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Kak pabotaetr mogynb FM 355

3.1 bBbasoBas cTpyktypa moaynsa FM 355

KpaTtkui 0630op

B gaHHOoM pasgene anst obbsacHeHMs 6a30BON CTPYKTYPbl U BO3MOXHbIX COeAMHEHWUn mMogyns FM 355
NCMNONb3YHTCs BIIOK-CXEMBbI.

BasoBas cTpyktypa FM 355

FM 355 C u FM 355 S wumetoT cxoxyro 6a3oByto CTPyKTypy. B cocTaBe 3TOM CTPYKTypbl MOXHO
BbIAENUTL CrieaytoLine yHKUMOHanbHbIe GroKu:
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Bxoabl moagynsa FM 355

- 4 aHanoroBbIX BXOAA C COOTBETCTBYIOLLUMU CXEMAMW COMNPSXKEHNS

- 1 onopHbI BXOA AN TEpMOPE3NCTopa TEPMOKOMMEHCaLMN

- 8 ANCKpPEeTHbIX BXOL40B

Perynsitop

- 4 HezaBUCWUMbIX Opyr OT Apyra kaHana ynpaBreHusl, KaXabli M3 KOTOPbIX COAEPXMT OGrnoku
OpMMPOBaAHMSA CUCTEMHOW OLLMOGKK, anropMTtMa ynpaBneHns 1 Bbixoga perynsatopa

Bbixogbl mogyna FM 355

- 4 aHanoroBbix Bbixoga (Tonbko ana FM 355 C)

- 8 anckpeTHbIX BbIxogoB (Tonbko anst FM 355 S)

Mogynb aBTomartuyeckoro perynuposaHua FM 355
A5E00059344-02



Kak pabotaet mogynb FM 355

Bnok-cxema mogynsa FM355 C

Ha puc. 3-1 nokasaHbl 6nok-cxema mogyna FM 355 C (perynsitop HenpepbiBHOrO YnpaeneHusl) u
BO3MOXHbIE€ COEMHEHNA MEXAY €ro OTAENbHbIMU (PYHKLMOHaNbHLIMK GriokamMu.

Bxoabl FM 355 C
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Bxoa 1 conpsKeHns
1 1
1 1
1 1
1 1
AHanoroBbI - Brnok
Bxoa 4 conpsKeHns

T

KoHTponbHble
noaKnoveHus
[ANsi aHanorosbIX

avanne 1.4

Bxoa 1

[uckpeTHbIN

]

Perynartop Boixogbl FM 355 C
-
AHanoroBbl
® Bbixon 1
m| Kanan .
vnpaenexus 1 1
1
!
! 1
! 1
! 1
! 1
! 1
! 1
! 1
! !
!
!
1
o | AHanorosebii
Bbixoa 4
m={ Kanan -
vnpaenexus 4

Bxon 8

[OnckpeTHbIN

AN

o HasHayeHne Bx040B 1 BbIXOAOB

KaHanaw ynpasneHua
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Puc. 3-1 bnok-cxema mogyna FM 355 C (perynatop HenpepbIBHOrO yrnpaBieHus)

Bo3MoxHble coegMHEHUA Mexay oTaenbHbIMKU 6nokammn FM 355 C

dyHkuMoHanbHble 6riokn FM 355 C He nMeroT OMKCUPOBAHHbIX Ha3Ha4YeHW Mo CBA3W Opyr C
apyroMm. Mx BO3MOXHO COeQMHUTBL B COOTBETCTBUMN C TPEDOYEMOW KOHpUIypaLMEN.
Kaxkgbii aHanoroebli BXOA4 UMeET COOCTBEHHbIA aHanoroBbli 610K CONPSXKEHWs1, BKITHOYAOLWMIA B
cebst punbTp, YCTPONCTBO NMHEApU3aLnmM N yCTPOMCTBO MacLUTabnpOBaHuS.
Bbl MOXeTe Ha3HauuTb A0 4 aHanoroBbiX BXOAOB U A0 3 AWUCKPETHbLIX BXOAOB KaXXOoOMYy KaHany
ynpaeneHus. Kaxpgblin KaHan MOXeT ObiTb MOAKITHYEH K aHANoroBoMy 610Ky COMPSXKEHUS, K ANCKPETHbIM

BXOZaM, a Takke K BbIXO4y APYroro kaHana ynpasneHus.

Kaxxgbii aHanoroBbiv BbIXO4 MOXET ObITb MOAKIHOYEH K BbIXOAY Perynsatopa Uin K aHaroroBomy
OMnoOKy COMpsKeHUs.
ncnonb3oBaTbCs, Hanpumep, AN npeobpasoBaHUs HENUHENHOW TemnepaTypHOW XapakTepucTuku B
JNIMHENHbIN BbIXOQHOW CUrHan.

Mopaynb aBTomatuyeckoro perynuposanust FM 355

A5E00059344-02

BO3MOXHOCTb MOAKMIOYEHWUST K aHaroroBoMy O6rOKy COMPsiKEeHUS MOXeT
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Kak pabotaetr mogynb FM 355

Bnok-cxema mogyns FM355 S

Ha puc. 3-2 nokasaHbl 6nok-cxema moaynsa FM 355 S (perynatop nowaroBoro ynpaeneHusi) U
BO3MOXHbIE€ COEQMHEHNA MEXAY €ro OTAENbHbIMU (PYHKLMOHaNbHbIMM GriokamMu.

Bxoabl FM 355 S Perynsatop Beixogbl FM 355 S
AHanoroBbI - Brok .
Ll Lol
Bxof 1 conpsbkeHnst MCKpeTHL
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1— -
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A P 2 kaHan | BexoA 3
yrpaBneHus [VCKpeTHbI
T BbIxog 4
KoHTponbHble [IncKkpeTHbI
noaKnoveHus 3 kaHan BbIXod 5
NSt aHanorosbl - yripaBneHus [MCKPETHBII
pvanno 1_ 4 BBIXO/ 6
[nckpeTHbIN
. 4 xaHan BbIxoa 7
ﬂVICKP19THbW| - ™| ynpaenenus | OnckpeTHbIN
Bxon BbIxoa 8
1
1
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KaHanam ynpasreHus
ocyllecTBnsieTcst 6e3 orpaHuyeHui

Puc. 3-2 bnok-cxema moaynst FM 355 S (perynaTop nowaroBoro ynpasnieHus)

Bo3MoxHble coegMHEHUA Mexay oTaenbHbIMU 6nokamu FM 355 S

dyHKUMOHanbHble 6riokn FM 355 S He MMeoT OMKCMPOBAHHBLIX Ha3HAYeHW MO CBA3W OpPYr C
apyroMm. X BO3MOXHO COeQMHUTBL B COOTBETCTBUMN C TPEDOYEMOW KOHpUIypaLMEN.

Kaxxgbin aHanoroebl BXOA4 UMeET COBCTBEHHbIA aHanoroBbli 610K CONPSXKEHUs], BKITHOYAOLWMIA B
cebst punbTp, YCTPONCTBO NMHEapu3aLmnm n yCTpoOMCTBO MacLUTabnpoBaHus.

Bbl MOXeTe Ha3HauuTb 40 4 aHanoroBbiX BXOAOB U A0 5 AWCKPETHbLIX BXOAOB KaXOoOMYy KaHary
ynpaeneHus. Kaxablin kKaHan MOXeT ObiTb MOAKITHOYEH K aHANoroBoMy 610Ky COMPSKEHUS, K ANCKPETHbIM
BXOQaM, a TakkKe K BbIXO4Y APYroro kaHana ynpaeneHus.

[nckpeTHble BbIXOAbl MOMAPHO XXECTKO Ha3HaYeHbl YEeTbIPEM KaHanam yrnpaBneHus.

Mogynb aBTomartuyeckoro perynuposaHua FM 355
3-4 A5E00059344-02



Kak pabotaet mogynb FM 355

3.2 OcHOBHbIe napameTpbl

KpaTtkui 0630p

Mogynb FM 355 MMeeT OCHOBHble MapaMeTpbl, CBA3aHHbIE C MPEPbLIBAHMSMU U PeakuMen Ha pPexum

npoueccopa STOP.

OcHoBHbIe NapameTpbl

OcCHOBHble napameTpbl MOFyT YyCTaHaBnvMBaTbCs B

onuumn

"HW CONFIG"

obopynoBaHusa") B meHo "Basic Parameters" ("OcHoBHble napameTpbl").

Bo3amMoxHbI criegytoLme YyCTaHOBKU:

e [eHepauus npepbiBaHUA
- Yes (Oa)
- No (HeT)

»  Cenekunsa npepbiBaHUN

- None (OrtcytcTByerT)

- Diagnostic interrupt (MpepbiBaHNE gMArHOCTUKK)

» Peakuusa Ha pexum npoueccopa STOP

- Continue processing  (IMpogomkeHne paboTbl)

Mopaynb aBTomatuyeckoro perynuposanust FM 355
A5E00059344-02
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Kak pabotaetr mogynb FM 355

3.3 Bxoabl moayna FM 355

KpaTtkui 0630p

K aHanoroBbiM BXogam MOryT ObiTb MOACOEAMHEHbl pas3NnuYHble TUMbl AaT4MKOB. BxogHble

CurHanbl AaT4YMKOB B CXemax Ornoka conpsiKeHusi MPUBOASTCA B COOTBETCTBME C TpeboBaHUsIMU,
npeabsBnsemMbiMum K HAM, A4ns obpabotkm B mogyne FM 355.

paboune pexxumbl.

PerynsTtopsbl

HernpepbIBHOrO yrpaereHnst U perynaTopbl

OLVHAKOBYIO CTPYKTYPY aHarnoroBbiX U AUCKPETHbIX BXOAOB.

3.3.1 AHanoroBble Bxoabl
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[unckpeTHble BXxoabl MOTyT MCMONb30BaTbCA AN nepekntoyveHna moayna FM 355 B pasnuyHble

noLwaroBoro ynpasieHna UumMerT

Twvn gatymka
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KoHTponbHbIf
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KOHpUrypaumum

dunbtp  N3Bnevexune
KOPHSI

TnHeape-
3aums

Hopmanu-
3aums

AHanoroBbl
curHan,
oTBevarLun
TpeboBaHuAM
ansi o6pabotkm
B Moayrne

Puc. 3-3 O6paboTka BXO4HOro aHaroroBoro curHana ans agantauum K TeXHUYECKAM YCITOBUSAM

Mogynb aBTomartuyeckoro perynuposaHua FM 355
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Kak pabotaet mogynb FM 355

AHanoroBble BXoabl Mogyrnsi MOryT OblTb MPUCNOCOGNEHbl K pas3fnuWYHbIM AaTyuMkaM C MOMOLLbH
HaCTpoWkK (KOHUrypupoBaHus) napaMmeTpoB. [1pn 3TOM BO3MOXHbI CreayoLne YCTaHOBKM:;
* AHarnoroBbli BXo4 He paboTaeT (Hanpumep, He 3a4eCTBOBaH)

o JlaTymk TOKa B AnanasoHe 0...20 MA

o JlaTymk TOKa B AnanasoHe 4 ...20 MA

e [artuuk HanpsixeHust B guanasoHe 0...10B

e Pt100,-200...850 °C

« Pt 100, —200 ... 556 °C (yoBOeHHOe pa3peLleHmne)

« Pt 100, —200 ... 130 °C (y4eTBEpPEHHOE pa3peLLeHne)

e TepmoanemeHTbl TMNOB B, J, K, R u S (aHanorosbii Bxog -80 mB ... 80 mB)

e [lpounsBornbHbI TEPMO3NEMEHT (aHanorosbli Bxog -80 mB ... 80 mB)

AHanorosble BXobl KOHPUIYPUPYIOTCA € nomMoLlpbto WwabnoHa "Analog input” (“AHanoroBbin Bxog”).

ApanTtauumsa K YyactoTe NUTaroLen cetTu

Mpn o6paboTke BXOAHOro cCuUrHamna MOXET OblTb yYTeHa 4yacToTa NuTalwen ceTu Afs NoaaBneHust
NMoMex Npu U3MepeHnn aHanoroeblx curHanos. [Mpu 3TOM BO3MOXHbI CreayroLimne YCTaHOBKU:

e 50Hz (Pabota ¢ ceTbto 50 L)
e 60Hz (Pa6ota ¢ ceTbto 60 L)

KoHdpurypaumst nponssoantca Ha akpaHe "Overview” ("O63o0p") mogyna FM355;

onummn meHio: Tools (Cepsuc) > Module Parameters (MapameTpbl Mmogyns)

Bbi6op hopmaTa namepeHums temneparypbl: Lienbcun/®apeHrenT

TemnepaTypa MOXET namepaTbes B rpagycax Llenbcusa °C n rpagycax ®@apenrenTa °F.

KoHdpurypaumst nponssoantca Ha akpaHe "Overview” ("O63op") mogyna FM355;

onummn meHio: Tools (Cepsuc) > Module Parameters (lMapameTpbl moayns).

OnopHoe nogknoyeHne

Ecnu B kayecTBe gaTtunka Bbl nogkniodaeTte TepMonapy K aHanoroBoMmy Bxogdy, Bbl MoxeTe Takke K
onopHomy Bxogy Mmoayna FM 355 nogkniounte Tepmopesuctop TepmokomneHcaumm Pt 100 gns

HaCTPOWKM XapaKkTepUCTVKN Tepmonapsbi.

KoHdpurypaumst nponssoantca Ha akpaHe "Overview” ("O63o0p") mogyna FM355;
onummn meHio: Tools (Cepsuc) > Module Parameters (lMapameTpbl moayns).

Mpn uncnonb3oBaHWM BXO4A OMOPHOrO MOAKMIOYEHMS, Bpems onpoca AN KaXAoro perynstopa
yBENn4YMBaEeTCs Ha Bpemsi Npeobpa3oBaHMs Ansl BXOA4A ONOPHOro nogkntoveHms (cMm. puc. 3-32 n 3-33).

Mopaynb aBTomatuyeckoro perynuposanust FM 355
A5E00059344-02 3-7



Kak pabotaetr mogynb FM 355

AganTtauusa aHanoroBbIX 3HAa4YeHMW BXOAHOro CUrHana

Brnok conpsaXeHuna — onok, B KOTOPOM BbINOJTHAETCA agantauua aHanoroBbIX 3HaA4YEHUIN BXOOHbIX

CUrHanoB, MMeeT Habop pasnuyHbIX HacTpauBaembiX MapamMeTpoB.

B cnegywowen Tabnuue

npegcTtasneH 0630p 3TUX NapamMeTpPoB N UX 3HAYEHUIN HACTPOWKM.

MapameTp 3HauyeHns1 HaCTPOWKN MpnmeyaHus
12 bits (12 6uT) Bpems npeobpasoBaHua 20 mc (50 Iu)
Resolution Bpems npeobpasoBaHust 16%/3 Mc (60 I'u)
(PaspelLueHue)
14 bits (14 6uT) Bpems npeobpasosaHusa 100 mc
Filter ON/Off (Br/Bbikr) dunbTp 1-ro Nnopsaka, paspeLleHve
(SUnbTp) MocTostHHas BpemeHn (c) Mo BPEMEHWN KOTOPOro onpegensercs

NOCTOSIHHOW BPpEMEHU

Square root
(KBagpaTHbIi KOpeHb)

On/Off (Bkn/Bbikn)

[lns nvHeapusaumm cUrHanoB OT AaTyKKa,
KOTOpble UMEWT KBagpaTWuYHyl0o CBA3b C
“3MepsieMoi NepeMeHHol npolecca

Normalization

Bottom (HwxH.)

Ons I'Ip606p83OBaHVIFl BXOAHbIX CWUrHanoB B
Tpe6yeMb|e TeXHn4yeckne egnHuubl ¢ NOMOLLUBbIO

(Hopmanu3sauus) T B NUHENHOW WHTEpnonAuUM Mexay HadanbHOn
op (BepxH.) To4kow (bottom) n koHeYHbIM 3HaYeHuem (top)

On/Off (Bkn/Bbikn)

Polyline 13 Toyek pAnaA  uHTep-

(UHTepnonsuus) nonsyum B: [ns nuHeapu3aunm XxapakTepucTyKu gatuuka
MA (4ns Toka)
MB (ans HanpsbkeHust)

MpumeyaHue:

Normalization/ Polyline: npeobpa3oBaHne 13 eguHuy,

MA nnn MB B TexHMYeckMe eauHuLbl BbIMNOSHSETCS C

MOMOLLbIO crnarHoB unu (ecnu pexxum Polyline He akTUBUpOBaH) C MOMOLLbI0 HOpManu3auuu.

Polyline wucnonb3yetca ang

JIMHeapusaunn

NUHeapu3aLmuy NMGLIX APYIMX XapakTepucTuK.

3-8

XapakKTepUCTUKn nNpoun3BOJSIbHOIO TepMO3aneMeHTa wunn ana

Mogynb aBTomartuyeckoro perynuposaHua FM 355
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Kak pabotaet mogynb FM 355

3.3.2 [uckpeTHble BXoAbl

OnckpeTHble BXOAbl MCMOMb3YHTCS ANs NEepeknioveHns pabounmx pexuMoB OTAEMbHBIX KaHanoB
yrnpaBneHus.

PaboTa guckpeTHbIX BXO4OB MOXET HacTpamBaTtbcs (KOHpUrypmpoBaTtbes).

