA, C KOTOPbIM aKTyanusnpyeTcs BXO4Hasi BENTMYMHA,
N OormxkHa ObITb YCTaHOBEHa nNpu napameTtpusauum 8 PER_TM.

OnnTenbHOCTb MMMNYNbCa OTHOCUTENBLHO ANUTENBHOCTU Nepuoaa
nponopumoHarnbHa BXOAHON BenuyuHe. MNpy 3TOM LMK, napameTpbl KOTOPOro
ycTaHoBneHbl Yepe3d PER_TM, He naeHTu4yeH uukny obpabotkn SFB
"PULSEGEN". bonee Toro, umkn PER_TM cocToOuUT 13 HECKONbKMX LINKITOB
o6paboTkm SFB "PULSEGEN", npnyem konu4yectso BbizoBoB SFB "PULSEGEN"
Ha oauH uukn PER_TM npeactaBnsieT cobor Mepy TOYHOCTU LWMPUHBI MMMyNbCa.
MuHMManbHoe ynpasnsioLLee BO3AeNCTBNE NPU 3TOM ONpeaenseTcs napaMmeTpom
P_B_TM.
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80

30

50

> = Lukn PULSEGEN \
< PER_TM™ (=umkn CONT .C)

LUnpoTHO-MMNyNbCHaA MoaynAumsA
BxoaHas BenuunHa 30 % n 10 BeizoBoB SFB "PULSEGEN" Ha PER_TM
0O3Ha4arT, Takum obpasom:

"egmHuLy" Ha Bbixoge QPOS gns nepebix Tpex BbidoBosB SFB "PULSEGEN"

(30 % ot 10 BbI30OBOB)

"Hynb" Ha Bbixoge QPOS ana cemun cnegyowmx Bbizosos SFB "PULSEGEN"

(70 % ot 10 BbI30OBOB)

Brnok-cxema

POS_P_ON
NEG_P_ON

SYN_ON,
STEP3_ON,
ST2BI ON

INV —>

PER TM,
P B_TM,
RATIOFAC

> QPOS_P
> QNEG_P

TexHonoruyeckne gyHkumm CPU 31xC
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To4HOCTb ynpasnsawuwiero BO34encTBuA

Bnarogaps cootHoweHuto 1:10 mexay BbizoBamn CONT_C n BbizoBamu
PULSEGEN TO4HOCTbL YnpaBnsoLwero BO34eNCTBUSA orpaHMyeHa B 3TOM npumepe
10 %, T.e. 3agaHHble BXoaHble 3HavyeHus INV MoryT 6bITb 0TOOpaXXeHbl Ha ONTMHY
umnynbeca Ha Bbixoge QPOS tonbko ¢ warom 10 %.

CooTBETCTBEHHO, TOYHOCTL MOBLILLAETCS C YBENNYEHNEM KONMM4YecTBa BbI30BOB
SFB "PULSEGEN" Ha Bbi3oB CONT_C.

Ecnun, Hanp., PULSEGEN Bbi3biBaeTcsa B 100 pa3 vawe, yem CONT_C, 1o
paspeLuatoLlasa cnocobHocTb gocturaeT 1 % OT guanasoHa ynpaBnsitoLLmX
BO3AENCTBMIN (PEKOMEHAYEMOE 3HaYEHNE ANnsa paspeLlaroLLernt cnocobHoCTH
<=5 %).

3ameyaHue
Peaykumio 4acToThl BbI30BOB Bbl AOMKHbLI NPOrpamMMUpoBaTh Camu.

ABTOMaTn4yeckas cu HXPOHU3auuna

ViMeeTcsi BO3MOXHOCTb aBTOMATUYECKM CUHXPOHU3NPOBATh BbIBOA MMMYSbCOB C
©nokoM, koTopbli 06HOBNAET BXOAHY0 BenuyunHy INV (Hanp., CONT_C). 3tum
obecneynBaeTcs, YTO UBMEHEHNE BXOAHOW BENWUYMHbBI BbIBOUTCS B BUAE
UMMyfbca HAacTOMbKO ObICTPO, HACKOMBKO 3TO BO3MOXHO.

dopmupoBaTenb UMNYNbLCOB BCErAa aHanuampyeT Ha NpoTshKeHUU neproaa
PER_TM BxogHyto BenuunHy INV n npeobpasyeTt 310 3HaYeHne B MMMYTbCHbIN
CUrHan cooTBETCTBYHOLLEN AMWHbI.

