TexHU4YecKue xapakTepUCTUKH

KpaTkuin 0630p rnasbl

Paspen OnucaHne Crp.
TexHn4eckme ycrnosusi Ha obopyaoBaHue
A1 A-3
(Hardware)
A2 TexHu4yeckne ycroBus Ha pyHKLMOHanNbHbIe 6nokn A-8

(Function Blocks)

TexHn4eckme ycrnoBusi Ha nporpaMmmHoe obecrneveHne ans
A3 Ha3Ha4YeHus NnapamMeTpoB A-9
(Parameter Assignment Software)

O6LMe TexHUYecKne ycnoeus

B o6Lme TeXHUYECKMe yCnoBums BXOOAT:

*  YcnoBusi Ha 3NeKTPOMarHNTHyt0 COBMECTMMOCTb

*  YcnoBusi TPAHCMOPTUPOBKM U XpaHEHUS!

*  YCnoBusi Ha KNUMaTUYECKME U MEXaHUYeCKNe BO3AENCTBUS

*  NHdopmauusa no ucnbiTaHnssM Ha Npoboi, Mo Kraccy 3alnTbl, MO CTEMEHM 3aLUUTbI

OTn obLume TeXHUYECKNE YCrOBUA onucaHbl B pykoBoacTtee /1/.

B HUX coagepkaTtca cTaHaapThl, KpUTEPUN TECTUPOBAHNA U pe3ynbTaTbl BbiNOMHEHHbIX TecToB S7-300.

MopTBepxaeHus coorBetcTBUAa UL/CSA
Bbinun nonyyeHbl criegyowimMe NoaTBEpXKAEHNST cooTBeTCTBUS Ans cuctem S7-300:

UL Recognition Mark
Underwriters Laboratories (UL) Ha cootBeTcTBMe Standard UL 508

CSA Certification Mark

Canadian Standard Association (CSA) Ha cooTtBeTcTBMe Standard C 22.2 No.142
MopTBepxaeHus coorBetcTBUA FM

Bbinu nonyyeHbl criegyowimMe noaTBEpXAEHNsT cooTBeTCTBUSA Ans cuctem S7-300:

FM cootBeTtcTBYyeT
Factory Mutual Approval Standard Class Number 3611, Class I, Division 2, Group A, B, C, D.

Industrial automation
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TexHunyeckune XapPaKTepPUCTUKN

VAN

VAN

MpepynpexaeHune
TpaBmbl 1 noBpexaeHne obopyaoBaHus.

Mpn MOHTMpPOBaHMM WNU pa3MOHTUpPOBaHUM obopyaoBaHus S7-300 B oOMNacHbIX 30Hax
BO3MOXHO MOJyYeHWe TpaBMbl MU NOBPEXAEHNE 000pyA0BaHUS.

Mpwn pabote no moHTaxy S7-300 o6opyaoBaHue Bcerga LOMKHO 06eCcToumMBaThCs Npexae, Yem
OyayT BbINOMHATLCA COEANHEHUS UIMN pa3beanHEHUS OTAENbHbIX €ro YacTel B OnacHbIX 30HaX.

MpepynpexaeHune

HE PA3BEOVHANTE BJIOKM OBOPY[JOBAHVA BO BPEMA PABOTbHI YCTAHOBKU O
TEX NOP, NMOKA OBOPYAJOBAHWME HE BbIMOET HA BE3SOIMNACHbIN PEXKVM.

CE ceptudmkaums

C€E

Hawa npogykuunsa oteevaeT TpeboBaHMAM MO S1EKTPOMArHUTHOM COBMECTUMOCTU
EU Directive 89/336/EEC “Electromagnetic Compatibility”.

B cooTBeTCcTBMM C BbileynoMsiHyTbiIM gokymeHToM EU Directive, Article 10,
aeknapaumm EU o cooTBETCTBUM XPaHATCA B KOMNETEHTHBLIX OpraHn3aumsx no agpecy:

Siemens Aktiengesellschaft
Automation Group

A&D AS E 48

P.O. Box 1963

D-92209 Amberg

Fed. Rep. of Germany

O6nacTb NnpuMeHeHUsA

HanHas npoaykuma SIMATIC 6bina paspaboTaHa 45is UICNoNb30BaHNS B YCNOBUSIX MPOMbILLSIEHHOCTMW.