Mpy 3TOM BO3MOXHbI CrieytoLne YCTaHOBKM AN KaX40ro U3 BOCbMU AUCKPETHBIX BXOO0B:

« High-active (Bbicokasi akTUBHOCTb)
» Low-active or open (Hn3kast akTMBHOCTb UMW OTKPbLITOCTb)

KoHdpurypaumst nponssoantca Ha akpaHe "Overview” ("O63o0p") mogyna FM355;
onuun meHio: Tools (CepBuc) > Module Parameters (MapameTpbl moayns)

MoryT BbiOMpaTbCa cnegyowme pabodne pexmmei:

» [lepekntoveHune Ha pexnm onpeaeneHms ynpaensowen nepemeHHon ¢ nomowbio FB PID_FM
e [lepekntoveHne Ha pexnm KOMMYTUPOBaHUA (onpeaeneHre ynpaesnsioLwen nepemMeHHON ¢ NOMOLLIbHO
aHanoroBbIX BXO40B)

e [lepekntoveHne Ha peXnm CoXxpaHeHnsl ynpaensaoLen nepeMeHHon

Bonee Toro, Bbl MOXeTe HasHauWTb criedylollMe CurHanbl C MOMOLLUBI OUCKPETHbIX BXOAOB AnS
pEerynsaTopoB MOLLAroBoro yrnpasneHus:

» Position feedback (nosnumoHHas obpatHas ceasb (OC)): perynartop Ha BEpXHEM npeaene

» Position feedback (nosnumoHHas obpatHas cBasb (OC)): perynatop Ha HWKHeEM npegene

Mopaynb aBTomatuyeckoro perynuposanust FM 355
A5E00059344-02 39



Kak pabotaetr mogynb FM 355

3.4 Perynsartop

KpaTtkui 0630p

Perynstopbl kaxgoro kaHana FM 355 coctoaT ns cnegytowmx 6rokos:

»  Bnok dopmnpoBaHus curHana owmnbku (paccornacoBaHums)
- Mpu aganTaumMn BeNWYMHbI YCTABKM M NEPEMEHHON npoLecca
- MpW CenekuMun CUrHanoB ANA 3a4aHHOro 3HadeHust (ycTaBku), NepemMeHHOW npoLlecca,
andpepeHumanbHOro Bxoga u nepemMeHHoN noMexm
« bBnok anroputma ynpaeneHus
- ynpaBneHue TEPMUYECKNM NPOLLECCOM
- NWO-perynarop
+ bBrnok BbixogoBs
- 3aMeHa ynpaBnstoLlen nepeMeHHom

- aganTtauus ynpasnsitowen nepemMmeHHon

KoHdpurypaumst nponssoantca Ha akpaHax "Error signal formation” ("®opmunpoBaHue curHana owmokn"),
"Control algorithm” ("Anroputm ynpaenenusi") n "Controller output” ("Beixoabl perynatopa"):
onuuun meHio: Tools (CepBuc) > Module Parameters (MapameTpbl moayns)

Ha puc. 3-4 nokasaHa CTpykTypa perynatopa.

Perynartop
CwurHansl Anroputmbl Bbixoapl
oLmbkn ynpaeneHus perynsitopa

Puc. 3-4 CtpykTypa perynatopa

Mogynb aBTomartuyeckoro perynuposaHua FM 355
3-10 AS5E00059344-02



Kak pabotaet mogynb FM 355

Tunbi perynaTtopos

Bbl MOXeTE yCTaHaBNMBaTb pasfnYHbIA TUM yrpaBneHus (TN perynsitopa) Ansa Kaxgoro kaHana
ynpaenexusa FM 355 C nunn FM 355 S:

e cTabunusaumsa napameTpa Ha 3afaHHOM YPOBHE UMM KackagHoe yrnpaBreHue

e TPEXMO3NLMOHHOE PerynmpoBaHne

e MponopLMOHanbHoe/CMellaHHoe yrpaBreHme

Bbl MOXeTe BbIOpaThb cnegyowme OONONHUTENbHbIE pexnmbl pabotel FM 355 S:
e MMNYIbCHbIV perynsaTop
e perynsatop noLiaroBoro ynpaeneHus ¢ nosnumoHHon OC

e perynsatop noluaroBoro ynpasnenunsa 6e3 nosunymnoHHon OC

dopmMUpoBaHMe cUrHana own6KM (paccornacoBaHusA)

B mogynax FM 355 C wn FM 355 S ucnonb3yloTcs oguHaKkoBble ©a3oBble CTPYKTypbl 6Groka
dopMMpOBaHMSA cuUrHana onbKu.

OdbekTnBHOE 3Ha4eHMEe YCTaBKM (3adaHHOro 3HadeHust napameTpa) U 3EPEKTUBHOE 3HAYEeHMe
nepemeHHoNn npouecca OPMUPYIOTCA M3 3HAYEHMI YCTaBKM W MNEPEMEHHON npouecca MnocpencTsoM
COOTBETCTBYWOLWEN WX 00paboTkM (agantaumm). [lpn BbMUTAHUKM ITUX BENWYMH Opyr W3 gpyra
COOTBETCTBYIOLLLEE COObLLIEHME curHana ownbkm (paccornacoBaHnsi) NOCTYNUT B PErynsiTop.

Cenekuns curHana MOXeT BbIMOMHATLCA AN 3HaYeHWst YCTaBKM M MEepeMeHHOW npouecca. JTo
onpegensieT yHuBepcanbHbIn xapaktep moaynsa FM355 ¢ Touku 3peHns ero npyumeHeHus (cm. Tabn. 3-1).

CTpyKTypbl hOPMUPOBaAHUSA CUrHana owmbkM (paccornacoBaHusl) OTNMYATCA ANS pasfnyHbIX TUMOB
yrnpaBneHus.
OTn pasnnumnsa nokasaHbl Ha pucyHkax: puc. 3-5 ... 3-8.

Mopaynb aBTomatuyeckoro perynuposanust FM 355
A5E00059344-02 3-11



Kak pabotaetr mogynb FM 355

ApanTtauusa curHana yctaeku
-
- e P e >
-
. C(:mrHan 1 OphekTnBH. 3Ha4YeHne
nepe-
" - " CcurHana yctaeku
MeHHasi)  Kritou Muna Hopmanusauusa + y
ycTaBku 3aliuThl  (OrpaHu-  (orpaHuyeHue ’
curHana  YeHwuie no curHana — | Curnan
YCTaBKM  CKOPOCTU MO aMnnuTyae = ownBKm
HapacTa- v npuBefeHune =
HUa B 3a[aHHbIN
[MpepbiBaHue
.‘k curHana) [NanasoH) | pep
, ) .
+*
. Curnan OhdheKTUBH. 3HaYEHne
(nepemeHHas) nepemMeHHol npoLiecca
npouecca A <
. e »
’ “r IOnddepeHumnanbHbIi
BXO[,
'_'
) »
Ta Curnan
(nepemeHHas) nomexm

Puc. 3-5 ®opmupoBaHue curHana owmbku B KackagHOM CUCTEME YrpaBieHns Unu
B CMCTEMe cTabunusaumm napameTpa Ha 3a4aHHOM YPOBHE

Mpn KackagHOM ynpaBneHnn 3HavYeHne ynpaensoLen nepemeHHon ans segyulero perynaropa (Master)
BblOMpaeTca kak 3agaBaemas BenuumHa (3HadeHue yctaeku). B npumepe (Puc. 3-6) ynpaenstowias
nepemeHHas perynatopa 1 BbiGUpaeTca kak 3HaYeHne ycTaBku Ans perynsaropa 2.

Ecnn BTOpmyHbIN (Begombid) (Secondary) perynatop, € KoHduUrypauven pexumma crabunusauum
napameTpa Ha YPOBHE 3HAYeHUs YCTaBKW, MEPEKITIOYEH HA PYYHOW PeXMM (U3 pexrMma aBToMaTu4ecKoro
perynupoBaHusi), B Moayne cooTtBeTcTByowmi Begywun (Master) perynatop Takke Oyget
aBTOMAaTUYECKM NEPEKNIOYEH B PYYHOW pexum M OyaeT HaxoguTbCs B 3TOM peXuMme npu nocnegHewn
BBELEHHON ynpaBnsloWwen nepeMeHHon. Ho Kak TONMbKO BTOPUYHBIA PEryrsiTOp BEPHETCS K PEXuMy
aBTOMAaTUYECKOro perynvpoBaHus, BeQyLLUN perynaTop Takke aBTOMaTUYECKN MEPEKoYUTCS B PEXUM
aBTOMAaTUYECKOrO PEryrmpoBaHus.

Ecnn ynpaensitolwas nepemMeHHasi BTOPUYHOTO PErynsitopa BXOAWUT B OrpaHUYEHWE WIN ecrim (OPOHT
CUrHana ycTaBKM BTOPUYHOIO perynsitopa orpaHuyeH dyHKumen nuroobpasHoro curHamna B KaHane
CUrHana yCTaBKW, TO MHTErparibHbli KOMMOHEHT Beayllero perynsitopa GrokupyeTcsi onpeneneHHbIM
o6pa3som, noka NpuYnHa Ans orpaHnYeHns He ByaeT yaaneHa BO BTOPUYHOM PerynsiTope.

Mogynb aBTomartuyeckoro perynuposaHua FM 355
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Kak pabotaet mogynb FM 355

sp LMN QLMNUPF_____| ————n
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Puc. 3-6 KackagHas cuctema ynpaeneHusi ¢ AByms NeTnsiMm obpaTHoOn CBA3n

ApanTaumns curHana yctaBku

e B [ 20

[+ Curvan | = ObhekTVBH. 3HaYeHNe
curHana ycrtaBsku
(nepe- W . +
MeHHas!) Kniow  "Muna"  "Hopmanusauus >
3aWunTbl
yCTaBKM
curHana _ Curman
yCTaBKU — Svman
Cymmaro, =
’ i MpepbiBaHne

"‘x Z
". Tekywee ’

3HayeHne A 3CbeeKTV|BH‘. 3HayeHue
‘.‘m nepemMeHHou npouecca
R

" MepemeHHasn

npouecca B lMepemeHHasn o .
Al npouecca C

OundpdepeHumnanbHbii
- BXO[

YYY Y Y
|

. MepemeHHasn
(curnan) nomexu

Puc. 3-7 ®opmupoBaHue curHana owmbkn B TPEXNO3ULIMOHHOW CUCTEME YNPaBNeHnst

Mopaynb aBTomatuyeckoro perynuposanust FM 355
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Kak pabotaetr mogynb FM 355

anTauusi curHana ycTaBKku
An H y YMHOXMUTENb
i e X »
*a CurHan | —1 OhhekTBH. 3Ha4YEHNE
(nepe-  Kmou  "Muna”  "Hopmanu- + gurHana yeraskiu
MEHHas) a3 uTLI 3auus”
yCTaBKM
. curHana - Curuan
- yCTaBKM
»— e L oLwnbkum
“u CurHan -
(nepemeHHas) 1 —
npouecca D MpepbiBaHne
)
v
e CurHan OdppekTVBH. 3Ha4YeHVe
(nepemeHHast) nepemMeHHou npouecca
npouecca A
S ‘1'
P i
— " OundpdepeHumnanbHbin
BXO[
..x“-\_
p S »
"a ITepemeHHas
(cvrHan) nomexu

Puc. 3-8 ®opmupoBaHue curHana owmnbku B NponopLnoHanbHOM Unm
CMELLAaHHOW CUCTEME YNpaBneHNs

Ha puc. 3-9 nokasaH cucrema cMeLlaHHOro TPEXNO3NLIMOHHOMO yNpaBreHuns:

perynatop CUMHTE3NPOBAHHOIO napameTpa (KOMMIIEKCHOr0, MHOrOKOMMOHEHTHoro, "accumulated rate
controller") BbINONHEH B BMAe TPEXMO3ULIMOHHOIO perynsitopa / perynsatopa UMMyrbCHOIO yrnpaBrieHus.
CuHTesmpoBaHHbIN napameTp PV BblumMcnsgetca ¢ nomollbio BxodoB "llepemeHHas npouecca A",
"MepemeHHasn npouecca B", "lNMepemeHHas npouecca C".

BTOpuyHble  perynsatopbl  CKOHUIypupoBaHbl  Kak  CTPYKTYpbl  NPOMNOPLUOHanbHOro/CMeLLaHHOro
ynpaeneHus. Ynpaenswowasa nepemMeHHas Begylwiero perynsatopa nogaetca Ha Bxog "llepemeHHas
npouecca D". MHoxutenn FAC1 ... FAC3 onpenensatoTcsa ¢ NOMOLLLIO 3HAYEHNS YCTaBKK perynartopa.

Ynpaenawowas nepemeHHas LMN perynatopa CUHTE3MpOBaHHOIO napameTpa onpenensietcs B
aunanasoHe 0% ...100%. BTopuyHbIi perynatop nepeHocuT aTy nepemeHHyto Ha Bxoge "lepemeHHas
npouecca D" B AnanasoH 3HavyeHMM MepeMeHHon npouecca A (OMana3oH 3HAYEHUN NepemMeHHOM
npouecca A — 3TO HOpPManuM3OBaHHble 3HayeHuss “"top” u "bottom” ("BepxHee" 1 "HwxHee") ons
BbIOpaHHOro aHanoroBoro Bxoaa).

Ecnn ynpaensitolwas nepemMeHHasi BTOPUYHOTO PErynsitopa BXOAWUT B OrpaHUYEHWE WIN ecrin (OPOHT
CUrHana ycTaBKM BTOPUYHOIO perynstopa orpaHuyeH dyHKumen nurnoobpasHoro curHamna B KaHane
CUrHana yCTaBKkW, TO MHTErparibHbli KOMMOHEHT Beayllero perynsitopa GnokupyeTtcsi onpeaeneHHbIM
obpasom, noka npuynHa ans orpaHnyeHust He GyaeT yaaneHa BO BTOPUYHOM peryrnsitope.

Mogynb aBTomartuyeckoro perynuposaHua FM 355
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Kak pabotaet mogynb FM 355

CVHTE3UPOBaHHbI OcHoBHas
napametp cocTaBnsowas
—EIF:G_:}_I- L - P 1 GLVHLP rI'lpouecc1 _i
Perynatop erynatop LRGN
i —
By L
FaCA P
-
SF2 alMnup T !
4 PerynsTtop 2 CLUMMNDM Mpouecc 2 _,_..,E-!g
I —— |
FACZ P9
albnue - - 1
SF3
Perynstop 3 SLMMNOMN | Mpouecc 3 }_._.{:![j
I
FACH PV3

Puc. 3-9 Cucrema cmewaHHOro Tpexno3numMOHHOro ynpaBneHus
Ha puc. 3-10 npeacraBneHa ABYXKOHTYpHas cMCTeMa NpOonopLUOHAnbHOro ynpasreHus:

[MepBbI KOHTYP CKOHPUIYPUPOBaH Kak cMcTeMa cTabunusaunm napaMmeTpa Ha 3agaHHOM YPOBHE MITU Kak
KacKagHbIA perynsitop.

BTopon KOHTYp CKOHDUIypUpOBaH Kak cuCTemMa MpPONOpLMOHANbHOro/CMELaHHOro  yrnpaBneHus.
MepemeHHas npouecca D perynstopa 1 BbiOMpaeTcs kak nNepemeHHasl npouecca peryndaropa 2.
KoadhdpumumeHT nponopumoHanbsHocTn FAC 3agaeTca ¢ noMOLb BXO4a 3a4aHHOMo 3HavyeHus (3HavYeHus
yCcTaBku) perynatopa 2. Ecnn BbIXogHOW curHan perynatopa BblOMpaeTcsas B KayecTBe curHana
"kKoadppuumeHT nponopumoHanbHocTn FAC", TO 3HaveHue ycTaBku OygeT Hopmanu3oBaTbCs WU
nepeBoaMTbLCA B AOMYCTUMbIN AnanasoH oT "HmkHero 3HauveHns" 0o "BepxHero 3HauyeHus".

Ecnn ynpaensitollasi nepemMeHHasi BTOPUYHOTO perynsitopa BXOAWUT B OrpaHUYEHWE WU ecrin (OPOHT
CUrHana ycTaBKM BTOPUYHOIO perynsitopa orpaHuyeH dyHkumen nuroobpasHoro curHamna B KaHane
CUrHana yCTaBKW, TO MHTErparibHbli KOMMOHEHT Beayliero perynsitopa GnokupyeTtcs onpeneneHHbIM
obpasom, noka npuynHa s orpaHnyeHust He GyaeT yaaneHa Bo BTOPUYHOM peryrnsitope.

Mopaynb aBTomatuyeckoro perynuposanust FM 355
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Kak pabotaetr mogynb FM 355

r————/1

PerynsaTop 1 &I‘{ Mpouecc 1 }—1,—...

—_—

- "

PerynsaTtop 2 LM Mpouecc 2 l_.,_-_

S — |

Puc. 3-10 [OBYXKOHTYpHOE NponopumoHanbHoe yrnpasreHme

Cenekuusi curHana yCTaBKU, CUrHana HEPEMEHHOFI npouecca, curHana AM(*)(*)EPEHLIVIaanOFO
BXoAa u curHana HEPEMEHHOFI nomMexu

Bbl MoxeTe BblOMpaTb CUrHambl: CUrHanm YCTaBKW, CUIHanm MepemMeHHOM npouecca, CurHan
andbdepeHumnansHoro Bxoga v curHan nepemMeHHon NoMexm B KaXkaoM KaHane ynpasreHus.
B Hwxecneaytowen Tabnuue npencrasreH KpaTknn 0630p BO3MOXHbBIX BApUaHTOB CENEKLNN CUTHArOoB.