Ho Tak kak INV GonbLuer 4acTblo paccumTbiBaeTca Ha 6onee meaneHHOM YpOBHE
LUMKITMYECKNX NPepbIBaHWIA, UMNYNbCHOMY Npeobpa3oBaTento crnegyeT BO3MOXHO
ObicTpee nocre obHoBneHnst INV HavyaTb Npeobpa3oBaHNe JUCKPETHOro 3HAYEHUS
B MMMYIbCHbINA CUrHarn.

[Insa aToro 6nok MOXeT caM CUHXPOHU3MPOBAaTb Havarno nepuoga B COOTBETCTBUM
CO crnegywoLLen MeTOLMKON:;

Ecnu INV nsmeHsetcs, n Bbi3oB 6roka HaXO4UTCs HE B MEPBOM U HE B ABYX
nocneaHux UMknax Bbi3oBa Nepuofa, TO BbIMONMHAETCS CUHXPOHU3aLMs.
OnuTenbHOCTbL MMMYrbCa PaccYUTbLIBAETCS CHOBA, U 3TOT BbIBOA Ha4YMHAETCS B
crneayowem LUKNe ¢ HOBbIM NepUoAoM.

TexHonornyeckne gyHkumm CPU 31xC
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LMN = INV = 30.0

—Wl/ O6paboTtka CONT_C

LMN = INV = 80.0

I

. LMN =INV =50.0

-~

Linkn CONT_C

-~~~ Hauyano nepvoga~-.___

]

—

i
> PER_TM
Lnkn
PULSEGEN CuHxpoHu3aums

Havana nepuoia

PULSEGEN pacnosHaet: INV
M3MEHWICS, 1 BbI30B HAXOAMTCS He
B NEepBOM U He B NOCNeAHUX ABYX
uvknax nepvoga

E O6paboTtka PULSEGEN

O6paboTtka PULSEGEN B nepBom nnu B NocrnegHux AByX LMKnax
nepvoga

PER_TM

CuHxpoHu3auus
He TpebyeTcs

PULSEGEN pacnosHaeT: INV namenuncs
Ha 80.0 unu 50.0, 1 BbI3OB HaxoaUTCH B
NepBOM WNK B NOCNEeOHUX ABYX LMKNax
nepuoaa

ABTOMAaTMYECKYHO CUHXPOHM3ALMIO MOXHO OTKMoUMTb Ha Bxoge "SYN_ON" (

FALSE).

3ameyaHune

M3-3a Hayana HoBoro nepuoga crtapoe 3HadveHune INV (1.e. LMN) nocne
BbINOSTHEHHOW CUHXPOHM3aLMM HE COBCEM TOYHO OTODpaXXaeTcst Ha UMMNYIbCHLIN

curHarn.

TexHonoruyeckne gyHkumm CPU 31xC
A5E00105483-01

7-27



PeeynuposaHue

Pexnmbl paboThbl

B 3aBucumocTur oT napameTpusaumnmn popmmupoBaTens umnynscos PID-

perynaTopbl MOryT 6bITb CKOHGUIYPMPOBaHbI C TPEXMO3ULNOHHOM

XapaKkTepUCTUKON UK ¢ BUNONSPHBIM UMK YHUNONSIPHBIM ABYXMNO3ULIMOHHBLIM
BbIxogom. Cnegytowasa Tabnuua nokasbiBaeT yCTaHOBKY KOMOUHaLMIA
BbIKITHOMaTENEeN AN BO3MOXHbBIX PEXMMOB paboThl:

Pexxumbl paboTbl MAN_ON Beikniouatens | ST2BI_ON
STEP3_ON

TpexnosnunoHHOEe perynnpoBaHme FALSE TRUE nobas

[BYXnNo31LMOHHOE perynmpoBaHue ¢ FALSE FALSE TRUE

BUNoNapHLIM AVana3oHOM ynpaeBnsoLLero

Bo3genctaus (-100 % ... 100 %)

[BYXnNo31LMOHHOE perynmpoBaHue ¢ FALSE FALSE FALSE

YHUMONSPHBLIM AVana3oHOM yrnpasBnsioLLero

Bo3genctaus (0 % ... 100 %)

Py4Hon pexnm TRUE nobas nobas

Tpexnosvl LUMOHHOE perynupoBaHue

B pexume "TpexnosnumMoHHOe perynmnpoBaHmne” MoryT 6biTb chopMMpoBaHbl TpU
COCTOSIHWS yNpaBnsoLLero curHana. Ons aToro 3Ha4yeHUs COCTOSIHUIA JBOUNYHBIX
BbiIxogHbIX curHanos QPOS_P n QNEG_P conoctaBnsatoTcs COOTBETCTBYHOLLUNM
paboyrM COCTOSAHUSIM UCMOMNHUTENBHOMO yCcTponcTea. Tabnuvua nokasbiBaeT
npumep perynmpoBaHnst TemnepaTypbl:

BbixogHble curHanbl HarpeB | UcnonHuTenbHoe yCTPOUCTBO BbIKNKOYEeHO | OxnaxaeHue
QPOS P TRUE FALSE FALSE
QNEG_P FALSE |FALSE TRUE

7-28

M3 BXOQHOM BENUYMHBI YEPE3 XapaKTEPUCTUKY PacCUMTLIBAETCS ANIUTENBHOCTb
nmnynbca. dopma 3ToMN XapakTeEPUCTUKM ONpeaensaeTcsa MMHUManbHoOM
ONUTENbHOCTBIO MMMyrbca unn nay3sbl U KoaddpuumeHtom oTHowweHns RATIOFAC.
HopmanbHoe 3HavyeHue aToro koadpdumumeHTa pasHo 1.

ToukuM paspbiBa Ha XapakTepucTukax obycnoerneHbl MMHUManbHON
ONUTENBHOCTBIO UMMYNbCa UM nays3bl.

MuvHuManbHasa ANUTeNbLHOCTb UMMYNbCca UK nays3bl

MpaBunbHO yCTaHOBMNEHHAsA NpW NapameTpusaumum MUHUMarnbHas AnuTenbHOCTb
umnyneca unu naysel P_B_TM mMoxeT BocnpensTCTBOBaTb KpaTKOBPEMEHHbIM
BKITFOYEHMSAM UK BbIKIMIOYEHUSIM, KOTOPbIE OTpULIATENbHO CKa3bIBAlOTCS HA CPOKe
CMyX0bl KOMMYTaLMOHHBIX 3NIEMEHTOB M UCTIONHUTENBHBLIX YCTPONCTB.

3ameyaHue

Manble abcontoTHble 3Ha4YeHus BxogHon BenunymHbl LMN, koTopble npmeenm Obl K
ONUTENbHOCTN MMNYNbCOB, MeHbLlen, yem P_B_TM, nogaensatoTca. bonbLune
BXOHbIE 3HAYEHUS, KOTOpPbIE NPMBENM Bbl K ANIMTENBHOCTM UMMYIbCOB, OONbLUENR,
yem (PER_TM - P_B_TM), yctanasnmsatotcs Ha 100 % wunu -100 %.