Takke oHa MoXeT ObITb NCMNOMb30BaHa B ObITOBON TEXHUKE (B AOMALLHEM X035IACTBE, BU3Hece, Toproene
1 B MarblX NPOM3BOACTBax) NOCME COOTBETCTBYHOLLENO COrlacoBaHus.

TpeboBaHus
MNomexn 3awmTa

O6nacTtb NnpMMeHeHus

[MpombIWNEHHOCTb EN 50081-2;: 1993 EN 50082-2;: 1995

Co6noaeHne 0OCHOBHbIX NMPUHUMNOB YCTAHOBKU CUCTEMbI

M3penua SIMATIC oTteevatoT TpeboBaHusiM, ecnu Bbl cobntogaeTe OCHOBHbIE NPUHLIMMBLI MX YCTAHOBKW,
onncaHHble B pyKOBOACTBaX MO YCTAaHOBKE M aKCnnyaTaumm obopyaoBaHus.

Mopgynb aBTOMaTu4eckoro perynuposanHua FM 355
A5E00059344-02



TexHundeckune XapPakKTepUCTUKN

AA1

TexHunyeckue ycnoBusa Ha obopyaoBaHue (Hardware)

Pasmepbl u Bec

Pa3mepbl
W x H x D (mm)

Bec

80 x 125 x 120
= 470r

TexHu4eckue AaHHbIe MoAayns

Ymncno AUCKPETHBLIX BXOA0B

Yncno AUCKPETHbIX BbIXOL0B
(Tonbko Ans S-perynsiTopos)

Yuncno aHanorosblX BXOA0B

Yuncno aHanorosbix BbIXO40B
(Tonbko ans C-perynatopos)

OnuHa kabenei

o HEaKpaHWPOBaHHBbI
ANS LMPOBLIX CUrHANOB

o 3KpaHWMPOBaHHbIN
ANS LMPOBLIX CUrHANOB

o 3KpaHMPOBaHHbIN
ANSi aHanoroBbiX CUrHasnos

makc. 600 m

makc. 1000 m

200 m

["anbBaHMYeckasa pa3ssaska
e OT MOHTaXHOW LUMHbI

* MexXay KaHanamu

[a (onTonapa)

Het

[onycTmasn pasHoCTb NOTEeHUManos

* Mexay 3asemMiieHmem Bxoga
N LeHTpanbHbIM 3a3emMiieHnem

* MexXAay aHanorosbiMU BXogamu

U Mana (Vem)
- ecnmcurHan =0B

=75B
~60B

=25B

« V3onauus nposepeHa HanpsikeHnem = 500 B

MoTpebnexHune Toka

e OT MOHT@XHOW LUMHbI

e oT L+ (6e3 Harpysku)

- ansa C-perynatopa

- Ansa S-perynsitopa

50 MA (TUnn4H.)
75 MA (makc.)

50 MA (TUnn4H.)
75 MA (makc.)

220 MA (TUNuYH.)
270 MA (makc.)

50 m (gnst 80 mB

PaccevBaemas Mozynem MOLHOCTb
1 Tepmonap)

- ans C-perynatopa 6.5 BT (T”INUy4H.)

7.8 Bt (makc.)

HanpsixeHus, TOKU noTeHUuManbl

HoMuHanbHoe HanpsixeHue - Ans S-perynsitopa 5.5 BT (Tvinn4H.)

Ha Harpyske L+ =24B 6.9BT (makc.)

» [HonycTumblin AnanasoH 20.4...28.8B CoCTOSAIHMA. NpepbIiBaHNsA, AMarHOCTMKa

+ 3awura ot obpatHoro MHankauma cocTosHns [a, 3eneHbIi cBETOANOA
BKITHOYEHUS1 BXOOAHOIO UCTOYHUKA Na