Tabnuua 3-1 Cenekumst curHamna YCTaBKW, CUrHama nepemMeHHOW mnpouecca, curHana puddepeH-
UManbHOro BXo4a 1 curHana nepeMeHHoOM NoMexm

CurHanbl Bo3gencTeus

BbibMpaembIii ICTOYHMK CUTHanNa
(nepemeHHbIe)

*  3HauveHwve, onpeaeneHHoe B NporpaMmMe nosfb3oBaTensi ¢
noMoLLbi0 PYHKLMOHaNbHOro 6roka

3agaHHoe 3HaveHue (ycTaBka) e AganTuMpoBaHHOE 3HaYeHWe OT aHaroroBoro Bxoaa

e  YnpaenswLias BenuynHa oT ApYroro kaHana ynpasneHus (ons
KackagHOW CTPYKTYpbl)

e ApanTvMpoBaHHOe 3HayeHue OT aHanoroBoro Bxoga
(nepemeHHble B 1 C moryT 6biTb HE3aAENCTBOBAHbI)

e Hymb
(nepemeHHasi D Takke MOXeT OblTb He3a4eiCTBOBaHa)

e CurHan owmbkn nocne uHTepeana 6rnokMpoBaHusi COGCTBEHHOMO

CurHan npouecca A, B, C

CwvrHan npouecca D

CurHan guddepeHumnansHoro
Bxoga (Tonbko ans PD- n PID-
yrnpaBneHus )

kaHana ynpaeneHus
AnanTupoBaHHOE 3HaYeHue OT aHanoroBoro Bxoza
NHBepTupoBaHHasa achdheKTUBHas NepemMeHHas npoLecca
coBGCTBEHHOrO kaHana ynpaeneHus

CurHan nomexu

AfanTMpoBaHHOE 3HaYeHNe OT aHarNoroBoro Bxoaa
(3HayeHne HYJb Takke MoXeT HbITb Ha3Ha4YeHO)

3-16
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Kak pabotaet mogynb FM 355

ApanTtauuma curHana yCTaBKu

ApanTauusa 3agaHHoro 3HadeHus (yctaBku) onst npeobpasoBanust ero B "adppekTuBHOE 3agaHHOE
3HaveHne" 3aBMUCUT OT CneayrLmMX BO3MOXHbIX 0aKTOPOB KOHUIYpUPOBaHUS:

« "Kntou (nepekntodartens) 6e3onacHOCTM nepemMeHHon ycTaBkn" = "Cxema npeaoxpaHnTenst yctaBku'

30ecb MOXeT ObITb YCTAaHOBMNEHO:

- ©e3onacHoe 3Ha4YeHne YCTaBKw,

- peakumss FM 355 Ha oTkas CPU,

- peakums FM 355 Ha npouecc 3anycka.
BoamoxHble anbTepHaTuBbl peakumm FM 355:
- 3afaHHOe 3Ha4YeHWe = nocregHee 3HavyeHne ycTaBKu,
- 3afaHHoe 3Ha4YeHue = 6e30onacHoe 3Ha4YeHNe YCTaBKM.

e "Muna" (Munoobpa3sHbi curHan)

CKOpOCTb U3MEHEHWs BENWYUHbI 3adaHHOrO CcurHamna MoxeT OblTb orpaHudeHa UIbTPOM C
BPEMEHHOW XapaKTEPUCTMKON NUIIoobpasHon dOpMbl, CUHXPOHU3NPYEMbIM C HA4anoMm BO34eNCTBUst
CurHana v co CrexeHneM Ao KOHEYHOro 3Ha4YeHust curHana.

e "OrpaHu4yeHue/Hopmanusauyuns”

Ecnn 3HaveHne ycTaBku onpegeneHo B pyHKUuoHanbHOM 6roke wnmM ecnu OHO ABMseTcH
afjanTMpoBaHHbIM  3HAYEHWEM CurHama aHanoroBoro Bxoda, TO 3HA4YeHue 3TOM 3agaHHON
NepeMeHHON NEXNT B BbIOMpaeMOM AnanasoHe 3HAYEHUN MEXOY HWXKHEN U BEPXHEWN rpaHULaMMu.

Ecnu BbIxoOHOM curHan perynatopa BblOpaH B KayecTBe 3a4aHHOMO 3HAYEHUS CUCTEMB
NPONOPLMOHANbHOIO YMNpPaBreHNs, TO 3TOT CUrHam MNepeMHOXaeTCsd C curHaroMm nepemeHHon D.
3HaveHune ycTaBKku, KOTOpoe NPUCYTCTBYET Ha BXOAE B BUAE HOPMMPOBAHHOIO 3HadeHus (%), B 9ToM
cryyae HopmanmayeTcsi — NPUBOAUTCS B rpaHULIbl Pa3peLLeHHOro AMana3oHa 3HauYeHnn.

Ecnn ynpaenswowas nepemMeHHas Opyroro perynstopa [AoSbKHa WCMonb3oBaTbCA B KayecTse
3HaYeHMs1 YCTaBKM B CUCTEMe CTabunu3auuu napameTpa Ha 3agaHHOM YpPOBHE WU B KackagHoW
cUCTEME PEerynvpoBaHMsl, TO OHa HOpMarnu3yeTcs — MpUBOAMUTCS K (OU3NYECKOMY 3HaYEHMo C
MOMOLLIbI0  HOPMAamnM3yLWKMX KO3P(UUNEHTOB-KOHCTAHT Ans BblOpaHHOrO KaHamna nepemMeHHOM
npotecca.

* "TlepemHoOXeHne"

Ons cnyyas nponopuuoHanbHOro ynpaerieHust nepeMeHHasi npouecca A  UCMOMb3yeTcst  Kak
nepeMeHHas npouecca, B TO Bpemsl Kak nepemeHHasi npouecca D ucnonb3yetrcss B KadecTse
napameTpa nponopumoHanbHoOcTU. CurHan co BXxofa 3aaHHOro 3HadeHusi (yCTaBku) UCMonb3yeTcs
Kak KO3apPULMEHT NponopumMoHanbHOCcTU. epeMHOXeHMeM 3TOro curHana ¢ NepeMeHHON npouecca
D n cymMmmunpoBaHMEM C perynupyemMbiM HanpshkeHMeM cmelleHns dopmumpyetca addekTMBHOE
3HayeHne yctaBkn. Ecnu 3HaueHne nepemeHHol npouecca D geakTMBMPOBAHO, CUrHaM YCTaBKu
MPOCTO CKNaAblBAETCA C HanpshKEHWEM CMeELLEHUS Npyu (POPMUPOBaHUM 3PGEKTUBHOIO 3HAYEHMS
YCTaBKW.

Mopaynb aBTomatuyeckoro perynuposanust FM 355
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Apantauusa curHana (nepemMeHHom) npouecca

B cTpykTypax cucrtem ctabunusaumm napameTpa Ha 3aaHHOM YPOBHE, CUCTEM KackagHOro ynpaeneHus
M CUCTEM NPOMOPLMOHANBHOrO ynpaBreHus 3ddeKTUBHAA NepeMeHHas mnpouecca WOAeHTUYHa
nepemeHHon npouecca A.

B cTpyKTypax cUCTEM TPEXMO3ULIMOHHOIO ynpaeneHunss adekTMBHOE 3HA4YEHME NMepeMeHHOoN npouecca
dopMMpyeTcsl CyMMUPOBaAHNEM TpeX nepeMeHHbIX npouecca A, B n C ¢ nocnegyowmm gobaeneHnem
NocTosAHHOM cMmeweHus. [lpu 3ToM nepemeHHble npouecca B n C moryT 6biTb HOPMUPOBAHBLI
nocpeacTBoM KOIPULIMEHTOB.

Mogynb aBTomartuyeckoro perynuposaHua FM 355
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Kak pabotaet mogynb FM 355

MpepbiBaHuaA

DYHKLUMA cneXeHns 3a HapyLLEHMEM rpaHuL, pa3peLleHHOro ananasoHa napaMmeTpa 3anoxeHa B FM 355.
Mpw 3TOM CyLLECTBYIOT B BapyaHTa peakunm CUCTEMbI:

e vnn cbopMmpyeTcsa curHan owmnbkn (paccornacoBaHms)

e unn coopmmpyeTtca appeKTUBHOE 3HAYEHNE NEPEMEHHON NpoLiecca

Npuv CNEXeHUN 3a HapyleHWeM rpaHuL (BEpPXHEN W HWKHEW) "npeagynpexaeHuss” B paspeLleHHOM
OunanasoHe 1 3a HapyLleHUEM rpaHuL, (BEpXHEN N HUXKHEN) "curHana TpeBorn" paspeLLeHHoro gManasoHa
3HadeHuI napameTpa. Boobasok, Bbl MOXxeTe ycTaHOBUTL "rnctepesunc” anga aTux rpanuy (cm. puc. 3-11).

I ¥
HwxHaAs rpaHuua - H BepxHsasa rpaHvua

"npegynpexageHna” i "npegynpexageHna”
unu "Tpesorn” unu "Tpesorn”

"Mpuxon" npepbiBaHuA
¥ "Yxoa" npepbiBaHua

H 'mcTepesuc

Puc. 3-11 NncTepesunc Ha rpanuuax "npeaynpexagenus"/"curHana Tpesoru'
pas3peLLeHHOro Auana3oHa 3HadeHui 4ns napaMmeTpa

Mopaynb aBTomatuyeckoro perynuposanust FM 355
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Kak pabotaetr mogynb FM 355

Anroput™m ynpaBneHusi

B cooTBeTcTBMM C MPEAyCMOTPEHHLIMM  anropuTMamK yrnpaBneHuss MoryT OblTb BblGpaHbl
criegytoLme pexumbl paboTbl MoOAYns:

« "Cucrtema ynpaeneHuss temnepatypon” (cuctema ynpaeneHuss TEPMUYECKMM MPOLECCOM —
camoHacTpauBatoLwwnincs "fuzzy"-perynatop)

« [MWO-perynarop

C-perynatopbl U perynsTopbl NOLIAroBoro ynpaBfieHUs MMEIOT CXOXYK CTPYKTYpy anroputma
ynpaeneHus (cm. puc. 3-12).

, OPDEKTVBHOE 3HAYEHNE
, curHana ycrtaBku
ScbcbeKTMBH‘oe 3HaveHue Cuctema
nepemMeHHou npouecca ynpasnexns: OdpekTrBHOE
TemnepaTvpou sHadenme
nin ynpasnsioLen
nepemMeHHon
Curnan / | E
oLwnbkum .
MoporosbIn
unbTp
OundpdepeHumanbHbIn BXoA Koppekuus c
ynpasnstoLlemn
nepemeHHoun
CurHan nomexu

Puc. 3-12 Bnok-cxema anropMtMma ynpaereHus

Mogynb aBTomartuyeckoro perynuposaHua FM 355
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"Cucrtema ynpaBrieHuss Temneparypon”

Cuctema ynpaBneHns TEpMUYECKMM MPOLIECCOM nNpeactaBnser cobon camoHacTpanBaroLMNCS
perynatop TepMOpEerynmpoBaHMs C aBTOMATMYECKMM Ha3HaYeHVWEM napameTpoB YMNpaBneHWs nocrne
naeHTudmkauumn npowecca.

[lna TemnepaTypHOro perynstopa BO3MOXHbI CIEeAyHoLLMe YCTaHOBKU:

« Cuctema ynpaBreHus oxnaxaeHnem
e Cuctema ynpaBreHusi HarpeBoMm
e ArpeccuBHOCTb

MocnegHuin napameTp (arpeccMBHOCTb) MUCMONb3YETCA ANSl BAUSHUSA Ha OWUHAMUKY MepexoaHbiX

XapaKTEePUCTUK.
Bo3MoXHble 3Ha4YeHNs 3TOro napameTpa:
= -1 < ArpeccuBHoctb < O: Bonee menneHHasa nepexoaHasi XapakTepucTmka, Yem Obino
onpeaeneHHo NOCPEACTBOM pacno3HaBaHMs.
. ArpeccuBHoctb = O: MepexogHasi xapakTepucTnka MoeHTu4Ha
onpeaeneHHON NOCPEACTBOM pacno3HaBaHUs.
= (0 < ArpeccuBHoctb < 1: Bonee GbicTpas nepexogHas xapakrepuctuka, 4em obiro

onpeneneHHo nocpeancTesoM pacrno3HaBaHUA.

Bonee geTtanbHoOe onncaHne TeMnepaTypHOro perynsatopa npeacTaBneHo B pa3aene
3.8 "Cunctema ynpaeneHus Temnepartypon moaynst M 355"

Anroputm ynpaBneHusi U CTPYKTypa perynsatopa

B uukne 3annaHMpoBaHHOrO BPEMEHWU OMpoca ynpaensiemMasi NepeMeHHas perynstopa HenpepbiBHOIO
OEeNcTBuUsl BbIYMCNSIETCS B COOTBETCTBUM C CUrHaAriom paccornacoBaHus (curHanom owunbkn) PID
anropuTma.  YnpaBrieHue BbINOMHSETCA B OTAENbHbIX MapannenbHbiXx CcTpykTypax (puc. 3-13).
"MMponopumoHanbHbIn", "MHTErpanbHbIi" 1 "anddepeHumnanbHbIN® KOMMIOHEHTbI MOTYT ObiTb OTKIOYEHbI
no otgenbHoctTn. B cnyyae "wHTerpanbHoro" u "gmuddepeHumanbHOro" KOMMOHEHTOB 3TO AenaeTtcs
YCTaHOBKOW COOTBETCTBYtOLWEero napametpa Tl unu TD B Homb.

Mopaynb aBTomatuyeckoro perynuposanust FM 355
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Puc. 3-13 Anroputm ynpaBnexus mogynsa FM 355 (napannenbHasi CTpykTypa)
YnpaBneHue ¢ NporHo3MpoBaHnemM napamMmeTpoB

MepemeHHasn nomexn DISV MOXeT ObiTb AONONTHUTENBHO HANOXeHa Ha BbIXOAHOW CUrHan perynsrtopa.
AKTMBaUMSa M OeaKkTMBauuss 3TOro pexuma BblinornHseTcsa B okHe “Error signal” ("CurHan owwmbku")
yTUNUTBI KOHUrypaumm ¢ nomoLllbto nepekntodatensa “Signal selection disturbance variable controller”
("Bbibop curHana nomexu").

PD- KOMMOHEHT B Lieny o6paTHOM CBA3U

B napannenbHOW CTPYKTYpe KaXabli KOMMOHEHT anroputma ynpasrieHust noryvyaeT curHam owunbkm
(paccornacoBaHnsi) B kadeCcTBE BXOOHOro curHana. B 3STol CTpykType BCe W3MEHEHMSI 3a[aHHOro
napameTtpa (yCTaBku) AEWUCTBYIOT HEMOCPEACTBEHHO Ha ynpaBrieHue. Ha ynpaBnsiollyto nepemeHHyto
BNUSAIOT HENOCPEACTBEHHO Yepes3 NponopuMoHanbHbii U anddepeHumnanbHbii KOMIOHEHTbI C MOMOLLbIO
N3MEHEHNI 3HAYEHMS yCTaBKU.

Tem He MeHee, CTPYKTypa YMpaBneHus, B KOTOPOW MpOMOpLMOHanbHbIi 1  auddepeHumnanbHbii
KOMMOHEHTbI BKIMOYEHbl B Lienb oOOpaTHOW CBsi3W, rapaHTUPYET MMaBHbIA XapakTep W3MEHeEHUs
YNpaBnsioLWen NepeMeHHoON Npu CTyneH4yaToM U3MEHEHMU KOHTPOSIbHOM nepemeHHon (puc. 3-14). Ha
BXO4 LEenel ¢ nponopuuoHanbHbiM K guddepeHumnanbHbIM - KOMNOHEHTAMMU MOAAKTCS  3HAYEHUS
nepemMeHHON npouecca TOMbKO CO 3HAKOM MUHYC (a1 3TOro OHM NepeMHOXatTcs ¢ napameTpom "-1").
M3ameHeHns B gudpdepeHumansHom komnoHeHTe B uenn OC BbinonHsitotcss B okHe “Error signal”
("CurHan owwmnbkun") nocpenctBoMm nepekntovatena “Differential input controller” ("Ynpasnenue
anddpepeHumanbHbiM - BXogom") BbIOOPOM oTpuuaTenbHOro 3EEKTUBHOIO 3HAYEeHUs NepeMeHHON
npouecca B ka4yecTBe BXOAHOro curHana. BxopgHas nepemeHHast anddpepeHumanbHoOro KOMMOHEHTa
TaKke MOXET ObITb BbibpaHa ¢ nomowbio napametpa D_EL SEL dyHkumoHanbHoro 6noka PID_FM

(cm. pasgen 7.1).

GAIN
ER '-:Iil - |
-1 - P LMM
PV X
- D

Puc. 3-14 Anroputm ynpasneHusi C NponopLMoHanbHbIM 1 anddepeHumnanbHbIM
KOMMOHEeHTaMu B Lieny obpaTHON CBA3M
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PeBepcupoBaHue (o6palieHne) paboTbl perynsartopa
PeBepcupoBaHmne o3HayaeT 3aMeHy HasHayYeHun ans perynaropa:

HasHaueHue:

"PocT 3Ha4eHus nepemeHHoNn npouecca = [NoBbIleHNe 3Ha4YeHns ynpaensoLen nepemeHHon"
MeHsIeTCs Ha:

"PocT 3Ha4eHus nepemeHHomn npouecca = CHMKEHNE 3HaYEHNsT yNpaBnsaoLLEN NepeMeHHon".

PeBepcupoBaHne 4OCTUMraeTcsl yCTaHOBKOW OTPULLATENBHOIO 3HAYEHUS FIMHENHOIO YCUNEHUS napamMeTpy
GAIN. 3Hak aTtoro napameTpa onpegensieT "HanpaBneHne ynpaeneHunsa" perynsaropa.

I'Iponopuuouaanoe ynpaBneHue

Mpn nponopuuoHanbHOM  ynNpaBfAeHWUM  WHTErpanbHbli U guddepeHumanbHbIii - KOMIOHEHTbI
[EeaKTMBUPOBaHbl. JTO O3HA4aeT, YTo ecnu curHan owmnbkn ER = 0, To ynpaBnsiowas nepemeHHasi
Tawke paBHa Hymnto. Ecnu pabovas Touka He AomkHa ObiTb paBHa HymO, TO €CTb, YUCNIEHHOE 3HAYEeHWe
ON1s yNpaBnsoLen nepemMeHHON JOIMKHO ObiTb 3a4aHOo MpY HYNEBOM 3HAYEHUWM CUrHana owmbku, To 3TO
[OCTUraeTcs ycTaHOBKON paboyein TOUKK:

* Automatically (ABTomaTtnyeckun pexxum): Paboyas Touka ycTaHaBnNuBaeTCHa perynsaTopoM B TekyLiee
(ansa pexxuma "pyyHon") 3HadYeHne ynpaensitoLEen NepeMeHHON B NPOLIECCE NEPEKITHYEHNST PEXNMOB
"pyyHon" — "aBTomar".

* Not automatically (HeaBTomaTnueckun pexum). Paboyas Touka ycTaHaBnMBaeTCA MOCPEOCTBOM
KOHQMIryprMpoBaHus.