TexHonornyeckne gyHkumm CPU 31xC
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OnnTenbHOCTb NOMOXUTENBHBIX MW OTpULUATENBHBIX UMMYbCOB PacCyYUTbIBAETCH
13 BXOOQHOW BeNU4mMHbl (B %), YMHOXEHHOW Ha ANUTENbHOCTL Nepuoaa:

AnuTensHOCTb UMNynbca = _INV_ X PER_TM

100

Ha cnegytollem pucyHke nokasaHa CMMMETPUYHAs XapakTepucTmka
TpexnosuumoHHoro perynatopa (RATIOFAC = 1):

OnnTtenbHOCTb
NONOXUTENbHOro
A MMnynbca

PER_TM I
PER_TM-P_B_TM

[MocTosiHHO
BKITIOYEHO

-100 % P B_TM T

100 %
[MocTosiHHO
BbIKITIOYEHO

OnnTtenbHOCTb
oTpuUaTenbHoro
uMmnynbsca

Yepes koacppuumeHt RATIOFAC MOXXHO M3MEHUTb OTHOLLEHME ATUTENbHOCTU
NONOXUTENbHBIX UMMYMbCOB K ANIUTENBHOCTU OTPULATENbHBLIX MMMNYNbCOB. B
crnyyae TEPMUYECKOro npoLecca 3TUM MOXHO, Hanp., y4ecTb pasnuyve
MOCTOSIHHBIX BPEMEHWN OOBbEKTa AN HarpeBa u OXNaxaeHUs.

KoadhpumumeHT RATIOFAC BnvseT Takke Ha MUHUManbHY ANUTENbHOCTb
nmnyneca nnu naysbl. KoagduuneHt RATIOFAC < 1 o03HavaeT, 4To Ha 3TOT
KOS (PUUMEHT YMHOXAETCSl MOPOroBOE 3HAYEHWNE ANIS OTPULATENbHbLIX MMMYIHCOB.

KoadcpmumeHnt RATIOFAC < 1

OnnTenbHOCTb MMNYrbCa, paccyYMTaHHas U3 BXOOHOW BENNYUHBI, YMHOXEHHON Ha
ONUTENBbHOCTb NEepuoaa Ha oTpuuaTenlbHOM MMMYbCHOM BbIXOAE, COKpaLLaeTCcs B
COOTBETCTBMM C BennunHom koagpdpuumeHta RATIOFAC.

OnuTenbHOCTb NONOXUTENBLHOrO MMNynbca = X PER_TM

100

JnuTensHOCTb OTpULLaTENbHOro MMMNYIbCa = x PER_TM xRATIOFAC

100

TexHonoruyeckne gyHkumm CPU 31xC
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-200%

Ha crneaytoLieM pucyHKe nokasaHa acuMMeTpUYHas XxapakTepucTyika

Tpexno3suumoHHoro perynatopa (RATIOFAC =

0,5):

[OnutenbHOCTb
NONOXUTENBHOIO

AvmMnynbca

PER_TM

PER_ TM-P_B TM

P_B_TM——

y

P B TM 100%

PER_ TM-P_B TM
PER_TM

[OnutenbHOCTb
OTpUUATENBHOIO
umnyrbca

7-30

KoadcpuumeHnt RATIOFAC > 1

OnuTenbHOCTb MMNYrbCa, paccyYMTaHHas U3 BXOOHOW BENNYUHbBI, YMHOXEHHON Ha
ONUTENBbHOCTb NEpUoaa Ha NONOXUTENBHOM MMMYIbCHOM BbIXOA€E, COKpaLLaeTcs B
COOTBETCTBMM C BennunHom koagpdpuumeHta RATIOFAC.

,U,J'IVITeJ'IbHOCTb oTpuuaTtesrnibHoro nvnyrnbca =

OnuTenbHOCTb NOMNOXNTENBLHOIO mnvnynbca =

INV
100

INV
100

X PER_TM

PER T
RATIOFAC

TexHonornyeckne gyHkumm CPU 31xC
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ﬂByXHO3VIL|VIOHHoe perynnpoBaHue

Mpu ABYXNO3MLMOHHOM PETYNIMPOBaHNM C COOTBETCTBYHOLLMM PENENHbIM
NCMONHUTENBbHBIM YCTPONCTBOM CBSI3a@H TOJbKO MONOXUTENBHBINA MMMNYIbCHBIN
Bbixog QPOS_P 6noka PULSEGEN. B 3aBUCMMOCTM OT NCMOMNb3YyeMoro
AvnanasoHa ynpasnsoLero BO3AENCTBUS ABYXMO3NLNOHHBIA PErynsitop UMeeT
OMNONAPHLIN NN YHUNOMSIPHBIN Anana3oH yrnpaensaloLWwero BO3A4eNCTBmIS.