Ha KaXXabl OUCKPETHbIN

BXOOHOW KaHan
o 3awuTta ot obpaTHoro

BKNKOYEHUA BbIXOAHONO NCTOYHUKA Na MpepbiBaHUs
Yucno ogHOBpPEMEHHO

« npepbiBaHue
MCMNOMb3yeMblX AUCKPETHbIX BXOLO0B

npeaesibHoro aHav4eHunsa

[a, napameTp MoxeT
ObITb yCTAHOBMEH

* [ONA ropusoHTanbHOro pasmelleHmnsa

e MpepbiBaHue
1o 60°C 8 Pep

cpencTs gMarHoCTUKn

[a, napameTp MoxeT
ObITb yCTaHOBMEH

* [ONA BEPTUKaNbHOro pasmeLlleHna

DYHKUMM AMarHoCTUPOBaHUSA
no 40°C 8 yRrim A P

[a, napameTtp mMoxeT
ObITb yCTaHOBMEH

OcTaTo4HbIN TOK

[VCKPETHBIX BbIXOMI0B * WHavkaums oTkasa B mogyne

ansa "asapunHon" rpynnol [a, KpacHbI cBEeTOANOA

* [ONA ropusoHTanbHOro pasmelleHmnsa « CuuTbiBaHVE MHOpMaLIMK

Ao 40 :C makc. 0.4 A AVNarHocTUKM Ja
no 60°C makc. 0.4 A
Pe3epBHbIN pexum [a, opaHxeBbIn
* [ONsi BEPTUKANbHOro pasmeLleHus cseToaMon
no 40°C makc. 0.4 A
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TexHunyeckune XapPaKTepPUCTUKN

M3MepeHUNn BXOAHbIX NapaMeTpoB

YpoBeHb paguonomex, NorpeHocTy npu

YpoBeHb paguonomex,
MOrpeLHOCTU BbIXOAHbIX NapaMeTpoB

YpoBeHb paguonomex Ans
f=nx{f1+1%),
(f1 =vacToTa nomexm)

o OBLWNit pexxmum noMmex
(Uss < 2.5B)

« [MocnepoBaTenbHbIv
pexum nomex
(amnnuTyna nomexu
< HOMWHanNbLHOro
BXOAHOro curHana)
Pa3Bsizka mexay Bxogamu
« Ha50 Iy
« Ha60 Iy
Paboure norpelwHoCcT! Npu U3MepeHnm
BXO[HbIX NapameTpoB (BO BCEM
AvanasoHe TemnepaTtypbl)
- 80 MB
« 250...1000 mB
«25...10B
« 32...20mA
Ba3oBble norpeLlwHocTM Npy nsmepeHum
BXO[HbIX NapameTpoB
(pabouune gonyckm
npu Temneparype 25 °C)
- 80 MB
« 250 ...1000 mB
«25...10B
« 32...20mA

TemnepaTypHasi 3aBUCHMOCTb
Npy M3MepPEHNN BXOAHbLIX MapameTpoB

Owmnbka nuHeapusayum
npy U3MepeHun BXOAHbIX NapaMeTpoB

Pa3bpoc npu NoBTOPHOM
N3MepPEHUN BXOAHBIX MapaMeTpoB
(B cTaumoHapHbIx ycrnosusix npu 25 °C)

>70dB

> 40 dB

50 dB

50 dB

1%

+0.6 %

+0.8%

+0.7%

+0.6 %

+04 %

+0.6 %

+05%

+0.005 %/°K

+0.05 %

+0.05 %

Pa3Bsaska mexay Bbixogamu 40 dB

Pa6ouue norpelwHocT! Ans
BbIXOAHbIX MapameTpoB (BO BCeM
ZAnanasoHe TeMneparypbl)

« HanpsixeHne +0.5%

e Tok

+0.6 %

OCHOBHbI€ MOrpeLIHOCTN ANst
BbIXO[HbIX NapamMeTpoB
(pabouue norpelHocTH

npu Temneparype 25 °C)

« HanpsixeHne +0.2%

e Tok

+0.3%

TemnepaTypHas 3aBUCUMOCTb
BbIXOAHbIX MapaMeTpoB +0.02 %/°K

Owmbka nuHeapusayum
BbIXO4HbIX MapaMeTpoB +0.05 %

Pa3bpoc npu noBTOpeHUm
BbIXO[HOTO CMrHana
(B cTaumoHapHbIx ycrnosusix npu 25 °C)  +0.05 %

Mynbcauun BbIXOQHOTO cUrHana
B AnanasoHe 0 ... 50 kl'y
(B cTaumoHapHbIx ycnosusix npu 25 °C)  +0.05 %

[aHHble ans BbIGopa AaTYMKOB (AUCKPEeTHbIE BXoAbl)

BxopHoe HanpshkeHue

* HomunHanbHOe 3HayeHue =24B
o nga curHana "1" 13...30B
o na curHana "0" -3...5B

BxogHow Tok

« ins curnana "1" 7 MA (TUNNYH.)