Mpumep:  Paboyas Touka OP = 5% o3HavaeT, 4To 3HaYeHue ynpasnstoLwen nepemeHHon = 5%
npw curHane paccornacosaHuns ER = 0.

P SEL

ABTOMaTUYECKU
ER —"'l X I w - LMN
L

He aBTOMaTnyecku

Pabouas Touka

Puc. 3-15 TlponopumoHanbHoOe ynpaBrieHne ¢ yCTaHOBKOM paboyvei TOUKM
C NOMOLLIbIO MHTEMPUPOBaHNS
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Ynpasnstowias
ER nepemeHHas (t)
Ynpasnstowias /
nepemeHHas

ER (1)

Puc. 3-16 T[lepexogHas xapaKkTepucTika NponopunoHanbHOro yrnpaeneHnst

I'Iponopuuouaanoe nncC nHTerpanbHoOe ynpaBrieHne

B MW-perynsatope geaktnsupyetcs anddepeHumnanbHbiin KOMNOHEHT. [MA-perynatop BbliaaeT BbIXOAHYHO
nepemeHHyto, 0bpaboTaB BXOQHON CUrHaM B MHTErparibHOM KOMMOHEHTE CUCTEMbI, MOKa CUrHam OwunbKn
He CTaHeT paBHbIM Hynto. OpgHako, 3TO CrpaBeaIMBO TOMbKO Afs criydas, Koraa BbIXo4Hasi nepemMeHHas
He BbIXOAWUT 3a rpaHWUbl OuanasoHa perynupoBaHus npouecca. Ecnu rpaHuubl ynpasnstoLlen
NepPeEMEHHON HapyLleHbl, UHTErpanbHbI KOMMOHEHT CUCTEMbI BEPHET BbIXOAHOW CWUrHam Ha rpaHuuy
OnanasoHa perynmpoBaHus.

ER & Ynpasnstowias
nepemeHHas (t)
Ynpasnstowias
nepemeHHas
GAIN * ER, |
—_— ! GAIN * ER(t)
| ER(t)
GAIN * ER, |
F—IJ t

TI

Puc. 3-17 TlepexopHas xapakrepuctuka lN-perynartopa

MnaBHoe nepeknww4vyeHne C py4yHoro ynpaBJrfieHuUsaA Ha aBToMmaTtun4ieckoe

[na nnaBHOrO nepeknyYeHns C PYyYHOro ynpaeneHuss Ha aBTomatudeckoe [MU/TMNLO-perynatopa
MHTEerpaTop (MHTEerpanbHbii KOMMOHEHT) OOMMKEH OblTb MEPEKNIOYEH B PYYHOM PEXMM, Tak 4TOObI
ynpaensoLlas nepeMeHHas He UMerna ckadka 6rnarogaps nponopumoHanbHOMY U anddepeHumansHoOMy
KOMMOHEHTAM BO BpPEMsI MEPEKIIOYEHUS C PYYHOrO YMNpaBreHnss Ha aBTomaTtudyeckoe.  Toraa
drakTnyeckas owmbka curHana oygeTt MearieHHO KOMMNEHCMPOBATLCS C MOMOLLBIO MHTerpatopa. Ecnu He
BblOpaH peXxvm MMaBHOMO MEPEKITIOYEHMS C PYYHOro ynpaBrieHUs Ha aBTOMaTUYeckoe, ynpaBnsioLas
nepemMeHHas OydeT MMeTb CKayoK, KOTOPbIA COOTBETCTBYET TeKylleh owwubke curHana B MOMEHT
nepekntoveHns. daktndeckas ownbka curHana B 4aHHOM Criydae KOMMeHcupyeTcs GbICTpo.
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I/IHTerpaanoe ynpaBneHue

Bbl MOXeTe [eakTMBMpPOBaTb MPOMOPLMOHANbHBLIA KOMMOHEHT, AN peanu3auMn B 4YWACTOM BuAe
WHTErpanbHOro YynpaBfeHnsa B CUCTeMe. OT0 BbINOMHAETCA C nomMmowbio napamveTtpa P_SEL
dyHKUMOHanbHoro 6roka PID_FM.

I'Iponopuuouaanoe nnrc AM(*)(*)EPEHLIVIaHbHOE ynpaBneHue

B MNO-perynatope geakTMBUPOBaH MHTErpasnbHblA KOMMIOHEHT CUCTEMbI YNpaBneHna. 3TO O3Ha4YaeT, YTo
€CNnN curHan ownbKkn paBeH Hymo, TO BbIXOAHOW CUrHam Takke paBeH Hymt. Ecnu paboyas Touka He
[OIKHa ObITb paBHa HymMto, TO €CTb, YNCNEHHOE 3HAYeHME ANA YNpaBnstoLLe NepeMeHHON JOMKHO ObiTb
3a[aHO NpWu HYNIEBOM 3HAYEHUUN CUrHana oLwmoKKn, TO 3TO AOCTUraeTcs yCTaHOBKON paboyel ToUKK:

» Automatically (AsTomaTtundeckun pexxum): Paboyas Touka ycTaHaBnNuBaeTCHa perynsaTopoM B Tekyliee
AL

(ansa pexxuma "pyyHon") 3Ha4YeHne ynpaensitoLen NnepeMeHHON B NPOLLECCe NEPEKITHYEHNST PEXNMOB

"pyyHon" — "aBTomar".

* Not automatically (HeaBTomaTnueckun pexum):. Paboyas Touka ycTaHaBnMBaeTCA MOCPenCTBOM
KOHQMIryprMpoBaHus.

MO-perynatop npegcraBnseT BXOAHY nepeMeHHyto ER(t) nponopumoHanbHO BbIXOOHOMY CUrHany
n pobaenseTr guddepeHuManbHyl0 KOMMOHEHTY nocne auddepeHumposaHua ER(t), koTopas
paccuynTbiBaeTCsa C ABOMHOM TOYHOCTLIO MO NpaBuny Tpaneuun (annpokcumauus MNage). BpemeHHas
XapaKTepucTuka onpenensieTcs NocToAHHOM Bpemenn auddepeHumposanmsa TD.

YTtobbl cCrnaguTb CuUrHan W nogaBuTb TMOMEXM B anroputM  Ans  opMUpOBaHMS  CurHana
anddepeHumanbHOro  ynpaerneHnss [OkHa ObiTb  MHTErpyMpoBaHa 3ajepkka MepBoro nopsigka
(HacTpamBaemas noctosiHHasa Bpemenn TM_LAG). O6blvHO marnoro 3HaveHus TM_LAG yxxe goctaTtovyHo
Ons gocTmkeHus Tpebyemoro adpdpekTa.

ER
Ynpasnsawowas g
nepemeHHast
-r Ynpasnstowas
D ) nepemeHHas (t)
GAIN * ERo
T™ 1 AG
GAIN *ERy L

Puc. 3-18 TlepexogHas xapakrepuctuka NL-perynatopa
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Nnua-perynatop

B lMNWO-perynsatope 3agencTBoBaHbl BCE TpWU KOMMOHEHTA: MHTEerpanbHbin, guddepeHumanbHbii n
nponopumoHanbHbli. MAL-perynatop dopmMupyeT BbIXOAHYIO NEPEMEHHYIO C MOMOLLBIO MHTErpaTopa Ao
TeX nop, Noka curHan owunbkn He cTaHeT paBHbIM Hymno ER = 0. OgHako, 3TO cnpaBeanuBO TONbKO 4SS
cryyasi, Koraa BbIXxogHas NMepeMeHHasi He BbIXOOMUT 3a rpaHulbl Auanas3oHa perynnpoBaHus npouecca.
Ecnun rpaHvubl ynpaensioolWen NepeMeHHONM HapyLlUeHbl, WUHTerparbHbli KOMMOHEHT CUCTEMbl BEPHET
BbIXOZHOW CUrHarmn Ha rpaHuly AvanasoHa perynmpoBaHus.

MNLO-perynatop npeacTaBnsieT BXOAHYK nepemMeHHyto ER(t) nponopumoHanbHO BbIXOQHOMY CUrHamny w
pobaenseT MHTerpanbHylo M guddepeHumanbHylo cocTaBnsowme nocrie obpabotkm curHana ER(t),
KOTOpblE pacCyYUTLIBAOTCA C ABOWHOW TOYHOCTbIO MO MpaBwny Tpaneuun (annpokcumauums Mage).
BpemeHHasa xapakTtepucTuka onpeaensieTcs nocTosHHbIMKM BpeMeHn ans anddepeHumpoanna TD un
Ansa nHTerpmposanus T1.

YTtoObl cCrnaguTb CuUrHan W nogaBuTb TMOMEXU B anroputM  Ans  opMUpPOBaHMS  CurHana
anddepeHumanbHOro  ynpaBrneHnss [OSkHa ObiTb  MHTErpyMpoBaHa 3ajepkka MepBoro nopsigka
(HacTpamBaemasa noctosiHHasa Bpemenn TM_LAG). O6blvHO marnoro 3HaveHust TM_LAG yxxe goctaTto4yHo
Ons gocTmkeHus Tpebyemoro adpdpekTa.

ER
Ynpasnatowas g
nepemeHHast
_r Ynpasnstowias
D nepemeHHas (t)
GAIN* ——— ER, —_—
T™ 1 AG
e
— GAIN * ER,
J_____ =T | L ER (t)
| | ¥ GAIN*ER, -
el [ t
TM_LAG |
R

Puc. 3-19 T[lepexogHas xapakrepuctuka MNNO-perynaropa

Ucnonb3oBaHue n KoHdurypauusa NMUO-perynatopa

KoHdpurypuposanmne [MN- un TAO-perynstopa, T.e., HaxoxaeHue "npaBunbHbIX" YCTaHOBOK [Anisi
napameTpoB PerynsiTopoB — 3To 6onbLuasi npakTuyeckas 3agadva. KayectBo Takow koHurypauum nmeet
pellalollee 3HaveHne Ansg Toro, 4YTobbl CMCTEMA yMpaBiieHMsl NMPOLEeccoOM BO BCEM oOTBevana Obl
nocTaBeHHOW 3agdade, n TpebyeT Mnu GonbLIOro NPakTUYECKOro OnbiTa M CrheuuanbHbIX 3HaHWA Unu
0O4eHb BonbLUMX 3aTpaT BPEMEHM.

®yHkuma "Optimize PID controller" ("Ontumusauma MNWO-perynstopa") u3 Habopa cpeacts ans
koHdurypupoBanus ("configuration tool") gonyckaeT HavanbHble YCTaHOBKM MapameTpoB perynsitopa
nocpeacTBOM afanTUMBHOrO 3amnycka. B aToM cnydyae mogenb npouecca onpepensieTcs nocre
naeHTudMKaLmMmn npouecca u 3aTeM, UCXOAA U3 pe3ynbTaToB UAeHTUdMKALMK, BEIYUCIIAIOTCA Hanbonee
fbnaronpuaTHble (ONTMMarbHble) BENWYUHbI YCTaBKM AN napametpa perynatopa. Ota npouegypa
aBTOMaTU3MpOBaHa B 3HAYUTENBHOW CTEMEHW, YTO [JenaeT HEHYXXHOM YTOMUTENMbHYI npoueaypy
WHTEPaKTMBHOIO noabopa napaMeTpoB ycTaHoBneHHoro MNU-perynstopa Bpy4Hyto.
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3oHa He4YyBCTBUTEJIbHOCTHU

B ycraHoBuBLEeMcs cocTosiHun B MA[L-perynarope ¢ NOMOLbIO OrpaHuMYnTENst WymMoB, obragaroLero
XapaKTePUCTMKON Nepeaayn ¢ 30HON HEYYBCTBUTENBHOCTU AN ManbIX YPOBHEN CUrHana, Npou3BoanTcs
nogaeneHne "WyMOBOMN" COCTaBMSAIOWEN curHana owubku (paccornacoBaHus). Takow orpaHuynTenb
Nno3BONsieT NpPegoTBpPaTUTL BO3pacTaHME CcurHama paccornacoBaHUs 3a CYET  BbICOKOYACTOTHOM
cocTaBnsilowen (lyma), HaknagblBatoLEeNnca Ha CUrHan owmnbkn, 1 Takmm obpa3om B 3HaUNTENBHON Mepe
CHATb KonebaHMs ynpaBnstoLWLEero curHana Ha BbIXoge.

LLIMpuHY 30HbI HEYYBCTBUTENBHOCTU MOXHO YCTaHaBnmMBaTb. Ecnu curHan owmbKyM NEXUT BHYTPU 30HbI
HeYyBCTBUTENbHOCTU, HA BbIXOAE OrpaHMunTens 6yaet Hynesow curHan. Ecnu curHan owmbkm nexuT 3a
npegenamMmm 30HbI HEYYBCTBUTENIBHOCTM, HA BbIXOAE OrpaHuuuTens GyaeT curHan, npornopuuoHanbHbIN
curHany Ha ero Bxoge (cm. puc. 3-20).

OTO nNpUBOANT K WCKAXKEHMIO CUrHana paccornacoBaHusi (CurHana owmbku) M BHE MOMOCHI
HeuyBCcTBMTENbHOCTU. OOHAKO, OrpaHMYUTENb MOMEX WMCMOMb3YyT, YTOObl M3bexaTb CKaykoB cCurHana
ownbkM B npedenax 30Hbl HEYYBCTBUTENBbHOCTU. WckaxeHue curHana owubkm B uenom Oyget
COOTBETCTBOBATb  BENWYMHE 30HbI HEYYBCTBUTENBbHOCTM W MOXET, CrefoBaTenbHO, Jerko
perynmpoBaTbCs.

CuvrHan oLmn6km

Ha BbIXOae |
orpaHuuuTens
LyMOB

i

i
CurHan owunbkum Ha Bxoge
orpaHMuYuTens WymoB

\!/

30Hbl HEYYBCTBUTENBHOCTM
curHana paccorfnacoBaHus
(owmnbkn)

Puc. 3-20 OrpaHnuntens LWymMoB
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Bbixop perynsitopa

BbixogHol 6riok perynsitopa MMeeT pasfuyHyl CTPYKTYpY AN pasHbiX BapvaHTOB WCMOSTHEHWS
YCTPOMCTBA: pPerynsitopa HENPepPbLIBHOTO YNpaBlieHNst U TPEX PEXMMOB paboThl perynsitopa nowaroBoro
ynpaBneHusi.

PasnnyHble MOHTaXHble COeAVHEHWs peanusyloTcs AN BblBOga YNpaBnsiiowero napameTpa,
KOMMYTMPYEMOro BXOAa M CXeMbl NpeaoxpaHuTens yrpaeisoowero napaMeTpa Ha Bbixode perynstopa
(ansa nepekroYeHns yrpaensoLWwero napamMmeTpa Ha pe3epBHbIe YCTaBKK).

OrpaHunyeHuss npegycmatpuBatoTcs, 4TOObI rapaHTUpoBaTb OesonacHble A8 npouecca  3HavyeHust
yNpaBnsioLLeNn NEPEMEHHON.

dyHKUMSA pasbuBKM  OuanasoHa co3gaeT [Ba  PasfMYHbIX  BbIXOAHBLIX  CUrHana:  ynpasrsitoLLyHo
nepemMeHHylo A 1 ynpaBnstoLyo nepeMeHHyo B, koTopble MOryT 6biTb HOpMariM3oBaHbl OTAENbHO OT
YNpaBrsitoLLero curHana, KoTopblil SBNSIETCH BXOAHbIM CUrHanoM Takow cxembl. OTO JaeT BO3MOXHOCTb,
Hanpumep, ynpasnsTb cpa3y ABYMsi CUrHanamMm ¢ MOMOLLbIO O4HOTO YNpaBISOLWEro curHana.

KoppekTupoBka BbIXOAHOIO YMpaBnsloLWero curHana npeaoTBpaliaeT ckadkoobpasHoe nosedeHue
YNpaBnsloWMX CUrHaNoOB B MOMEHTbI MNEPEKMIOYEHNST C PYYHOrO pexuMMa Ha aBTOMaTUYECKU.
Ynpaenstowasi NepeMeHHasi COXpaHsieT CBOE 3Ha4YeHMe B MOMEHT nepekrtoyeHusi. KoppekTupoBka
BbIXOAHOTO YMPaBRslOLEro CUrHamna HeakTVBHa, ecnyu peanu3oBaHo 4ucTo [l-ynpaBneHne c
domkcupoBaHHom paboyen Toukon ("automatic" He onpeaensaeTcs Ha akpaHe MNMN[-perynaropa).

Ha puc. 3-21, 3-24, 3-27 n 3-28 nokasaHbl O/10K-CXEMbl BbIXOOHbIX O/1OKOB PErynsaTopoB CneaytoLmx
MoOMMUKALMIA:  perynstopa HENPEpbLIBHOrO yNpaBleHus W Ans Tpex pexunMoB paboTbl perynsatopa
MOLLIAaroBoro yrnpaereHus.

BHelUHss ynpasnsiowas
nepemeHHast
BknioyaTenb BHELLUHEN
,_' j\_ VNDPaBnsoLLeA NepemMeHHON
» —
OdpekTBHOE 3HaYEHNE Ynpaenstowas
VIDaBMsoLLE NepemMeHHON nepemeHHas Ynpaensiowas
nepemeHHas A
b
—l
T i
— 1 |
Knioy Kniou  OrpaHnuntens PasbuBka
Koppekunn  6esonacHocTu AnanasoHa
= ynpasnsiouieit
nepemeHHo
,— . - P Ynpasnsiowas
* KommyTupyemblii nepemeHHas B
BX0f,
KoppekTnpoBka ynpaensioLlen
nepemMeHHomn

Puc. 3-21 bnok-cxema BbIxogHOro 6noka perynsitopa HenpepbIBHOIO yrnpaBneHnst
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Pa36uBka agnana3oHa

®dyHkuma "split-range” ("pasbuBka ananasoHa") NO3BOMSET perynvpoBaTth ABa yrNpaBfsieMbliX napameTpa

nocpeacTBOM OLHOM YNpaBnsowWwen nepemMeHHON.