[ABYyXNo3nUMOHHOE perynupoBaHue ¢ GMNONsIPHbIM AManasoHOM
ynpaenswluiero sosgencrteus (-100 %...100 %)

PER_ TM-P_B_TM

OnntenbHOCTb n
MOSIOXUTENBHOMO QCTOAHHO
\ umnynbca BKITHOYEHO
PER_TM 5

/

[MocTosiHHO
BbIKINHOYEHO
‘\ I P B TM
-100.0 % 0.0 % 100.0 %

[AByXno3nuUMoHHOE perynupoBaHue C YHUNONApPHbLIM ANana3oHOM
ynpaenswuiero sosgencteus (0 %...100 %)

PER_TM

PER_ TM-P_B_TM

P_B_.TM

OnntenbHOCTb
MONOXUTENbHOIO
nmnynoca

J

0.0 %

100.0 %

Ha QNEG_P nmeeTtcsa B pacnopsi>keHUM UHBEPCHBIN BbIXOOAHOW CUrHar, ecnv
BKIIOYEHME ABYXMNO3ULIMOHHOIO PErynsaTopa B KOHTYp perynmpoBaHus Tpedyet
NOrMYeCKN MHBEPTUPOBAHHOIO ABOMYHOMO CUrHana Ansi ynpasnsitowmnx MMNybCoB.

Umnynesc UcnonHutenbHoe UcnonHutenbHoe
YCTPOMCTBO BKITHOYEHO YCTPOMCTBO BbIKITHOYEHO

QPOS P TRUE FALSE

QNEG P FALSE TRUE

TexHonoruyeckne gyHkumm CPU 31xC
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Py‘-IHOﬁ pexum npu AByxX- U TpexXxno3MmunoHHOM perynmpoBaHnm

B pyyHom pexume (MAN_ON = TRUE) aBOMYHbIE BbIXOAbI TPEX- UMK
OBYXMO3MLUMOHHOIO perynsitopa MoryT yCTaHaBnNnBaTbCs Yepes curHarbi
POS_P_ON n NEG_P_ON HeszaBucumo ot INV.

POS_P_ON NEG_P_ON QPOS_P QNEG_P
TpexnosnuynoHHoe FALSE FALSE FALSE FALSE
perynuposanue TRUE FALSE TRUE FALSE

FALSE TRUE FALSE TRUE

TRUE TRUE FALSE FALSE
[Byxno3uumoHHoe FALSE nobas FALSE TRUE
perynmposanue TRUE ntobas TRUE FALSE

MHuumnanusaumnna

SFB "PULSEGEN" cHabeH nporpammMmon nHuumanm3saunmn, Kotopas BbINoHAETCS,
ecnun BxogHon napametp COM_RST ycraHoBneH Ha TRUE.

Bce curHanbHble BbIXOAbl yCTaHOBJ1€HbI B HOJ1b

UHdopmauma 06 owmbkax

MpoBepka NapaMeTpoB NPOM3BOAUTCSH Yepe3 UHCTPYMeHTarnbHoe CPeacTBO Anst
napameTpuaaumm.