Bpemsi 3agepskku no Bxogy

* BO3MOXHOCTb YCTaHOBKU Het
« lMepexog ot "0" k "1" 1.2...4.8mcC
« lepexog ot "1" k "0" 1.2...4.8mcC

BxopHas xapaktepuctuka cootBetctByeT IEC1131, type 2

2-XnpoBOAHOE NoaKtYeHne
narymkos BERO BoamoxHo

YCTaHOBMBLLMIACSA TOK
narymkos BERO <1.5MA

Mopgynb aBTOMaTu4eckoro perynuposanHua FM 355
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TexHundeckune XapPakKTepUCTUKN

DaHHble ans BbIGopa AaTYMKOB
(aHanoroBble BxoAbl)

DaHHble ans BbIGopa AaTYMKOB
(aHanoroBble BxoAbl)

BxogHoi gnana3oH (HOMUHarbHbIe
3HaYeHuns1)/BXOAHOE CONPOTMBIIEHNE

« HanpsixeHune ** + 80 MB /10 MOm
(-80 ... +80 mB) ***
0..10B /100 kOm
(-1.175 ... 11.75B)

e Tok ** 0...20 MA /50 Om *
(-3.5... 23.5MA)
4..20 A /50 Om *
(0 ... 23.5mMA)

o Tunbl B(0...13.81 mB) /10 MOm

Tepmonap ** J (-8.1 ... 69.54 mB) /10 MOm

K(-6.45...54.88mB) /10 MOm
R(-0.23...21.11mB) /10 MOm
S (-0.24 ... 18.7 mB) /10 MOm

B: 42.15 ... 1820.01°C
J:-210.02 ... 1200.02°C
K: -265.40 ... 1372.11°C
R:-51.37 ... 1767.77°C
S:-50.40 ... 1767.98°C

« Tepmo- Pt 100 /10 MOm

pesucTtop **
Tok 1.667 MA
(C MMNynbCHO KOMMYyTaLMen)
(30.82 ... 650.46 mB)

-200.01 ... 850.05 °C
(obbl4HOE paspeLleHue)
(30.82 ... 499.06 mB)
-200.01 ... 556.26 °C
(mBykpaTHOE paspelueHune)
(30.82 ... 254.12 mMB)

-200.01 ... 129.20 °C
(4eTblpexkpaTHoOe paspeLleHue)

[lonycTumoe BXoAHOE HanpsixeHne
NS BXOA4A N0 HanpsiXeHuto
(npenen BbIxoaa 13 CcTPoOst)
[onycTuMbIi BXOQHOW TOK

Ans BXOAA No TOKY

(npenen Bbixoaa u3 cTPos)
MopknioveHne curHanbHbIX A4aTYMKOB
* 10 HanpsHKeHUo

* N0 TOKY (4-XNPOBOAHbIV AATYUK)

XapakTepucTuyeckasi kpusasi
NHeapwu3auum

« [Ins Tepmonap Tunos

« [Ins TepmopesucTopos

TemnepaTypHasi kKomneHcauus

* BHyTpeHHAA
TepMOoKOMMeHcaums

* BHewHsa

TepMOKOMMeHcaums
¢ nomoupsto Pt 100

30B

(makcumansHo 2 Bxoaa)

40 mA

Bo3moxHO
BoamoxHo

[a, napameTpbl
MOXHO 3afaBaTb

B,J,K,R, S
Pt 100
[a, napameTpbl

MOXHO 3agaBaTb

BoamoxHa

BoamoxHa

BHeLWHWA namepuTenbHbIN WYHT

*k

AnanasoHa. WcknoyeHus:

MHOWKAL WS CUrHana HUXe HUXKHeW rpaHulbl B AuanasoHe namepenus (4 ... 20 mA):

1
0

< 3.6 MA
> 3.6 MA

Takue xe npegernsl NPUMEHATCA AN UHAMKALMN CUrHAMNOB Bbile BEPXHEN U HMXXE HUXKHEN rpaHuL, HOMUHANbLHOMO

B gnanasoHe uamepeHusi (4 ... 20 MA) curHan HUXe HUXHeN rpaHuLbl MHAMLMPYETCS Kak 0bpbiB npoBoaa.