OTa (hyHKUMs co3gaeT OBa BbIXOAHbLIX CUrHana:

YNPaBrsiioLLY0 NEPEMEHHYI0 A 1 yNpaBnsAloLWyo nepeMeHHyto B 13 ynpasnstowien nepemeHHon LMN,
B3SITOW B Ka4eCTBE BXOOHOrO CuUrHana.

Ha puc. 3-22 nokasaHo BNusiHME NapameTpoB Ha BbIXOAHYIO YyNpPaBnsioLyo NepeMeHHyo A.

Puc. 3-22 dyHkuus "split-range” ("pa3buska gnanasoHa"). Ynpasnsowasa nepeMmeHHas A

Ha puc. 3-23 nokasaHo BNusiHME NapameTpoB Ha BbIXOAHYI yNpaBnsioLyo NnepemMeHHyto B.

Puc. 3-23 ®dyHkuus "split-range" ("pa3bueka guanasoHa"). Ynpasnswowas nepeMmeHHas B

BbixogHowm curHan
Ynpasnstowias
nepemeHHas A}

KoHel, ananasoHa -
BbIXOAHOro curHana

Havano gnanasona L
BbIXOAHOro curHana

BxopHow curHan
Ynpasnstowas
nepemexHas LMN

—_—

|
|
Havano gnanasona T

.
_—

KoHew, ananasoHa

BXOAHOro curHana BXOQHOro curHana

Havano gnanasoHa BbixogHom curHan L

BbIXOAHOIo CUTHaNa ——j=— — Ynpasnsowas

nepemeHHas B

KoHel avanasoHa
BbIXOLIHOTO CUTHA =i e s e s e ot e e e e

BxopHow curHan
Ynpasnstowas
nepemexHas LMN

]

Havano guanasona KoHel, gnanasoHa
BXOQHOro curHana BXOQHOro curHana

_—

HauanbHoe 3HauyeHne guanasoHa (Havano guanasoHa) BXOAHOro curHama OOSKHO ObiTb MEHbLUE, YeMm
KOHeYHoe 3Ha4yeHue amManasoHa (KoHel, AuanasoHa) BXOQHOro curHana.
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AHanoroBbIl BbIXoz,

[na nepepaun Ha BbIxog curHana m3 noboro kaHana Bbl MoxeTe BbiGpaTb aHanoroBbI BbiIXO4. OTOT
curHan obblyHO ynpaensowas nepemeHHas A perynstopa. OpHako, Bbl MoxeTe BbiOpaTb Takke U
ynpaBnsiloLLyo nepemMeHHyto B perynaTtopa, a Takke BXOAHYH aHanoroByko nepeMeHHyto. [locnegHsisa
MOXET MCMOonb30BaTbCA Afs NMHeapu3auMnM aHanoroBOW MNepemMeHHoW. Tak Hanpumep, curHan ot
TepMonapbl MOXeT ObITb NIMHeapn3MpoBaH 1 nepeseaeH B ananasoH 0 ... 10 B.

BbixoaHOM 651I0K MMNYNbCHOrO perynsTopa

BHeluHss ynpasnstowas
nepemeHHas

, BkntoyaTtenb BHelHen

VNDPaBnsoLLEA NEPEMEHHON

b —
OdpdekTBHOE 3HaYEHNE
VNDaBNSIOLLEN NEDEMEHHON Ynpaensiolas
nepemeHHas
—
—l
1 \\_\_
KommyTupyembiit Knioy Knioy OrpaHnuutensb Pa3buvenne
Bxon KoDpDeKLMM Be30nacHoCTH nvana3sona/
. ynpaenstoLiewn dopmypoBaTernb
* ~
}_ . e nepemMeHHow MMMNYNbCOB
-
L]

€

KoppekTnpoBka ynpaensioLen
nepemMeHHomn

Puc. 3-24 Bbixog perynatopa nowaroBoro ynpasneHus
(Pexxmm nmnyrnbCHOro perynaropa)

Pa36ueHue guanasoHal popmupoBaTenb MMNyNbLCOB

dyHkuma "split-range” ("pa3bueHne gnanasoHa") ucnonb3yeTcs Arsi NOArOTOBKM aHaroroBoro curHana K
npeobpasoBaHnio B ABOUYHbIN CUTHar.

B cnyyae perynsitopa ¢ AByXypOBHEBbIM BbIXOAOM (Hanpumep, perynsatop B CUCTEME Harpesa)
NPUMEHAETCA TOMbKO YynpaBndawwas nepemeHHas A. Ha puc. 3-25 nokasaHo npeobpa3oBaHune
YNpaBnsioLLEN NEPEMEHHON B YNPaBnsAoLLYyt0 nepemeHHyto A. [Mpeobpa3oBaHne B ABOWNYHbINA BbIXOAHOM
CUrHan BbIMOMHAETCA TaK, YTO OTHOLWEHWE [ASITENBbHOCTM UMMyfbca K ANUMTENbHOCTM Mepuoaa
COOTBETCTBYET YNpaBnsoLWen nepeMeHHon A Ha COOTBETCTBYHOLLEM OMCKPETHOM Bbixode. Hanpumep,
ana ynpaenawowen nepemeHHon A, coctaensowen 40% pnutenbHocTM nepuoda Bpemenn 60 c,
NPOUN3BOAMTCA ANCKPETHBIA CUrHaM C ANMTENbHOCTBIO MMNyrbca 24 ¢ 1 nay3on AnuTenbHOCTbIo 36 C.

HasHaueHne ANCKPETHbIX BbIXOAOB KaHanam ynpaeneHus nokasaHbl B Tabnvue 3-3.
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KoHel, gnanasoHa
BbIXOAHOro curHana

JE—

BbixogHom curHan
Ynpasnstowias

b nepemeHHas A

BxopHow curHan
Ynpasnstowias
nepemexHas LMN
-

Havano gnanasona
BbIXOQHOro curHana

|

KoHel, ananasoHa
BXOQHOro curHana

Havano guanasona
BXOAHOro curHana

Puc. 3-25 ®yHkuus "split-range" ("pa3bueka guanasoHa") B perynsatope ¢ ABYXYPOBHEBbIM BbIXOA0M

B cny4ae npumeHeHus perynsitopa ¢ TpeXypoBHEBbIM BbIXOAOM (Harnpumep, perynartop B cucreme
HarpeB-OXIaXaeHne) BbILLEN3NOXKEHHOE TakkKe NMPMMEHMMO ANS ynpaBnstoLlen nepemeHHon A. BTopon
curHan ansi ynpaBfeHUs OXIaXXaeHWeM CO34aeTcsl C NMOMOLLBbIO ynpaBnsalowen nepemerHon B. Ha puc.
3-26 nokasaHO npeobpa3oBaHWE yNpaBnsilOWEN NEepPeMEeHHOW B yrnpaensowme nepemeHHole A n B.

qDOpMVIpOBaHVIe OBOUYHOIoO BbIXOOHOINO CUrHana BbINOJIHAETCA TaKuMm 06pa30M,

4YTO OTHOLWEeHne

ONNTEeNbHOCTU NMNyIbCa K ANMUTEeNMbHOCTU nNepmnoga COOTBETCTBYET ynpaBnAloWnMM nepeMeHHbIM Awnn B

Ha COOTBETCTBYHLUMNX ANCKPETHbLIX BbIXOOaxX.

HasHaueHune OUCKpPEeTHbIX BbIXOAOB KaHarnam ynpaeneHusi nokasaHbl B Tabnuvue 3-3.

Hayvano AnanasoHa
BbIXOOHOIo CuUrHana
vAnarnamiieid nenamaHHon R |

_______ T

BbixoaHble curHansl —  YNPaBRsIOLLASA
ynpasnsioLme nepemeHHasi A
nepemeHHast A ynpasnsowas

1 nanamauuaa R nanamauuaa R

Hauano gmana3soHa
BXOAHOrO curHana
ynpaensiowas
nepemeHHasi B

BXOOHOro curHana

ynpasn

nepemeHHasi B

| "~
| BxoaHow curHan
| ynpasnswLas
| nenameHHaqa | MN
F
Koweu ananasona Havarno guanasoHa

BbIXOAHOTO curHana
ynpaensoLas

nanamauuaa R

aioLas

Puc. 3-26 ®dyHkuus "split-range” ("pa3buska gnanasoHa") B perynstope ¢ TpeXypOBHEBbLIM BbIXO4OM

Mopaynb aBTomatuyeckoro perynuposanust FM 355
A5E00059344-02

3-31



Kak pabotaetr mogynb FM 355

BbixogHomn 6nok perynsaTopa nowaroBoro ynpasneHus

BHewwHas ynpaendawuwana nepeMmeHHaa

’_- _‘l-\_ Bkntoyatenb BHELLHEN

=1 ynpaBnsioen nepeMeHHon

’_._I
OdpdekTBHOE 3HaYEHNE
ynpaensioLleit nepemMeHHoN Ynpaensiowas
nepemeHHasi
)
- - +
S — Il
. Knioy OrpaHnuutensb
KommyTunpyemblii Knioy 6630NaCHOCTH P —
BxoAd KODDEKLMM . dopmupoBaTenb
ynpasnsioLien MMMNYNbCOB
. nepemMeHHow
.
-
)
.

KoppekTupoBka ynpaensioLen
nepemMeHHon

-

>

. Bxoa noavunoHHol obpaTHow
CBSI3M

Puc. 3-27 BbixogHow 6ok perynsitopa nowaroBoro ynpaeneHusi (B pexumme ¢ nosmumoHHon OC)

BHelwHsas ynpaBnsiowaa  Bkniovatenb BHeLWHeN

nepemeHHast yrpaBnsioLen nepeMeHHom
> = =l M
—1 —

OdpdekTBHOE 3HaYEHNE

ynpaensioLen nepemMeHHown Kritoy ®dopmuposarens
6esonacHocTn MMMYNbCOB
ynpaensitoLiewn
nepemMeHHon

Puc. 3-28 Bbixog perynaropa nowaroBoro yrnpasrneHus (pexuma 6e3 nosnumoHHon OC)

Mpn ncnonb3oBaHMK perynaTopa noLiaroBoro ynpaeneHunss 6e3 aHanoroson nosvumoHHon OC BHELUHAS
ynpaensowasa nepemeHHass u 6e3onacHoe 3Ha4yeHue ynpaenslowen nepeMeHHon BbiGMpaloTcs
cnegylowmm obpasom:

ecnu onpegeneHo 3HaveHue B gnanasdoHe 40.0%...60.0%, To ABOMYHbIN BbIXOA4 HE YyCTaHaBIMBAETCA U
COCTOsIHME NpuBoAa ocTaeTcs 6e3 N3MEHEeHUN;

ecnu onpegeneHo 3HadeHue > 60.0%, To gencrteyeT curHan “Actuating signal high” ("MakcumanbHbIn
curHan ynpaeneHus npmesogom") oo tex nop, noka OC BbigaeTt curHan “Actuating device at upper stop”
("daTynk B cOCTOSIHMM "BepXHSsA rpaHmua” ");

B Tabnuue 3-2 nokasaHbl yHKLMM BbIXOQHOIO 6oka perynaropa U BO3MOXHbIE YCTAHOBKM ANS HEro.
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Tabnuua 3-2 PyHKUMM BbIXOQHOrO 61oka perynaropa U BO3MOXHbIE YCTAHOBKM ANS HEro

®DyHKUUN BbIXOOHOIO

[MapameTpbl HACTPOWKK
Onoka perynsitopa

Mo-gpyromy nepeknoyeHne Mexay BHELHEN yrnpaenaoLwen

nepemeHHon 1 3 EeKTUBHON ynpaBnsaoLen NnepemMeHHoN

MOXET BbINONHATLCS:

e 16O ABOMYHBIM 3HaYeHNEM U3 PYHKLMOHaNbLHOro broka

e NGO cUrHanoM, KOTOpbIN SBMNSIETCS pe3ynbTaToM onepauum
"MIMN" ons 4BOUYHOM BENUYMHBI U3 DYHKLIMOHANbHOro broka
N curHana QUCKpeTHOro Bxoaa

Bo3MOXHbI 2 BapMaHTa yCTaHOBOK:

« Bxop umeeT HyneBoe 3Ha4YeHWe curHana

e Bxop umeeT ypoBeHb aganTMpOBaHHOIO aHaNoOroBoro curHana
OT aHarnoroBoro Bxoga

Bkntovartenb BHELUHEN
ynpaensoLLen NnepeMeHHon

KoMmyTupyembin Bxog,

Bxoa nosnumoHHom Bo3mMOXHbI 2 BapMaHTa yCTaHOBOK:

obpaTHOM CcBA3MK «  Bxopg nosvumoHHon OC nmeeT HyneBoe 3HayeHne curHana
(TonbKko Ansa perynatopoB » Bxopg nosnumoHHon OC nmeeT ypoBeHb aganTUpPOBaHHOIO
roLlaroBoro ynpaeneHus) aHanoroBoro curHarna oT aHanoroBoro BXxoga

Mo-gpyromy nepeknoyeHne mexay ynpaensioLen nepeMeHHon

N CUrHaNoOM KOMMYTUPYEMOrO BXOA4a MOXET BbINOMHATLCS:

e [1BOMYHBLIM 3HA4YeHMEM U3 DYHKLIMOHANBHOro Grioka

e CurHanom, KoTophbIn ABMASIETCS pe3ynbTaToM onepauum
"MIMN" ons 4BONYHOM BENUYMHBI U3 DYHKLIMOHANbHOro broka
M curHana gMCKpeTHOro Bxoga

» OnpeaeneHne 6e30nacHOro ypoBHS YNpaeBnaoLWero curHana

» BapwuaHTbl peakuum 6noka FM 355 Bo Bpems 3anycka

- FM 355 nepekntovaeTcs B pexXnm aBTOMaTUy4eCcKoro
ynpaeneHus

- Ha BbIxoge - 6e3onacHoe 3Ha4YeHne ynpasnsoLen
nepemeHHon

» [lepexop k 6e3onacHOMY 3HAYEHUIO YNpaBnaLen
nepemMeHHON BbINOMHAETCS:

- 6o ABOMYHBIM 3HAaYEHNEM U3 DYHKLMOHaNbHOro 6roka;

- nubo curHanom, KOTophbIn SBNAETCs pesyrnbTaTtoM
onepauun "UNN" ana 4BOMYHON BENMUYUHBI U3
PYHKUMOHaNbHOro 6yioka 1 curHana QUCKPEeTHOro Bxoaa.

» Peakuusa Ha c6on nepemeHHoN npouecca A Ha M3MEPUTENBHOM
npeobpasoBaTene Ha aHarNoroBoOM BXxoge:

- npwu yctaHoBke "Closed-loop control” ("ABTOoMaTn4eckoe
ynpasreHme") pabounin pexmm perynaropa octaeTcs
HEN3MEHHbIM;

- npu yctaHoBke "Manipulated value = Safety manipulated
value” ("YnpaensoLias nepemeHHasi = 6e3onacHomy
3HaAYEHMIO YNpaBnsoLLEN NepeMeHHoR") cnuctema
nepekmntoYyaeT BbIXOQHOW curHan Ha 6esonacHoe 3HadeHue
ynpasnswoLwen nepemMmeHHon

» Peakuusa Ha cb6oin nameputenbHOro npeobpasoarernsi:

- npwu ycrtaHoBke "Closed-loop control” ("ABTOoMaTn4eckoe
ynpasrneHme") pabounin pexmm perynatopa HEM3MEHHbIM;

- npu yctaHoBke "Manipulated value = Safety manipulated
value” ("YnpaBnstowasa nepemeHHasa = 6e3onacHomy
3HaYEHMIO YNpaBnsoLLEN NepeMeHHon") cuctema
nepekmntoYyaeT BbIXOQHOW curHan Ha 6esonacHoe 3HaveHue
ynpasnsoLwen nepemMeHHon.

Koy koppekuum

Kntou 6esonacHocTu
ynpaensoLLen NnepeMeHHoOn
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Tabnuua 3-2 OyHKUMM BbIXOQHOIO 6oka perynsitopa u BO3MOXHbIE YCTaHOBKM Anga Hero (MpogormkeHne)

Ynpaensiowas nepemMmeHHas
orpaHu4MBaeTcs

OrpaHuyeHne cBepXxy U CHU3Y (Hemnb3s OTKIHUNTb STOT PEXUM)

dopmumpoBaHue aByx
YNpaBnsoLWMX NepeEMEHHbIX
B pexume "pa3bumBka
aunanasoHa" ("split-range")

ON/OFF (Bkn/Bblikn) (TONbKO AN perynsatopoB HENpepbIBHOrO
ynpaBrneHus)

HauyanbHble N KOHEYHblE 3HaYEeHUs1 BXOQHOMO cUrHana
HayanbHble 1 KOHEeYHble 3HaYEHUs BbIXOOHOIO cuUrHana

dopmmpoBaTenb UMNynNbLCOB
(Tonbko aAnga perynsaTopos
MoLLIaroBOro yrnpaeneHus)

Bpems BknoveHus moTopa
MuHMManbHoe BpeMst UMNynbea
MuH1ManbHoe BpeMs nay3bl

3-34
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3.5 Bbixoabl moaynsa FM 355

AHanoroBsble Bbixoabl moayns FM 355 C

Bbl MOXeTe BbINONHUTL AN Kaxgoro aHanoroesoro Bbixoga FM 355 C  crniegywowme onpegeneHus ¢
MOMOLLLbIO MX KOH(UIYPUPOBaAHUS:

» Bbibop curHana

e Twn curHana

Bbixogbl MOXHO KOHGUIyprMpoBaTh Ha akpaHax “Signal selection analog output” ("Bbibop curHana ans
aHanorosoro Bbixoga") u "Signal type analog output” ("Tun curHana ans aHanoroeoro Bbixoga'").