TexHonornyeckne gyHkumm CPU 31xC
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MapameTpbl SFB 43

Cnepgytowasn Tabnuua cogepxut BxoaHble napametpbl SFB 43 "PULSEGEN":

MapameTtp | Tun Appec OnucaHue Ounana3oH 3HauyeHue
paH- | (3k3emn- 3HaYeHUn no ymorn-
HbIX NAPHbLIN YyaHuro

DB)
INV REAL 0 INPUT VARIABLE/ BxogHasi nepeMeHHasi 0.0
Yepes BxogHow napameTp "BxogHasi
nepemeHHasn" Npov3BoANTCS
NOAKMtOYEHNE aHanoroBoro
ynpaBnsaoLero BO3AeNCTBUS.
*  [lpu oBYXNO3NLMOHHOM ot —-100/
perynupoBaHuu ¢ RATIOFAC <1: RATIOFAC
00 100 (%)
*  [lpu TpeEXnosnunoHHOM o1 -100 go
perynupoBaHuu ¢ RATIOFAC >1: 100/
RATIOFAC
(%)
* [lpu 4BYXNO3ULMOHHOM o1 -100 po
perynmpoBaHnyi OUNonsipHoMm: 100 (%)
* [lpu 4BYXNO3ULMOHHOM ot 0 go 100
perynmpoBaHumM YHUNOSIPHOM: (%)
PER_TM TIME 4 PERIOD TIME/OnuTenbHoCTb Nepuoaa >=20* T#1s
Yepes napametp "AnuTensHOCTb CYCLE
nepvofa" BBOAWUTCS NOCTOSIHHAS SFB 43
ONUTENbHOCTL Neproga LWNMPOTHO- (cooTBeETCT-
nUMnynbcHon moaynsauum. OHa BYET Bpeme-
COOTBETCTBYET BPEMEHM OMpoca HK onpoca
perynaTopa. OTHOLLEHNE BpeMEHH SFB 41)
onpoca hopM1poBaTens MMMYnbCOB K
BPEMEHU Onpoca perynstopa onpeaenset
TOYHOCTb LUMPOTHO-MMMYNbCHON
MOZYNSALIMM.

P_B_TM TIME 8 MINIMUM PULSE/BREAK TIME/ >= CYCLE | T#50ms
MuHUManbHas 4AUTENbHOCTb UMMyIbca
unu nay3sl
Yepes napameTtp "MunHumManbHas
ONUTENbHOCTL UMNyNbca unu nay3abl "
MOXeET ObITb YyCTAHOBMNEHA MUHMManbHas
ANUTENbHOCTL MMMyNbca UK Naysbl.

RATIOFAC | REAL 12 RATIO FACTOR/KoachduumeHT 0.1...10.0 1.0
OTHOLLIEHNS
Yepes BxogHOW napameTp
"KoahpnUMEHT OTHOLLEHUS" MOXHO
N3MEHSTb OTHOLLEHWE ANUTENBHOCTU
oTpULaTENbHBIX UMMNYSLCOB K
ONUTENBHOCTU NMONOXUTENBbHBLIX
uMmnynecoB. B cnyyae Tepmuyeckoro
npoLecca 3TUM MOXXHO KOMMEHCMPOBaTb
pasnuyme NoCTOsIHHbIX BPEMEHU Ans
Harpesa v oxnaxgaeHus (Hanp., npoLecc ¢
3MEeKTPUYECKMM HarpeBOM U BOASHBLIM
OXNAXKAEHNEM).

TexHonoruyeckne gyHkumm CPU 31xC
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MapameTp

Tvn
AaH-
HbIX

Anpec
(ak3emn-
NAPHbIN
DB)

OnucaHune

Ounana3oH
3Ha4YeHun

3HaueHue
no ymon-
YyaHUIO

STEP3_ON

BOOL

16.0

THREE STEP CONTROL ON/
BkrntoueHne TpexmnosnLMoHHOro
perynMpoBaHus

Yepes BxogHow napameTp "BkntoyeHne
TPEXMNO3NLMOHHOTO perynmpoBaHms”
aKTUBU3NPYETCS COOTBETCTBYHOLLWNA
pexumM paboTbl. Mpy TPEXNO3ULIMOHHOM
perynMpoBaHum paboTatoT 06a BbIXOOHbIX
curHana.