***  JIM6O HUXHUI, NGO BEPXHUI BXOAHbBIE 3HAYEHMs nonuroHa. MpuHUMaeTCsa 3Ha4YeHre C HauMeHbLLEN BEMUYMHOM.

Mopynb aBTomartuyeckoro perynuposaHust FM 355
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TexHunyeckune XapPaKTepPUCTUKN

DaHHble ans BbIGopa npMBoaAoOB
(auckpeTHble BbixoAbl)

DaHHble ans BbIGopa npMBoAoOB
(aHanoroBble BbIXoAbl)

BbixogHoe HanpsixeHue
« npu curHane "1" MUH. L+ (-2.5 B)
BbIxogHom TOK
* npu curHane "1"
HomuHanbHoe 3HayeHue 0.1A

[onycTumblii AManasoH 5mMA...0,15A

* npu curHane "0"
OcTaTo4HbIN TOK makc. 0.5 MA

ConpoTuBneHue Harpysku 240 OM ... 4 kKOm
BbIxogHas MOLLHOCTb
« namna B KauyecTBe Harpysku makc. 5 BT

MapannenbHoe BkNoYeHne
ABYX BbIXO40B

e AN Nornveckux onepauunm Bo3mMoxHO
* Ona yBenu4eHna MoLHOCTH HeBo3amoxHO
YnpasneHne AUCKPETHbIM BXOAO0M BosmoxHo

YacToTbl NepeknoyeHns

e ONA PE3UCTMBHOW Harpysku makc. 100 My
e 119 NamMNOBOWN Harpy3ku makc. 100 My
e ONA UHOYKTUBHOW Harpysku makc. 0.5 Ny

Mpenen (BHYTPeHHWIA)
WHAYKTUBHOIO
HanpsiXeHUs1 OTKIYEHUS L+ (- 1.5 B) (Tvnnyn.)

3awuTa BeIxoga
OT KOPOTKOTrO 3amblKaHWs [a, anekTpoHHas

BbixogHon AnanasoH
(HOMUWHanbHbIE 3HAYEeHUsT)

ConpoTuBieHe Harpyskiu

* A4 BbIXO40B MO HaNpsAXeHuto
- EMKOCTHasa Harpyska

* ANA BbIXOO0B MO TOKY
- UHOYKTUBHAaA Harpyska

BbixoAbl MO HANPSKEHUIO

* 3awuTa OT KOPOTKOro 3amMmblKaHNA
* TOK KOPOTKOro 3amMblKaHuA
BbixoAp! Mo TOKy

* HanpsAXeHune XonoCcToro xoga
MopkntoveHne NpMBOAOB

* A4 BbIXO40B MO HANpAXeHuto
2-XnpoBOAHOE MOAKMYeHne

* ANA BbIXO40B MO TOKY
2-XnpoBOAHOE MOAKMYeHne

+10B
0..108B
+ 20 A
0...20mA
4...20 A

MUH. 1 KOM
makc. 1 Mk®

makc. 500 Om
makc. 1 MH

La

25 mA

makc. 18 B

BoamoxHo

Bo3mMoxHO

Mopgynb aBTOMaTu4eckoro perynuposanHua FM 355
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TexHundeckune XapPakKTepUCTUKN

®dopmupoBaHue
aHanoroBoro curHana

MpUHLUMN u3MepeHus

MHTerpanbHbIv

Paspewexune MapameTpbl Ang
(BKNtOY. NpeBbILLEHWE Aunar.) YCTaHOBKMU:

e 126ut

e 14 6ut

Bpemsi npeobpasosaHus
(Ha aHanoroshbIN BXoA)

o Ons paspelweHus 12 6ut
« Ons paspeleHust 12 6ut
« Ons paspeweHus 14 6ut

Bpewmsi cTabunusayum

16%/3 mc (60 'u)
20 mc (50 'u)

100 mc (50 n 60 IN'y)

e OIS PE3UCTMBHOW Harpysku 0.1 mc
e [11S1 EMKOCTHOWN Harpysku 3.3 mc
e ONA UHOYKTUBHOW Harpysku 0.5mc