Bbi6op curHana Ha aHanoroBbIX BbIxogax

C nomouwlbto 3TON onepaumn Bbl MoxeTe onpeaenntb, Kakme MMEHHO curHanbl 6yaoyT BbiBeAeHbl Ha
aHaroroeble BbiIXoAbl MOAYNS:

e« 3HayvyeHne 0
« ApanTMpoBaHHOE aHanoroBoe 3Ha4YeHWe OAHOro U3 YETbIPEX aHANoroBbIX BbIXO40B
* YnpaenstoLlias nepeMeHHas A 04HOro U3 YeTbIpex KaHarnoB yrnpaBneHus

* Ynpaensiowas nepeMeHHas B ogHoro 13 YeTblpex kaHarnoB ynpaBneHus

Bbi6op TMNa curHana Ha aHanoroBbIX BbIXxoAax

C nomolpblo 3ToN onepaumn Bbl MoXxeTe onpeaenuTb TUMbI CUTHAMNOB AN KaX[4oro aHanorosoro Bbixoda
Moayns:

*  TokoBbIl BbIXOA, 0...20 MA

* TokoBbIl BbIXOA, 4 ...20 MA

»  BbIxoa HanpsikeHusi 0..10B

*  BbIxoa HanpsikeHusi -10...+10B

Mopaynb aBTomatuyeckoro perynuposanust FM 355
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OuckpeTHble Bbixoabl moaynsa FM 355 S

IunckpeTHble Bbixoabl mogynsa FM 355 S wucnonb3yotca ona ynpaBneHnst BCTPOEHHbIMU M BHELLHUMM
OKOHEYHbIMU 3fIeMEHTaMN YNpaBreHus.

Tabnuua 3-3 nokasbiBaeT Ha3Ha4YeHne OUCKPETHbBIX BbIXOAOB 4151 KAHAMNoOB YNPaBneHNsa N NX 3HaYEHUs.

Tabnuua 3-3. HasHavyeHne OUCKPETHbIX BbIXOA4OB 4151 KAHAMOB YNpaBNeHns U X 3HadeHne

Kanan [unckpeTHble BbIXxoabl, 3HauyeHne aNCKPETHbIX HasHaueHue OUCKpPEeTHbIX
npaBneHms Ha3Ha4YeHHble KaHany BbIXOQOB perynsTopa BbIXOQ0B MMMYNbCHOrO

y ynpaeneHus MMMYINbCHOro ynpaeneHus perynstopa
YnpasnstoLwjas

1 OTkpbIT P t
1 nepemeHHas A
YnpasnstoLwas

2 3akpbIT P t
nepemeHHasi B
Ynpasnstowas

3 OTkpbIT P -
° nepemeHHas A
YnpasnstoLwas

4 3akpbIT P t
nepemeHHasi B
Ynpasnstowas

5 OTkpbIT P -
3 nepemeHHas A
YnpasnstoLwas

6 3akpbIT P t
nepemeHHasi B
YnpasnstoLwjas

7 OTkpbIT P t
4 nepemeHHas A
Ynpaenstowas

8 3akpbIT
P nepemeHHasi B
OTKpbIT = OTKPbITbIA 3NIEMEHT ynpaBreHnsi NPUBOAOM
3akpbIT = 3aKpbIThIN 3NIEMEHT yrpaBrneHus NpUBoaoM

Mogynb aBTomartuyeckoro perynuposaHua FM 355
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3.6 Pexumbl paboTbl 1 ynpaBneHue aaHHbimm B moayne FM 355

KpaTtkui 0630p

B aTom pasgene onvcaHbl BaXKHeENLME MeXaHU3Mbl PEXMMOB paboThbl U MPUHLIMNLI YpaBieHns 4aHHbIMU
moaynsa FM 355.

WHTepdenc koHdurypaumm napameTpoB nporpammaTopa nnm MK moxeT ncnonb3oBartbecs Anst

e KOHcpurypaumm

e ONTMMM3aLUK

e ynpaBrieHust U MOHUTOpUHra mogynsa FM 355

dyHkumoHanbHbI 6nok (FB) PID_FM, ncnonbsyembii B FM 355, MOXeT NpuMeHATbCS AN BKAOYEHUS

MOZYFS B NOMb30BaTENbCKYIO NporpaMmy.

KoHdurypauusa napametpoB

FM 355 MOXXHO KOHGMIryprMpoBaTb C MOMOLLbIO BblLLEYKa3aHHOIro MHTepdEenca Ha SKkpaHe nporpammartopa
(PG) (cm. mmaey 5). Bce paHHble KOHUIypupOBaHWS napameTpoB coxpaHswTca B SDB B
nporpammarope.

MpumeyaHwme:

Bbl MOXeTe 3arpyxaTb napameTpbl KoHdurypauum B SDB ¢ noMoLLblo nHTepakTuBHon cessn mexgy PG n CPU B
CPU wn B mogynb FM 355, Tonbko ecnn CPU HaxoguTcst B STOP-pexnme. 3To MOXHO caenaTb TOSMbKO C MOMOLLBHO
HW Config. VHTepdeic koHpurypauum napameTpoB JOIMKEH ObiTb 3aKpbIT.

MapameTpbl nepecbinatotca n3 SDB (B CPU) B FM 355 BO Bpems Kakgoro 3anycka M BO BpeMs
kaxkgoro nepekntodeHmns CPU n3 pexuma STOP B pexum RUN.

3arpy3ka napameTpoB HenocpeacTtBeHHo B FM 355

Bbl MoOxeTe Takke 3arpyxaTtb napameTpbl C MOMOLLBb MHTepdenca KOoHUrypaumm napaMmeTpoB
HenocpeacTeeHHO B FM 355, Tak uto Bbl He JOMKHbBI 3aKpbiBaTb MHTEPdENC KOHUIypaum napaMmeTpoB
n nepeoante CPU B STOP-pexxMm pa3s 3a pa3omMm BO BpeMs TeCTUpoBaHuA Bawen koHdurypaumm Bo
Bpemsi nogbopa ycTaHOBOK. [lOMHUTE, YTO 3arpyXeHHble napameTpbl Nepes3anucbiBaoTCs 3HAYEHUSMN
n3 SDB n3 CPU, korga npoucxogut 3anyck CPU, un korga CPU nepexogut uns pexuma STOP B pexum
RUN. Tlpu BbizoBe FB moryT GbiTb Takke nepesanucaHbl napameTpbl, 3arpyXeHHble U3 MHTepdenca
KOHGMrypawmu.

3arpyska B FM, cnegoBaTenbHO, MMEET CMbICT TOMbKO NPW TECTMPOBaHUU KOHUrypaumm BO BpeMS
OTnagku KoHdurypawumu.
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Ecnn Bbl u3mMeHsAnu napameTpbl C MOMOLLbIO WMHTepdenca KoHUrypauum napaMeTpoB U 3aTem
HenocpeacTBeHHO 3arpy3unu nx B FM 355, To MOryT nponcxoamtb ckavku yrnpaBnsoLen nepeMeHHON.
Mbl pekoMeHayeM criefytoLyto npoueaypy Anst COXpaHeHUst ynpaBnsieMoCTh 3TOro curHana:
[MepekntounTechb B pyHHON PEXUM.

M3ameHnTe napameTpbl.

3arpysuTe ux HenocpeacTBeHHo B moaynb FM 355.

> bdh =

MepekntounTecb BHOBb B aBTOMaTUYECKMIA pexxum (Hanp., ¢ nomoubio Loop Display).

MoTok AaHHbLIX NpPU KOH(PUIYPUPOBaAHMU C NOMOLLLIO UHTepdpelica KOHUrypaumum
napameTpoB

Ha puc. 3-29 nokasaH nyTb ABWXEHUSA AaHHbLIX KOHUrypaumm oT nHTepderica kKoHurypauum
napameTtpoB Kk FM 355.

MO KoHurypu-
poBaHus
napaMmeTpgs

HW Config

PG

ABTOHOMHOE
vrpaeneHve

™

l\ \ Mpsimas 3arpyska
B FM

3arpyska
n3
HW Confia

CPU

3arpyska CMCTEMHbIX
JaHHbIX BO BpeMsi

3arycka 1 Bo Bpemsi

CUCTeMHble STOP CPU O RUN CPU
AaHHble -

L |

FM 355

Puc. 3-29 KoHdurypuposaHme FM 355 n3s CPU ¢ nomoLubio nporpammaTtopa.
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BknroyeHnune FM 355 B nporpammy nonb3oBaTtens

Ecnn Bam Heobxoammo M3MeHUTb MapaMeTpbl ynpaBreHus (Takue Hanpumep, Kak yCuneHue kaHana
ynpaeneHus) ana 6noka FM 355 n3 nonb3oBaTenbCKOM MporpamMmmbl MM C MOMOLLBKD KOMaHabl U3
nporpammaTtopa, Bbl 4omkHblI ucnonb3oBaTb OyHKUMOHaNbHbIA 6nok FB PID_FM. HasHaubTe ak3emnnsp
DB ansa gaHHoro 6noka FB ans kaxgoro ucnonb3yemMoro kaHana ynpaeneHust (cM. maebl 7 un 11).
Ecnn napametp LOAD_PAR yctaHoBneH, B To Bpemsi kak FB PID_FM Bbi3biBaeTca nporpammonm
nonb3oBaTens, Bce napameTpbl ynpaenennsa FB nepeHocsatcs B FM 355. MapameTpbl ynpaBneHns — aT1o
BCe MapameTpbl, KOTOpble HaxOAAaTCs B MCNOMb3yeMoM Ornoke OaHHbIX MPUBSA3KM Mocre nepemMeHHon
cont_par.

MapameTpbl, KOoTOpble HaxoasTcss B BD npuBsisku, MEOT 3apaHee 3adaHHble YCTaHOBKW. OTW 3apaHee
3afaHHble YCTaHOBKM MOryT ObITb M3MeEHeEHbI ¢ noMoLLbto pegaktopa STL/LAD Editor.

Mpumeyanue:

Bbl gomkHbI cHavana Bei3Bate FB PID_FM ogunH pa3 ¢ nomowsto COM_RST = TRUE npwu 3anycke CPU Tak, 4Tobbl
napaMmeTpbl, KOTOpble Bbl He XOTWTe W3MeHsiTb, He OblNM 3aMeHeHbl 3apaHee 3afaHHbIMU 3HAYeHUsIMU U3
ak3emnnapa DB. Torga FB PID_FM uutaet ns FM 355 napameTpbl, koTopble Obinn nepeHeceHsl ni3a CPU B FM
3apaHee, U COXpaHsieT nx B ero ak3emnnspe DB. [Mocne atoro Bbl MoxeTe M3MeHUTb OTAeNbHble napameTpbl U
nepesecTn Bce napameTpbl B FM 355 ¢ nomowbio LOAD_PAR = TRUE.

Moxanyicta, NpumMnTe BO BHUMaHUe, 4to napameTpbl B FM 355 3ameHsaoTCs 3Ha4EHUSIMM U3 CUCTEMHBIX AaHHbLIX
BCSKWA pas, korga 3anyckaetcs CPU (nepexoamnTt u3 pexuma STOP B pexum RUN).

CPU FM 355
CuctemHble
OaHHble
-
3arpyska CUCTEMHbIX
[OaHHbIX Npu 3anycke u
STOP CPU => RUN CPU
Sk3emnnsap FB PID_FM
DB _
FBPID_FM LOAD_PAR =TRUE -
- R COM_RST = TRUE

Puc. 3-30 KoHdwurypauma FM 355 ¢ nomoLbio cucteMHbIx gaHHbix n FB PID_FM
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Paboune napameTpbl (HanpuMmep, BENWYMHA YCTaBKW, ynpaenswoowasa nepemeHHass "pydyH.") FM 355
umknuyeckn nepegatortca us FB PID_FM B FM 355.

Paboune napameTpbl — 3TO BCe NapameTpbl, Haxoasuecs B ak3emnnspe DB mexay nepemMeHHbiMu
op_par u cont par . Ytobbl nepemaBaTb OaHHble 6e3 GonbLIMX MOTEPb BPEMEHM MpoLeccopa,
nepegada OObIMHO MPOU3BOAUTCA C UCMOMb30OBaHMEM MPAMOrO AOCTyna, a He C  MOMOLLbO
SFC WR_REC. [JaHHble MynbTUMIEKCUPYHOTCS, TakK Kak TONbKO 4eThipe GanTa Ha kaHan OOCTYMHblI B
obnacTtu agpeca BBoga/sbiBoga moayns. CrnegoBaTtenbHO, Nepedaya MOXeT 3aHMMaThb 40 TPEX LUKIIOB
CPU wnn FM 355 noka paboune napameTpbl He OyayT nepemeweHbl B FM 355, npn aTtom cambin
ONWHHBIA LUKN - onpeaenstoLwmn.

Ecnun Bbl yctaHoBunn napametp LOAD OP = TRUE, 10 Torga paboune napameTpbl nepegarTcsa B
MOAYNb 3a OAWMH MporpaMmmHbiid uukn ¢ nomowbto SFC WR _REC. Tem He MeHee, B 3TOM cny4dae
TpebyeTcs 6onbliee paboyee BpeMsi (CM. TEXHUYECKMNE YCITOBUS).

MapameTpbl npouecca (HanpuMep, NepemMeHHasi npouecca, ynpaensiowas nepeMeHHas) MoryT Takke
6biTb cuntaHbl FB_PID_FM ¢ ucnonbsoBaHuem npsmoro goctyna (I/O). Takaa nepepadva He Tpebyet
MHOrO BpPEMEHW, TEM He MeHee uMelTCa criegyowme @QyHKUMOHanbHble orpaHnyeHus. Ecnu
yctaHoBneH napametp READ VAR = TRUE, 1O nepemeHHble npouecca uutaoTca us FM 355
nocpegcteom SFC RD_REC. OpgHako, ato TpebyeT 6ombLuero Konnyectsa BpEMEHMW BbINOMHEHNS  (CM.
TEXHUYECKNE YCINOBMS).

@DyHKLUMOHanbHbIE OrpaHnyYeHns ansa criyvas, korga napametp READ VAR He ycTaHOBNEH:

* [lepemenHble SP (3apaHHas nepemenHas u3 FM), ER (curHan owwnbku), DISV (nepemeHHas
nomexm), LMN_A un LMN_B (cm. maBy "HasHayeHush OnOKOB [aHHbIX MpuBA3KM") He
MOANULIMPOBAHbI.

e [aHHble mynbTuMnnekcupytoTcs. [lepemeHHas npouecca, ynpasnsiowas nepemeHHas U BOUYHble
oTOBpaXeHns1 He MOANMULIMPYIOTCS 40 OKOHYaHMS YEeThIpEX BbI3OBOB Oroka.

« Ecnu 3apgaHHOe 3HayeHue 1 ynpaenswowas nepemMeHHasa "pydH." Obinn obpaboTaHbl C MOMOLLbLIO
perynatopa HenpepbIBHOrO AEWCTBUS, BO Bpemsa 3anycka CPU FB atn pabouve napameTpbl He
mMogmduumpyeT (cuntbiBaHne n3 FM).

YnpaBneHue onepatopa 1 TeKywuin koHTponb FM 355 ¢ nomouwbro OP nocpeacteom FB PID_FM

Ynpaenenne onepatopa u Tekywun koHTporb FM 355 Bo3MoxHbl ¢ nomowbio OP nocpeactsom FB
PID_FM.

Ecnv oguH u3 cnepyowmx napameTtpoB "Operating setpoint value SP_OP” ("sagaHHoe onepaTopom
3HauyeHne"), “Operating manipulated variable LMN_OP” ("ynpaensiowasi nepeMeHHas onepatopa") u
cooTBeTcTBYyOWMNE nonoxeHus nepekntovartenen “SP_OP_ON” n “‘LMNOP_ON” 6binu M3MeEHeHbl C
naHenen onepatopa OP, T1o0 FB PID_FM npuHumaeT atn 3HaveHusa us FM nocne Toro, kak CPU
3anyckaeTcs, npu ycrnosun, 4Yto yctaHorneH napameTp READ VAR = TRUE.

YnpaBneHue onepatopa u TeKywun koHTponb FM 355 ¢ nomowbio OP nocpegctsom MPI
K ogHomy FM 355 MOXHO noaknoumTb 40 Tpex naHenen onepatopa OP.

Ynpaenenne onepatopa FM 355 ¢ nomowpbto naHenen OP BO3MOXHO Tonbko B pexume CPU "STOP"
unu B criydae cbos B pabote CPU.
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Kak pabotaet mogynb FM 355

Tekywnn koHTponb FM 355 ¢ nomoLubto naHenen onepaTtopa OP BO3MOXeH B N1t0601N MOMEHT.

MHTepdenc nepemeHHbix mogyna FM 355 cogepxut yeTbipe 6noka gaHHbIx ¢ Homepamu ot 101 go 104
ONs KaHanoB yrnpaeneHuns ¢ Homepamu ot 1 0o 4 (cm. puc. 3-31). OTn BGNOKM faHHbIX OnNncaHbl B
pasgene 11.8 “HasHauyeHne 6nokoB gaHHbIX DB anga ynpaeneHns onepaTtopa u TEKYLLEero KOHTPoss
nocpencTeoM naHenen onepatopa OP”.

MpumeyaHue

B cogepxaHun 6rokoB AaHHbIX 101...104 aBTOMaTUYECKN HE OTPaXalTCs 3Ha4YeHUs napameTpoB, addeKTUBHbIE
ans FM 355.

MapameTpbl, M3MeHeHHbIe ¢ nomoLlpto OP, nepegatotcs B FM 355 Tonbko nocne Toro, kKak 6ygyT yCTaHOBMEHb! OUThI
pexxuma LOAD_PAR unn LOAD_OP.

Ecnu ucnonbsyetcsa naHenb ynpaenenns OP ans n3ameHeHus napametpa 6e3 yCTaHOBKM COOTBETCTBYHOLLMX OUTOB
pexvumMa, mogmduumpoBaHHoe 3Ha4YeHne napameTpa OyAeT cywectsoBaTth B 6ro0ke AaHHbIX, HO FM 355 npogomkut
Mcnonb3oBaTh 3HaYeHUe NnapameTpa, KoTopoe ObINo A0 ero M3MeHeHMs.