TRUE

ST2BI_ON

BOOL

16.1

TWO STEP CONTROL FOR BIPOLAR
MANIPULATED VALUE RANGE ON/
BkrntoyeHne AByXNO3MLMOHHOIO
perynMpoBaHnus ans 6unonspHoro
JvanasoHa ynpasnsiioLero Bo3aencTems
Yepes BxogHow napameTp "BkntoyeHne
OBYXMO3ULMOHHOMO PerynMpoBaHns 4ns
GUNONAPHOro AManasoHa ynpaenstoLLero
BO34encTBNS" MOXHO NPOUN3BOAUTL BbIOOP
Mexay pexvmamu "[Byxno3uLmMoHHOe
perynvpoBaHue ans 6unonsipHoro
OvanasoHa ynpaensioLLero Bosgencrams "
1 "[ByXNO3ULMOHHOE perynMpoBaHve ans
YHUMOMSIPHOMO AMana3oHa ynpaenstoLLero
Bo3gencTausa ". MNpu 3TOM JOMKHO ObITb
STEP3 ON = FALSE.

FALSE

MAN_ON

BOOL

16.2

MANUAL MODE ON/

BkrtoyeHne pyyHoro pexuma

Mpn ycTaHOBKE BXOAHOrO napameTpa
"BkritoveHme py4yHoro pexmnma" MoxHO
yCTaHaBnuBaTb BbIXOAHbLIE CUrHarmbI
BPY4HYIO.

FALSE

POS_P_ON

BOOL

16.3

POSITIVE MODE ON/ BkritoueHue
MOMOXMTENbHOIO MMMynbca

Mpy py4HOM TPEXMO3ULMOHHOM
perynMpoBaHunn Yepes BXOAHOW napameTp
"BkrtoveHre nonoXxnTensHoro nvnynsca"
MOXXHO YNpaBnsiTe BbIXOAHLIM CUrHANoMm
QPOS_P. lNpu py4HOM ABYXMO3ULMOHHOM
perynupoBaHun QNEG_P Bcerga
yCTaHaBMMBAETCst NIHBEPCHO MO
oTHoweHno K QPOS _P.

FALSE

NEG_P_ON

BOOL

16.4

NEGATIVE PULSE ON/ BkntoueHnne
OTpULATENBHOrO MMMYIbca

Mpy py4HOM TPEXMO3NLMOHHOM
perynMpoBaHunn Yepes BXOAHOM napameTp
"BkrtoveHne oTpulaTenbHOro nMnynsca”
MOXXHO YNpaBnsiTe BbIXOAHLIM CUrHANoMm
QNEG_P. Npn py4HOM ABYXNO3MLMOHHOM
perynupoBaHun QNEG_P Bcerga
yCTaHaBMMBAETCst UHBEPCHO MO
OTHoLeHno K QPOS P.

FALSE
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MapameTtp | Tun Apapec OnucaHue [Avnana3soH 3HaueHue
baH- | (3k3emn- 3Ha4YeHUn no ymon-
HbIX NAPHbIN YaHuo
DB)

SYN_ON BOOL 16.5 SYNCHRONISATION ON/ Ynpasne- TRUE
BkntoveHne cUHXpoHM3aLnm Hue:
MmeeTcs BO3MOXHOCTb NyTem yctaHoBkn | PER_TM =
BXOAHOro napameTpa "BkntoveHne BPEMEHN
CUHXPOHM3auunN" aBTOMaTUYECKU onpoca
CVMHXPOHU3MPOBaTb BbIBOA MMMYJIbCOB C SFB 41
6r10KOM, KOTOpPbI OGHOBNAET BXOAHYIO
BenuuuHy INV. 3Tum obecneunBaeTtcs,
YTO M3MEHEHMNE BXOAHOW BEMUYMHbI KaK
MOXHO BbicTpee npeobpasyertcs B
BbIXOAHOW MMMYIIbC.