B0O3MOXHOCTb NOACTaHOBKM 3HaYeHUn

[a, napameTpbl MoryT
ObITb NOACTABMEHbI

WHTerpauus / npeobpasoBaHune
Bpemsi / paspelueHune
(Ha kaxabIl kaHan)
* MoxeT ObITb YCTAHOBIIEHO 165 20 100
« Bpewms uHTerpauum (Mc) 17 22 102
» BasoBoe Bpems nNpeobpasoBaHust
BKItoYast Bpemsi o6paboTku (Mc)
«» [lononHuTenbHoe Bpemsi npeobpasoBaHus
ONs UISMEPEHNS C PE3UCTOPOM (MC) 1 1 1
nnm
AononHUTeNbHoe BpeMsi peobpa3oBaHus
AN onopHoro Bxoga (Mc) 163 20 100~
« PaspeLueHue (Bknoyas BbIXod 3a
npeaernsl AvanasoHa) 12 12 14
lnanasoH namepeHus
« HanpsieHve nomexu ans
ans nomexu Ha yactote f1 ('y) 60 50 50, 60

*

CnpaBennueo npu paspeLleHmmn 14 6uT no kpamHen mepe Ha O4HOM KaHane

Mopynb aBTomartuyeckoro perynuposaHust FM 355
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TexHunyeckune XapPaKTepPUCTUKN

A.2 TexHuuyeckme ycnoBusi Ha PyHKLMOHanNbHbIe 6n1oku (Function Blocks)

Tabnuua A-1 TexHndeckne ycrnoBus Ha yHKLUMOHarnbHbIE BOKM

Tpebyembiii 06Lem Bpems ogpaGOTK"
DyHKUMO-
HanbHbIN pabouen 3arpyxaemomn | nokanbHOro CPU 314 CPU 414
6nok namMsTn namMsTn cTeka
eaVHULbI N3MEPEHUSI
G6anT MC
PID_FM 1592 1976 40 cM. Tabnuuy A-2
FORCE355 630 790 52 2.2 2.0
READ_355 526 644 66 2.5 2.2
CH_DIAG 302 420 64 2.3 21
FUZ_355 356 464 22 21 1.9
43...8 3.8...7.2
PID_PAR 918 1074 24 3asucuT ot Toro INDEX_R n INDEX_|
#0
CJ_T_PAR 274 354 22 1.8 1.6

Tabnuua A-2 Bpems obpaboTtkm PID_FM npu pasnnyHbIX rpaHUYHbIX YCNOBUSAX

FpaHuYHbIe ycnoBus Bpems °6p:6°TK" (mc)
READ_VAR LOAD_OP LOAD_PAR CPU314 CPU 414-2DP

FALSE FALSE FALSE 0.65 0.077
TRUE FALSE FALSE 2.85 2.36
*) TRUE FALSE 4.56 4.48
FALSE FALSE TRUE 3.75 2.59
TRUE FALSE TRUE 5.95 5.15

*) TRUE TRUE 7.66 71

*) Ecnn LOAD_OP = TRUE, FB PID_FM Takxe yctaHosut READ_VAR B TRUE.

Tabnuua A-3 TexHuyeckne ycrioBus Ha aksemnnsipbl DB

Ak3emnnapbl DB ansa
byHKLMOHaNbHbIX 6110KOB

Tpebyembiii 06Lem

paboyen namaTn

3arpy)KaeM017| namMAaTn

6anT
PID_FM 190 490
FORCE355 64 214
READ_355 78 184
CH_DIAG 72 178
FUZ_355 80 172
PID_PAR 290 410
CJ_T_PAR 58 130

Mopgynb aBTOMaTu4eckoro perynuposanHua FM 355
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TexHundeckune XapPakKTepUCTUKN

A.3 TexHuyeckue ycrnoBusi Ha nporpaMmmHoe obecnevyeHue

Ana Ha3Ha4vyeHus napameTpoB (Parameter Assignment Software)

TexHn4eckue ycnoBus

MO Ha3HauyeHMsA napameTpoB

TpeboBaHusa kK cBOGOAHON NAMSATU
NS pasMeLleHunsi Ha KECTKOM AUCKe

4 Mb6anTa

TexHn4eckue ycnoBus

CucTeMHble AaHHble

TpeboBaHusa kK cBOGOAHON NaMSATU
ans pasmetlerHus 8 CPU

1258 6anToB

Mopaynb aBTomatuyeckoro perynuposanust FM 355
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TexHunyeckune XapPaKTepPUCTUKN
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3anacHble YyacTu

B

3anacHble Yyactu

B Ttabnuue B-1 nepeudncneHbl Bce 3anacHble 4Yactu S7-300, koTtopble Bbl MoxeTe noTpeboBaTb
pononHutensHo npu nonyvyeHmn FM 355 unu Bnocnencteum.