Tonbko nocne Toro, kak 6yayt yctaHoBneHbl 6uTbl pexuma LOAD_PAR wnnu LOAD_OP u napametpbl OyayT
nepecnatbl B FM 355, 61Tkl pexxmma BHOBb OKaXXyTcsi copolueHHbIMM B mogyne FM 355.
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3-42

RUN-pexvume CPU

Pa6oTa 1 TekyLmnin KOHTPOSIb B

Pa6ota Tonbko B STOP-pexume

CPU nnu npu ero cboe.

T EeKyLLNN KOHTPOrb.

CPU

FB
PID_FM

Max 4
3K3eM-
nnsapa DB
ans

FB

-
PID_FM

FM 355

MapameTpbl

+ YnpasneHue napametpom READ_VAR aksemnnsapa DB
YnpasneHune napametpamu LOAD_OP n LOAD_PAR

Puc. 3-31 YnpaeneHune onepaTopa u Tekywun koHtponbs FM 355
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Kak pabotaet mogynb FM 355

3.7 Ceoncrtea mopyna FM 355

KpaTtkui o630op
B oaHHOM pasgene paccmaTtpuBaloTCs:

» [locnepoBaTenbHOCTL Npouecca 00paboTkn 1 Bpems onpoca
e BbinonHeHne onepauun

e XapakTepuCTMKM 3anycka

« Onepauunmn pes3epBmpoBaHus

*  Moaundukaunsa MukponporpaMmmbl

MocnepgoBaTenbLHOCTL NpoLecca oo6paboTku

FM 355 pabotaeT c aHanoroBbiMu BXOA4aMM W KaHanamu ynpaereHusi, cobmniogas onpenerieHHyro
nocrnegoBaTeNnbHOCTb. Kaxgbll kaHan ynpaeneHuss obpabaTbiBaeTcs HEMNOCPEACTBEHHO Mocne
aHanoroBoro Bxoda € TakMM e, KaK y KaHana HOMEpPOM, 1 B KOTOPOM BXOAHOW curHan 6bin obpaboTaH u
npuBeneH B COOTBETCTBME C TpeboBaHusiMM aAns ganbHenwen obpaboTkm B mogyne.  3atem
BbINONHsIeTCst 06paboTka curHana B aHanoroBoM BXOAHOM Groke co cneayowmmM nopsiakoBbIM HOMEPOM
(n Tak BNNoTb 40 HoMepa 4), nocne vyero obpabaTbiBaeTcsa 4- KaHan ynpaeneHus. 3aTteM BbINONHAETCS
nepexog no ccoinke. Ha puc. 3-32 nokaszaHa nocrnegoBaTenbHOCTb 06paboTkm B FM 355.

Boemsi noeobpaszoBaHus (MoMmepHoe)
OnOpHBIN
3anvck - w] sxonpnn | 100MC
1...4 aHanor.
BXOA,0B
_ | Ananorosbiit 20 mc Kanan
Lo Ll
Bxof 1 ynpaBneHust 1
v 20 mc
AHanoroBbI L — Kanan
BX0A 2 yrpasnexus 2
i 100 mc
- AHanorosbl . Kanan
Bxog 3 ynpasnexus 3
| AnanoroBiii 20mc Kanan
Bxog 4 ynpasnexus 4

Puc. 3-32 lNocnepnoBaTenbHOCTb 06paboTkM gaHHbIX B FM 355.
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Kak pabotaetr mogynb FM 355

Bpewms onpoca

O6uwee Bpemsa onpoca Bcex kaHanoB ynpaeneHus FM 355 nonydaeTtcss npu CyMMUPOBaHUW BCEX
3Ha4YeHUI BpeMeHn npeobpasoBaHus Onsi OTAENbHbIX aHanoroBbiX BXoAoB. Bpems npeobpasoBaHus
O1151 ONMOPHOro BXoA4a, ecriv TakoBOW UCMONb3yeTcs, Takke 4obaBnseTcs K 3Ton cymme.

Bpems npeobpasoBaHus aHanoroBoro BXo4a 3aBWCUT OT pa3peLleHunst, YacTOTbl CETU ANEKTPONUTaHus 1
TMNa ucnonb3yemMoro perynatopa (cm. Tabn. 3-4):

Tabnuua 3-4 Bpems npeobpa3oBaHns aHaNoroBbIX BXO40B

YacToTta
o Bpems npeobpasoBaHus
Pa3spelueHne nutaroLwen Tun perynatopa
aHanoroBoro Bxoaa
ceTu

12 dutoB 60 Ny He anga tepmoperynnpoBanunsi 16 1 2/3 mc

12 dutoB 50 Ny, He anga tepmoperynnpoBanunsi 20 mc

14 dutoB 50 unn 60 Ny, He anga tepmoperynnpoBanunsi 100 mc
12 vnn 14 6utoe | 50 unn 60 Ny, [na TepmoperynvpoBaHus 100 mc

Ecnu aHanoroBbi BXxog He obpabaTbiBaeTcs, TO kaHan yrnpaBfieHMs C TakUM Ke NOpPsiAKOBbIM HOMEPOM
Takke He obpabaTtkiBaeTcs (Bpems obpaboTku = 0).

Hukakoe pononHuTenbHoe BpeMsi npeobpasoBaHUs He YyYUTbIBAeTcs NS aHanoroBbiX BbIBOJOB.
BbixogHble aHanorosble CUrHanbl BbIBOOATCA Ha aHamnoroBble Bbixoabl moayns FM 355 HemeaneHHo
nocne BbIMUCINEHUS COOTBETCTBYHOLLIEIO HaYarnbHOro 3HaYeHus.

B Tabnuue 3-5 nokasaHo, kak opMUpPYETCS 3Ha4YeHME BPEMEHN Npeobpa3oBaHus

Ecnn ... ... TO
12-6utoBoe paspeLueHne Obino BbibpaHo ans OnopHbIn BXxog TpebyeT Takoro e BpeEMEHMU
BCEX aHaroroBbIX BXOA40B npeobpa3oBaHuXs, Kak U aHarnoroBbl BXOS,
HauBblicwee 14-6utoBoe paspelueHne BbibpaHo
TONbKO A1 OQHOro aHarnoroBoro BXoga. OnopHbIn Bxoa TpebyeT 3HaueHus 4is BpEMEHU
OavH 13 perynsaTopoB Gbinl CKOHGUIypupoBaH kak | npeobpasosaHust, pasHoro 100 mc
perynaTop TepMoperynMpoBaHus

Bpems onpoca nokasaHo B MHTepdence KoHpUrypaumm napaMmeTpa B MEHHO;
Tools (CepBuc) > Module Parameters (lMapameTpbl mogyns).

B npumepe (Puc. 3-32) ansa kaxgoro perynatopa (npu 4actote nutawowen cetn 50 u) nonyyaertca
crnepyoLlee Bpems onpoca:

t sampling = 100 mc + 20 mc + 20 mc + 100 mc + 20 mc = 260 mc
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Kak pabotaet mogynb FM 355

Ha puc. 3-33 nokasaH npumep nocnegoBaTenibHOCTUM 00paboTKM OaHHbIX B MOAyne Ans crydvasi, korga

3a[eNCTBOBAHO TOSbKO TPW aHanoroBbIX BXo4a.

3anvck

Bpemsi npeobpasosaHus

(npumep)

|

OnopHbIv 20 MG
Bxon ansa 1...4
aHanoroBbIx
BXO0B
" 20 mc
AHanorosbli Kaman
Bxoa 1 ynpasnexus 1
. | Ananorosbin | 20 mc | Kawan
BXxog 2 yrpaenenus 2
AHanoroBbI | He Kanan
Bxoa 3 ncnonb3yeTcsa ynpaenenus 3
(0 me)
" 20 mc
AHanorosbli o] KaHan
Bxoa 4 ynpaenexus 4

Puc. 3-33 lMpumep nocnegoBaTenbHOCTN 06paboTkun aaHHbIX B FM 355
ONs cryyas, korga 3a4efcTBoBaHO TONBbKO TpW aHanoroBbIX BXoAa.

B npumepe (Puc. 3-33) ansa kaxgoro perynatopa (npu yactote nutawowen cetn 50 'u) nonyyaertcsa
cnepyoLlee Bpems onpoca:

t sampling = 20 mc + 20 mc + 20 mc + 0 mc + 20 mc = 80 mc
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Kak pabotaetr mogynb FM 355

NpuHUMNbI pyHKUMoHupoBaHua FM 355
[na o6o6LweHns matepuana, nocesweHHoro padote FM 355, npeanaratoTcsa crieqyowime nyHKTb:

»  Perynsatopbl MOAynsi MOXHO KaK YrogHO pasMellaTb B KackagHbIX Cxemax. OTO 3HauuT, 4To Bbl
MOXEeTe WUCMOoSib30BaTb YNPaBMsIOLLYI0 NMEPEMEHHYI0 KaHana ynpaBrieHUsi B KayecTBe 3afaHHOro
CUrHana ans Apyroro kaHana ynpasneHus.

« O6paboTka KaHana ynpasreHus BbINOMHAETCA HEMEAMEHHO NOCINe OKOHYaHKSA NpoLecca agantauum
BXOQHOr0 aHarioroBoro curHana (npu aTom UMeeTcs B BuAy, YTO MOPSAKOBblE HOMepa KaHana u
Onoka conpsikKeHns OANHAKOBbI).

Ecnn perynsatop MMeeT HECKONbKO aHanoroBbiXx BXOAOB, Bbl gomkHbl Oyaete BblbpaTb KaHan
yrnpaBneHus, HOMep KOTOPOro COOTBETCTBYET HanborbLUEMY U3 HOMEPOB 3TUX aHANOroBbIX BXOA0B,
ONs1 YMEHbLUEHWS BPEMEHN HEYYBCTBUTENBHOCTW.

Mpumep: PerynaTtop 3anpawmBaeT curHanbl OT aHanoroebix Bxogos 1, 2 n 3. HaumeHbluee Bpems
HeYyBCTBMTENbHOCTV OyaeT Npu Ucnonb3oBaHun perynatopa Ne3.

e Ecnu Bbl BbiGupaeTe ycTaHOBKY And aHanoroBoro Bxoda “Analog input is not processed”
("AHanoroBbIi BXOA4 HE 3a4eNcTBOBaH"), TO kKaHan ynpaereHnsi C HOMEPOM KaK y aHanoroBoro Bxoga
Takke He bygeTt obpabaTbiBaTbCcs. Bpems onpoca onst AaHHOro KaHana ynpaeneHusa 6yaet pasHo 0.

« Ecnu ncnonb3yeTtcs ONOpHbIA BXOA, TO OH TpebyeT Takoro e BpeMeHU npeobpa3oBaHus, kak U
aHarnoroBbI BXOA C HauBbICLUMM BpeMeHeM npeobpa3oBaHus.

« [lapameTp perynaTtopa "BpemMsi onpoca" paBeH CymMe BCEX napameTpoB "BpeMsi npeobpasoBaHms”
ncnonb3yeMbiX aHanoroBbiX KaHanoB Mrioc "Bpems npeobpasoBaHmsa” onopHOro Bxoaa.

XapaKTepuUCTUKM 3anyckKa

Bo Bpems 3anycka FM 355 cHavana cuntbiBaeT Tekywme napameTpbl n3 Bawero EEPROM u ynpaensiet
CMUCTEMOMN, Y4MTbIBasi MOSMyYEHHble MapameTpbl. OTMM napameTpaM npoueccopoM ByayT npuUcCBOEHbI
HOBble 3Ha4eHWsl, MOMydYeHHbIE U3 CUCTEMHbIX [AaHHbIX, KaK TOMbKO CBA3b No P — wwuHe mexay
npoLeccopoM M mogyrnem OyaeTt ycTtaHoBneHa. Ecnu cucTeMHble faHHble He coAepXaT Kakmx-nmbo
napameTpoB AfA perynsatopa, Mogynb OyaeT npogomkatb ynpaensiTb B COOTBETCTBMU C NapameTpamu,
copepxawmmmnca B EEPROM. Mogynbe FM 355 He Gyaet 3HaTb 00 M3MEHEHUN 3a4aHHbIX NapamMeTpoB.

Ona ynpaBnsiowen nepemMeHHOW CyLeCTBYIOT Crneaylolwme HaCTPOMKM KOHdUrypaumm, KoTopble
BKJIOYAOTCA NpY nepesanycke nocne cbos UCTOYHMKA NMUTAHKS:

»  Perynatop 3anyckaeTtcsi ¢ 6e30nacHbIM 3Ha4YeHNEM YNPaBnsoLLEN NEPEMEHHON.
Takne yCcTaHOBKM UMEOT CUNy 4O TEX MOp, NOKA OHU He OTMEHEHbl NporpaMMol Monb3oBaTens C
NOMOLLbIO YHKLUNOHaNbHOro 6rioka.

» Perynsatop nepekntoyaeTcsi B peXXUM aBTOMATUYECKOrO PEryfiMpoBaHusi.

[lna 3apgaHHOro 3Ha4YeHUs CYLLECTBYIOT CriefytolmMe HAacTPOMKN KOH(UIypaumn, KOTopble BKITOYAOTCS
npu nepesanycke nocrie c6os ICTOYHUKA NMUTAHUS:

» [locne nepesanycka ocTaeTcsa AeNCTBYOLMM NpeaaBapunHoOe 3HauYeHe 3a4aHHON NEPEMEHHOMN.
» Cuctema nepekntoyaeTtcs Ha 6e3onacHoe 3HavYeHne 3agaHHON NepeMeHHOMN.

OTO nepeknYeHne MMeeT cuily TOMbKO A0 TeX MOop, MoKa 3HavyeHve 3aJaHHOW NepeMeHHOWN
onpegerieHo nNporpaMmon nornb3oBaTens ¢ NOMOLLbI0 PyHKLMOHANbHoro oroka. NHave, 3agaHHoe
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3HayYeHNe OnpefdensieTcsa Ha aHanoroBOM BXOAE WM BbIXOOE Perynstopa B COOTBETCTBUM C
KOHMrypauuen.

XapakTtepuctuku 3anycka B S7-300 1 co6CTBEeHHbIW UCTOYHUK nuTaHua moaynsa FM 355

Ecnn FM 355 nmeeT cobGCTBEHHBLIN UCTOYHUK NuTaHus 24 B, HesaBucumbin ot CPU cuctembl S7-300,
cBa3b CPU u FM 355 Gynet paspbiBaTbcsa npu cboe, npu 3TOM MOAYNb NEPEKIIOYNTCS Ha NUTaHUEe oT
cobCTBEHHOro UCToYHMKa 24 B. MocnenHee BhipaXkaeTcs B CriedyoLeMm:

« B FB_PID_FM BbixogHon napameTtp RET_VALU cogepXuT 3Ha4eHne owmoku.

e CPU He nepekntovaeTtcs B RUN-pexum ns-3a owmbkun B KoHpUrypaumm.

YTtob6bl nepeyctaHoBUTb cBA3b Mexay CPU u FM 355, BoinonHute cnegyollee:

CPU
unu apyrve Homep Mpoueaypa
moaynu
313 6ES7 313-1AD00-0ABO
314 6ES7 314-1AE00-0ABO
6ES7 314-1AE01-0ABO
314 IFM 6ES7 314-5AE00-0ABO
315 6ES7 315-1AF00-0ABO
315-2DP 6ES7 315-2AF00-0AB0 Boikntounte  nutaHne CPU  un 3atem
BKJITHOUYNTE BHOBb.
614 6ES7 614-1AH00-0ABO
6ES7 623-1AE00-0AE3
C7-623 6ES7 623-1CE00-0AE3
6ES7 624-1AE00-0AE3
C7-624 B6ES7 624-1CE00-0AE3
B6ES7 626-1AG00-0AE3
6ES7 626-2AG00-0AE3
C7-626 BES7 626-1CG00-0AE3
6ES7 626-2CG00-0AE3

IOna CPU BbinonHuTe cneayolmne OencTeus:

CPU Howmep Mpouenypa
313 6ES7 313-1AD01-0ABO
314 6ES7 314-1AE02-0ABO
314 IFM 6ES7 314-5AE01-0ABO

Mepekntounte CPU B STOP-pexum, 3aTem
BkntoumTe BHOBb RUN-pexnm.

315 6ES7 315-1AF01-0ABO
315-2 DP 6ES7 315-2AF01-0ABO
614 6ES7 614-1AHO01-0ABO
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Ha paboty FM 355 no ynpaBneHuto npoueccamum He BNusitoT cbom B €ro CeTeBOM OKpyXeHun. B
3aBUCUMOCTM OT KOHdurypauum perynstopbl moayns FM 355 3anyckaioTcss B OQHOM U3 CreaytoLmx
pexumoB paboThbl:
e Pexum aBTOMaTM4ECKOro perynmpoBaHus

- YnpaBneHue c ycTaHOBIEHHbIM Ge30nacHbIM 3a4aHHbIM 3Ha4YeHeM napamMeTpa

- YnpaBneHue ¢ nocrnegHUM 3afaHHbIM 3Ha4YeHneM napameTpa

* Ynpasnsouwas nepemeHHas = 6e3onacHoe 3HadeHne ynpaensioLwen nepeMeHHom

Pab6oTa B 3allMLLIEHHOM pexume

Ecnun CPU nepewen B STOP-pexxum unun oTtkasan wnm pasopeanacbk ceasb mexay FM 355 n CPU, Torga
moaynb FM 355 nepexoauT B 3alUULLEHHbIA PEXUM U MPOJOIKaeT ynpaBnsaTb NPOLECCOM, UCMONb3yst
3Ha4YeHMs NapaMeTpoB, KoTopble Obinn B MOMEHT oTka3a. Mogynb FM 355 ucnonb3yeTt unu nocnegHee
3HayeHne ycTaBku unn 6esonacHoe ee 3HayeHue, B 3aBUCMMOCTM OT KOHCpUIypaLuu.

OTOT pexum nHanumnpyeTcs xenTtbiv ceeToanogom "Backup” ("3awuiieHHbin pexnm™).

Mpn pabote B 3awmweHHom pexume FM 355 moxeT ynpaBnsaTbCA HENOCPEeACTBEHHO C MaHenwu
onepaTtopa OP. Kak tonbko CPU Bospawaetca B RUN-pexum, moaynb nepecrtaeT ynpaensTbCa C
naHenun onepatopa OP (cm. pasagen 3.6).