COM_RST |BOOL 16.6 COMPLETE RESTART [[NonHbi# TRUE: FALSE
nepesanyck] HoBbIl nyck
Bnok nmeet nporpammy nHuumanusaumm, | FALSE:
KoTopasa obpabaTbiBaeTcs, eCnv BXO4 Pexum
COM_RST ycTtaHOBnEH. perynvpo-

BaHUs

CYCLE TIME 18 SAMPLE TIME/Bpems onpoca >= 20 mc T#10ms
Bpems mexay BbidoBamy G6rioka JOMMKHO
ObITb NOCTOSIHHBIM. Bxop «Bpemsi
onpoca» ykasblBaeT BPEMsI MeXay
Bbl30BamMu 6noka.

3ameyaHue

3HauyeHWs1 BXOAHbIX MapameTpoB B Grioke He orpaHWYeHbl; NpoBepka napameTpoB

He Npon3BoguUTCA.

Cnepyowasn Tabnuua cogepxut BbixoaHble napametpbl SFB 43 "PULSEGEN":

BbiBOA OTpUUaTENBHOrO MMMynbea
BbixogHon napameTp "BbiBoa
oTpuLaTenbLHOro uMnynsca”
yCTaHaBMMBAETCS, KOraa LOJKeH ObITb
BbIBEAEH OAMH MMmnynbe. Mpu
TPEXMNO3NLMOHHOM PErYNMPOBaHNUN 3TO
oTpuuaTenbHbIA umnynbe. Mpu
OBYXMO3VULNOHHOM pPeErynnpoBaHum
QNEG_P Bcerga ycraHaBnusaetcs
MHBEPCHO Mo oTHoweHuo K QPOS P.

MapameTtp | Tun Apapec OnucaHue [Avnana3soH 3HaueHue
baH- | (3k3emn- 3Ha4YeHUn no ymon-
HbIX NAPHbIN YyaHuo
DB)
QPOS_P BOOL 22.0 OUTPUT POSITIVE PULSE/ FALSE
BbiBO4 NONOXUTENBHOMO UMMyNbca
BbixogHon napameTp "BrbiBoa
NOMNOXUTENbHOrO UMMynbca"
yCTaHaBNMBAaETCA, KOraa JOIMKeH ObiTb
BblBEEH OAWH umnyrnbe. MNpu
TPEXMO3NLIMOHHOM PErYNMPOBaHNA 3TO
NONOXUTENbHbIA UMNynbC. MNpr
OBYXMNO3MLMOHHOM pErynMpoBaHu
QNEG_P Bcerpa ycraHaBnuBaetcs
MHBEPCHO Mo oTHoweHuio K QPOS P.
QNEG_P BOOL 22.1 OUTPUT NEGATIVE PULSE/ FALSE

TexHonoruyeckne gyHkumm CPU 31xC
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7.6 [OuarHocTuka n o6paboTka owmnbOK

[MpoBepka 3Ha4YeHMN napameTpoB NPON3BOANTCA Yepe3 SKpaHHbIE POpMbI AN
napameTpu3auumn. Ecnv napameTpmsaums npomM3BoanTcs 13 NnporpamMmmbl
nonb3oBaTensd, TO NapamMeTpbl He NPOBEPSAIOTCA Ha "6eccMbicneHHOCTL". O HUX Bbl
He nony4aeTte MHgopmauun o6 owmbkax.

7.7 TMpumepsbl

Mprmepbl (NporpaMmma 1 onucaHue) HaxodaTCa Ha NpuraraeMoM K Ballen
OOKYMEHTAaLMN KOMNaKT-ANCKE, UIN Bbl MOXKETE NOMy4YnTb MX Yeped VIHTepHeT.
[MpoeKT COCTOUT N3 HECKONMBbKNX OTKOMMEHTUPOBAHHbIX NporpaMmm S7 pasnnyHon
CMOXHOCTU 1 Ha3HaYeHws.

WHcTannauusa npMMepoB onncaHa Ha koMnakT-gucke B coanne readme.wri. lNMocne
WHCTaNNALMM NpUMepbl HaXoaaTCA B KaTanore

..\STEP7\EXAMPLES\ZDt26_04_TF 31xC_PID.
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7.8 TlpeamMeTHbIN yKa3aTenb, perynmpoBaHue
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