Tabnuua B-1 3anacHble YacTu 1 NpUHaANEexHoOCTH

Komnnektyrowme gna S7-300 Homep

LLUMHHBIA coeanHuTenb 6ES7 390-0AA00-0AA0
Jlnct anst MapKnpoBku 6ES7 392-2XX00-0AA0
MnactnHka Homepa croTa 6ES7 912-0AA00-0AA0
®poHTanbHbIN coegnHuTens (20-wTbipeson) ("noa BUHT") 6ES7 392-1AJ00-0AA0
Kpennexue akpaHa (¢ ABymsi 6ontamu "noa BUHT") 6ES7 390-5AA00-0AA0
TepMuHanbl KpenneHns akpaHa Ans

*  2-xkabenen c gnameTpom 2 ... 6 MM (MO 3KpaHy) 6ES7 390-5AB00-0AA0
* 1-ro kabens c amameTpoMm 3 ... 8 MM (MO 3KpaHy) 6ES7 390-5BA00-0AA0
* 1-ro kabensi c anameTpom 4 ... 13 MM (Mo akpaHy) 6ES7 390-5CA00-0AAD

Mopgynb aBTOmMartuveckoro perynuposaHusi FM 355
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Cnucok nutepartypbl

JononHutensHasa nuTepatypa

B cnepyowen tabnuue nepeyvncneHbl UCTOYHMKKW, Ha KOTOpble Obinv caenaHbl CCbINMKM B AaHHOM
pyKoBoACTBe.

Ne HasBaHue Homep

SIMATIC S7; S7-300 Programmable Controller; Hardware and Installation.
1/ | (SIMATIC S7; nporpammupyembivi KoHTpornep S7-300; annapaTHasa YacTb 6ES7 398-8AA03-8BA0
W MHCTanNNAuus).

SIMATIC; System Software for S7-300 and S7-400; System and Standard
12/ Functions. (SIMATIC; cuctemHoe nporpammHoe obecnevenHne ansa S7-300
n S7-400; cnctemHble U CTaHaapTHbIE PYHKLNN)

YacTb naketa
6ES7 810-4CA04-8BR0O

Bbl Takke MoXeTe HanTu OCHOBLI NO aBTOMAaTMYECKOMY yripaBneHuto (B FepMaHimn) B cnegyowmx KHUrax

HasBaHue ABTOp Homep
“From a Process to Controlling” GiRler/Schmid A19100-L531-F196
("OT npouecca go ynpaeneHus") Mmcnep/lWmnar ISBN 3-8009-1551-0
“Controlling on the Basis of SIMATIC S5” Siemens
("YnpaBneHve Ha 6ase SIMATIC S5") CuMeHc E80850-C331-X-A2

Mopgynb aBTOmMartuveckoro perynuposaHusi FM 355
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CnoBapb TepMMHOB

Actual Value
dakKkTuyeckoe 3Ha4YeHue

Blending Control
CwmeluaHHoOe ynpasneHue

Cascade Control
KackagHoe ynpaBneHue

dakTnyeckoe 3HaYeHne nepeMeHHon npouecca PV.

CwmeluaHHOe ynpaBneHue npegnonaraet CTPYKTYpy YnNpaBneHus,
B KOTOPOW 3agaHHOe 3HavyeHue SP npeobpasyeTcs B HECKOSbKO
SP; ona obpaboTkn B KOMMOHeHTax (OTAEMbHbIX perynstopax)
cucTembl. [pu aTOM MHAMBKUAYanbHbIE 3Ha4YeHNs SP;, cocTaenss
onpefeneHHbIi NPOLUEHT OT cymmapHoro SP, (CM. PUCYHOK)
nponopLmMoHasbHbl BECOBbIM ko3t duLmeHTam (KoadbdumumeHTam
cmewenus) FAC; npu atom cymma Bcex FAC pasHa 1 (= 100%).