Mogudukaumua MmukponporpaMmmbl

UTtobbl pacwmputb OYHKUMM N YCTPaHUTb OTKa3bl, BO3MOXHO W3MEHEHWe MUKPOMNporpaMmbl B NamaTu

onepauunoHHon cuctembl mogyna FM 355, Kak a1o cpenartb, ONMCaAHO B KOHTEKCTHOM CrnpaBke B
NHTEpgence KoHdUrypaumm napameTpoB.
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3.8 OntTumu3auua napamMeTpoB npoueccopa TepMoperynmpoBaHus

TpeboBaHusA K npoueccy Npu TepMoperynimpoBaHumn

Ecnu perynvpyemMblii NpoLecc oTBeYaeT HUKEU3NOXKEHHbIM TPeGoBaHMsAM, TO yrpaBlieHne C NOMOLLbHO
perynsiTopa s TepMoperynMpoBaHnist MOXeT BbiTb ONTUMarbHbIM.

. B Chny4dae HarpeBaHua BaHHbI C XXUOKOCTbIO, NMocneaHAA AOoMXHa XOpoLlo nepemMeLllnBaTbCa.

« B cnyyae HarpeBaHusi B cMcteme "BaHHa K BaHHE" XXMAKOCTM B 00eMX BaHHaX Takke AOMKHbI XOPOLLO
nepemelumBatbcs. B TO xe Bpemsi gormkHa obecneumBaTbCsl XOpollas nepefava Tenna BCEMM
TennoHocuTensmu. B cnyyae uWcnonb3oBaHWs MaTepuanoB C MAOXUMW  TEMNONPOBOAALLUMU
XapakKTePUCTMKaMM HYXXHO YBENMYMBaTb MOBEPXHOCTb COMPUMKOCHOBEHMS C TEMNOHOCUTENEM AN
ynyJleHus Tennonepesaudm.

« B cnyyae cucteMbl KOHOMLMOHMPOBaHWUSI BO34yXa [AOMKHO ObiTb obecneyeHo nepemMelunBaHue
BO3ayxa (HanpuMmep, BEHTUNATOPaMK).

»  KoadhdumumeHT ycunenna ansa npouecca (Gain) He OMmKeH NpeBbIWAaTh 3HaYeHna 3.
* Bpewms HevyBCTBUTENBHOCTU HE JOIMKHO NMpeBbiwaTh 3 % OT BpEMEHMW 3adepPXKKN.

» KoHTponupyemasi Temnepatypa He AOIbKHA M3MeHATbCA ObicTpee, yemM Ha 1 %0 OT 3HaueHus
MaKcMMaribHOM TemnepaTypbl BO Bpemsl onpoca perynstopa npyv MakCMMaribHOM  3Ha4YeHuK
yNpaBnsioLLeNn NEPEMEHHON Ha BbIXOAE.

Knaccudmkaumsa npoueccon

Mpouecc Bcerga xapakTepusyeTcs TakKMMKU napamMeTpamu, Kak TennoTa CropaHusi, Tennosas Macca wunu
TEMNMOEMKOCTb HarpeBaemon cpegbl. B oTHoweHun perynatopa Ans  TePMOPEryrmpoBaHus
"KpuTndeckmne" n "HekpuTU4eckmne" TennoBble NPOLECCHl pa3nNnYaloTCcs CrieayoLwmnm obpasom:

cucTema ynpaeneHust CtTaHoBUTCA 6onee KpUTUYECKON:

. NPU BbICOKNX 3HAYEHUAX TENNOTbl CroOpaHnA;
. NPU BbICOKMX 3HAYEHUAX TEMNTOEMKOCTU HarpeBaTtens,
. NPU HU3KUX 3HAYEHUAX TEMITOEMKOCTU Hal'peBaeMOVI cpenbl;

. NPU BbICOKNX 3HAYEHUAX TEMMOBOIro CONpoTUBIIEHUA CUCTEMbI Tennonepenayu,

. npu Marnow nnowiaaun TeNoBOro KOHTakTa HarpesaTtenda u cpenbl.

Mocne Toro, Kak NosBMMOCH "ynpaBnsioLlee BO3geNCcTBNE" Ha NPoLECC, OH pearnpyeT B COOTBETCTBUU C
nepexogHon xapakTtepuctukon. [lpoueccbl MOXHO Takke KraccuduumpoBaTb B COOTBETCTBUM C UX
nepexofgHbIMU XapakTepuctukamu: Cuctema TenNoperynnpoBaHust CTaHOBUTCSA Gonee KPUTUYHOW npu
BbICOKMX 3Ha4YeHusIX koaddumumeHTa t, /ta U Npu BbICOKMX 3HAYeHMsIX koaddumumeHTa yeuneHusa GAIN.
Ecnn t, /ta< 0,1, TO npouecc He sBNSeTCA KpUTUYECKMM (CM. puc. 3-34).
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MepexofHas xapakTepucTika
npowecca

(peakumsi Ha cka4yok
yNpaBnsoLLero Bo3aeicTeus)

L

BpemMsA He4yBCTBUTENIbHOCTU npolecca
BpemMsA 3a4epXKn

Puc. 3-34 T[lepexopHas xapakTepucTuika npolecca

OnTumusauus napamMeTpoB perynaTopa ansa TepMmoperynmpoBaHus
OnTMMmn3auma napameTpoB OCHOBLIBAETCH Ha CBOMCTBaX camoperynupytowierocs "fuzzy"-perynatopa.

YUTtoObl perynatop ans TepmoperynmpoBaHms (OyHKLMOHUPOBAN OnTMMaribHbiM 00pa3oM, Heobxoammo
CHayana oueHuTb npouecc (Mpou3BecTM ero uaeHTudpukaumio). [nsa aToro akTMBM3MPYHOT Mpouecc
noeHTudpukauumn, ycrtaHoems napametrp FUZID_ON = 1 B ak3emnnape DB dyHkumoHanbHoro 6Gnoka
PID_FM u Benu4uuHy wara nsaMeHeHus 3agaHHoro 3HayeHms He meHee 12%.

MoeHTndumkauma  npouecca  HayMHaeTca € dasbl MOHUTOpMHra 6e3  TensnoBblgereHus.
MpogomknMTenbHOCTL hasbl MOHUTOPUHIA COCTaBMAET:

e [ON1s perynstopa HenpepbIBHOIO yrpaBneHus: ~ 1 MUH

e ONS perynatropa noLiaroBoro yrnpaBneHus: ~ 1 muH + 0,5 * (Bpemsa cpabaTbiBaHUA)

OTOT nepuoa ncnonb3yeTcs ANs YCTaHOBNEHUS TPEHO0B TeMNepaTypbl B HarpeBaemon cpese.
3aTem BkIlOMaeTCs HarpeB ¢ MakcMMarnbHO 6onblinm Tennosbigenennem (100%). 3geck onpepensercs
BbixogHon napameTp LMN B ak3emnnsipe DB dyHkumoHanbHoro 6rioka PID_FM.

Ona wvoeHTMdUKauum ucnonb3yeTca obnactb nepBbiX 4% TemnepaTypHOro AwvanasoHa BBEpPX OT
3aJaHHOro 3HayeHus1 (ycTaBku), TEM cambiM OyaeT nonyveHa MHdopMaumnsi 0 NOBEAEHUM MpoLiecca Ha
BPEMEHHOM MpoMeXyTKe Npu Bo3pacTaHum Temnepatypbl oT 1% [0 4%.
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Mpouecc noeHTUdKnKaLmm 3aBepLuaeTcd, korga TennosbigeneHme nagaet Hwke 100%. Takoe noBegeHne
MOXET UCMOSb30BaTbCs, HaNpUMep, AN BbIKMIOYeHNs NpoLecca uaeHTMduKkaummM npouecca ¢ NoMoLLblo
nporpaMmmbl nonb3oBatens. [locne dasbl MaeHTUUKaAUMKM perynaTop npogorkaetr pabotatb €
onpeaeneHHbIMU napaMeTpamMu.

Mpn kaxxgom nocnegylolemM MnpuUpalleHnn BenuuMHbl yCTaBkuM Ha 12 % uvaoeHTudukaums npoecca
BbINOSTHAETCA BHOBb, NMoka He OyaeT BbIKNOYeHa MocpencTBOM ycTaHoBkM napametpa FUZID _ON =
FALSE.

Ecnu war npupalleHunst yctaBkv HenpaBuieH 1 TEMNOBbIAEeNeHNe NOCTOSIHHO AEPXKUTCS Ha Hyre, 3HauuT
naeHTUUKaLUms 3aBepLueHa 6e3ycrneLHo 1 PerynsaTop He MOXET YNpaBnsTb NPOLIECCOM.

I'Ipe,qnocmn Ky ansa M,D,eHTVICbVI Kaunum

Hackonbko 3T0 BO3MOXHO, Bbl 4omkHbI 06ecnevnTtb, YToObl NpoLecc Obin YCTOMYMBLIM Nepen Havanom
naeHTuuKkaumm (HeT HarpeBa UNKU OxXNaXaeHusl) UnNu Temnepatypa AOMKHA U3MEHSATbCS OOCTATOMHO
MeONleHHO W MOHOTOHHO.  Kputepuem 3gecb MoOxeT OblTb TakoM npouecc, Koraa W3MeHeHue
TemnepaTypbl annpokCUMMUpyeTcs NpsiMOn NIMHUEN B TeYeHUe nepuoga B oaHy MUHYTY. B crnyyae Gonee
ObICTPO MEHSIIOLLIMXCSA NPOLIECCOB 3TO TpeboBaHNE 0COBEHHO BaXKHO.

Tak kak perynatop BbIBOOWT YNPABMSAOLLYI0 NEPEMEHHYIO "Hynb" AN NpubnmM3nMTenbHO OOHON MUHYTHI B
Hayane uvageHTUdUKauun, TemnepaTypa obbekTa (Cpedbl), KOTOPOM HYXHO YNpaensATb, AOMKHa ObiTb
OnM3KoNM K TEMMepaType OKpyXKatoLLIEN Cpeabl.

Kak 3anyCTuUTb npouecc I/I,D,eHTI/ICbVIKaLIVIVI

UTto6bl HauaTb npouecc uaeHTudmkauun, Bbl OOMKHbI CHayana NepeBecTn pPerynsaTtop B PEXuM
noeHTndpmkauumn. 310 gocTuraetcs ycrtaHoskon 6uta FUZID ON B ak3semnnsape DB dyHKUMOHANBHOMO
6noka FB PID_FM wnu n3 nporpammbl nonb3oBaTens, Win ¢ NOMOLLb YTUIUTbI KOHUIYypUpOBaHUS
napameTpa:

BbizoB: Debug (Otnaaka) > Controller Optimization (OnTumu3aumsa ynpaBneHus)

VaoeHTudmKaums HauMHaeTCs C MOSMOXMTENbHOTO MPUPALLIEHNST 3HAYEHUS YCTaBKW, C MOMOLLbIO Yero
MOryT ObITb JOCTUIHYTbI CreAyoLMe YCIOBUS:
» ycnosue 1: MuHumanbHbIV pa3mep npupalleHus (wara) ans ycraeku (Setpoint value): He meHee 5°;
» ycnosue 2: [Mocne npupalleHns 3HaveHns yctaskm (Setpoint value):

(BenvunHa yctaBkW)nocre > (lMepemenHas npouecca) + (paHuyHasa BenuumHa yctaskum) * 0,12

roe "lpaHnyHas BenmumnHa yctaBkn" = BEPXHSIA rpaHvua Anst BeNMYUHBI YCTaBKU perynatopa.

Takke npouecc VI,EI,eHTVIC*)VlKaLWIVI 3anycTtnuTcqd, ecnn cHavana yMeHblnUTb, a 3aTeM BHOBb YBEJTUYUTb
3Ha4YeHne yCcTaBKW. FIpM 9TOM 3Ha4YeHune yCTaBKU nocrne ysenn4eHna aonxHa oreeyaTtb yCloBUO 2.
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3aBeplLueHMe npouecca naeHTuduKauum

Moka 6ut FUZID ON = TRUE, cneaywowas uoeHTUdukauma Oyaetr HadmHaTbCs BCAKWMMA pas, Koraa
3Ha4YeHne ycTaBKM MOMyYUT AOCTaTOuHO Gonblioe npupalleHne. Mo 3Ton NpuYMHE Mbl PEKOMEHOYEM
nesaktmsnpoBatb pexum ontummnsaumm (FUZID ON = FALSE) HemeaneHHO nocne 3aBepLleHust
naeHTumkalmu.

MHdopMaumsi OTHOCUTENBHO COCTOSAHUS MAEHTMMUKAUMM MOXET OblTb MOslydyeHa npu UCMoSb30BaHUU
napametpa IDSTATUS u3 FB CH_DIAG (cm. cTp. 3-53).

I'IpepblBaHMe BbIMOJIHEHUA NpoLecca VIAEHTVI(*)VIKaLIVIVI

MaoeHTndurkauna moxeT ObiTb NpepBaHa:

e pEerynsaTtopoM, €cnu npu MaeHTUdUKaummM BbiSBIeH "Kputudecknii" npouecc. lMocne npepbiBaHUs
BbIMOJIHEHWST NMpoLiecca MaeHTUUKaLMKN PErynsaTop NepexoauT B COCTOSIHME OTKa3a. ATO COCTOsIHME
BbISIBNSETCS MO TOMYy (oakTy, 4YTO yhpaBnswwas nepemMeHHasi MOCTOSIHHO —3aJepXuBaeTcs
perynsaTopoM. M aTo ero noBegeHne He N3MEHSIETCA Aaxe nocne gesaktmeauny ontummsaumun. Korga
3anyckaeTcs HOBbI NPOLECC MAEHTUMKALUN, COCTOSIHNE OTKa3a perynstopa CHMMaeTCs.

MHdopMaumsi  OTHOCUTENBHO  COCTOSIHUA  MAEHTMMKaUMM  MoxeT ObiTb  nomnyveHa npu
ncnonbs3oBaHun napametpa IDSTATUS u3 FB CH_DIAG (cm. cTp. 3-53).

e OMnepaTtopoM, 3aJalLMM OTPULATENbHOE MpUpaLLEHNE ANS 3HAYEHWUs YCTaBKW;, NpupalleHue
OOIMKHO nexaTb Hwke TpeboBaHui ycnoBuss 2 (cMm. Bblwe, "Kak 3anyctmtb npouecc
noeHTudpmkaumn”.)

MpumeyaHune

BeikmtoueHne pexxrma ontummsauun (FUZID_ON = 0) go 3aBepLueHus npouecca naeHTudmkauum aToT npouecc
He ocTaHaBnuBaeT. HauaBlwMicA npouecc naeHTUdMKauuM NPoJoIPKaeT BbINOMHATLCS, €Cnu npupalleHvne
3HaYeHus yCTaBKN HeoTpULaTENbHO.

Ecnu npouecc "HekpuTMYecknii", To AN ynpaereHns Takum MpoLecCoM He CyLLEeCTBYET NpoOnem Hu B
dase ngeHTndnKauun, HM B CUCTEME yrpaBrieHus.

MoeHTndumkaumsa npouecca, KOTOPbIA  OKasbiBaeTCsl  "CIMUWIKOM  KPUTUYECKMM", npepbiBaeTcA.
Ynpaenenne wungeHTuduMKaumen npouecca, KOTOpblA OkasbiBaeTcs "kputuyeckum" (6e3 OOonofHeHus
"cnuwkom"), BbINOMHAETCA MeAs1EHHO, "OCTOPOXHO".
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MHdopmaumsa o cocTosiHUM perynsitopa

MapameTp IDSTATUS dyHkumnoHansHoro 6noka FB CH_DIAG obecneunBaeT nHgpopmaumo
O COCTOSIHUW MaEHTUMKaLNK.

ZE I N O

Puc. 3-35 Mapametp IDSTATUS dyHkumoHanbHoro 6noka FB CH_DIAG

MapameTp IDSTATUS cogepXuT YeTbipe WecTHaauaTepuyHbix 3Hadenns X, A, | n F.
VIx 3HayeHus criegytoime:

X Bes 3HaueHus (Bcerga 0)
A: Howmep gencreus:
0 = Py4Hon pexum (Mnn "HeaBTOMaTMYecKoe" perynnpoBaHue);
2 = ABTOMAaTMYECKOE PErynnMpoBaHne;
4 = Ontummnszaums 3anyweHa (FUZID_ON = TRUE);
6 = MepexogHoe COCTOsAAHME OT PYYHOrO peXxuma K pexxmumam 2 unu 4;

l: "ipeHTndmkaumnsa sanyweHa" nnu "lMapameTpbl onpegerneHsl, HO ele He coxpaHeHbl B EEPROM

o
1]

MoeHTndumkauma He 3anyLieHa, HO HUKaKkue HOBble napamMeTpbl He onpeaerneHbl

MoeHTndumkauma 3anyLueHa, HO HUKakue HOBble NapameTpbl He onpeaereHbl

N
1]

MoeHTndumkauma He 3anylieHa, HOBble MapamMeTpbl onpedeneHbl, HO He COXpaHeHbl B
EEPROM

w
1]

MoeHTndumkauma sanylieHa, HOBble MNapaMeTpbl onpedeneHbl, HO He COXpaHeHbl B
EEPROM

F: Homep owmnbku:;
= HeT owwmnbok.
= LLlar nsmeHeHui nepeMeHHO npoLiecca BO BPeEMS NAEHTUMKALUM CIULLIKOM BESMK.

= OTHoweHne BpeMEHU HEeYYBCTBUTENBHOCTU K MOCTOSIHHOW BPEMEHN CUCTEMbI CIIULLIKOM
BESIMKO UIN BbICOKA HENMHENHOCTb M3MEHEHUS TeMnepaTypbl B npoLecce.

»
1]

KonebaHus TeMnepaTtypbl CIIULLKOM BENUKM HA Ha4yanbHOM 3Tane uaeHTudmkaumn.
Mpouecc HegocTaTouHO CTabuneH.
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