=13 SR LM P

Controllar 1 Process 1 -
:—h-
—
P4 L4 Pyd
FAC4 L1 Controller 4 Proceass 4—'|I——

KackagHoe ynpaBreHve npegnonaraet CTPYKTYpy ynpaBreHus,
COCTOALLYD M3  psaga  BKIYEHHbIX  NOCMNefoBaTeErNbHO
perynsaTopoB, Cpeau KOTopbIX BeAyLLMI perynsatop Hactpaveaet
3ajaHHOe 3HauyeHue (yCTaBKy) Ansi BTOPUYHBIX PEerynsaTopoB
(BeoOMbIX) B COOTBETCTBMM C CUrHaroOM MrHOBEHHOW OLUMOKM
(paccornacoBaHusi) rnaBHOM NepeMeHHON npoLiecca.

Cuctema KackagHoOro ynpaBneHus MOXeT ObiTb yrnydlleHa
BK/IIOYEHMEM  [JOMOSIHUTENbHbLIX  MEPEMEHHbIX  npouecca.
BTopuyHaa nepemeHHas npouecca PV2 mnsmepsietcs Tam, roe
3TO HEODOXOAMMO, 1 OTNPaBNSETCA B HAYanbHY OMOPHYH TOYKY
(Bbixog Begywero perynatopa SP2). Bepywwmi perynarop
CpaBHMBaeT nepemeHHyto PV1 ¢ BenuuMHOM 33agaHHOro
3HadyeHua SP1 n ycTaHaBnuMBaeT TakoW ypoBeHb SP2, 4yToObl
uenb Gbia 4OCTUrHYTa MakcumarnbHO ObICTpO U 6e3 BCnneckoB
curHana.

Benywun Benomsbini MepemeHHas
perynatop  perynsatop noMmexu

&R sp3 ] |
. ')
Eantrolier 1 Controller 2 Process 3 P2 olProcess 1

BtopuyHas OC

|
| Mepsuuras OC P
|

YnpaeneHue Mpouecc

Mopgynb aBTOmMartuveckoro perynuposaHusi FM 355
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Cnosapb TEpPMUHOB

Closed-Loop Controller
Cucrema aBTOMaTU4eCcKoro
ynpaBneHus

Configuration
KoHdurypauums,
yTUNUTa KOHUrypupoBaHus

Control Device
YcTponcTBO ynpaBrneHus

Controller Parameter
MapameTp ynpaBneHus

Control Loop
KoHTyp ynpaBneHus

Control Output Correction
Koppekuusi BbIXOQHOro curHana

Dead Time
"MepTBOE" Bpems,
BpeMsl He4yBCTBUTENbHOCTHU

Derivative Component
D-KOMNOHEeHT

TepMuHbI -2

Cucrtema aBTOMATUYECKOrO YMpaBleHWss — 3TO YCTPOWCTBO, B
KOTOPOM MOCTOSIHHO PacCYUTLIBAETCSl CUrHam owunbku (MHadve -
CUrHan paccornacoBaHusl) U reHepupyeTcs CUrHan BO34encTBuUs
(ynpaBnsiownin - curHam wnu BbIXOAHaAs NepemeHHasi), 4ToObl
CBECTM OLWMOKY K MWHMMYMY MakcMmarnbHO ObicTpo u 06e3
BCMITECKOB CUrHana.

YTunuta KoHdUrypmpoBaHmusi — MporpamMHOe CpPeacTBO Ans
CO34aHUsi U HasHa4yeHus napamMeTpoB Ansi  CTaHO4AapTHOro
perynatopa, a Takke Anst oNTUMM3aUMU ero YCTaHOBOK, NMyTeM
NCMNONb30BaHWA OaHHbIX, NOMYYEHHbIX B pe3ynbTaTe npoueaypbl
naeHTndmkauumn npouecca.

YCTPOWCTBO YMpaBneHnss — 3TO YCTPOWCTBO, COCTOsILLEE U3
perynsatopa, npvBoda W Aatyuka (uamepuTenbHoro npubopa),
4N ynpaBneHns npoLeccoMm.

MapameTpbl ynpaBreHnsi - 3TO XapakTepuUCTUYECKME BENNYUHBI,
ucnosnb3yemble ANl CTaTU4EeCcKon U AMHAMUYECKON adanTaumu
OTKIMKa CUCTEMbI YNpaBreHus K TpebyembiM XapakTepucTvkam
npotecca.

KoHTyp ynpaBneHusi — 3TO CBA3b MexXAdy BbIXOAOM npoLuecca
(mepemeHHas npouecca) u BXOAOM perynatopa, a takke mMexagy
BbIXOAOM perynsatopa (ynpaensioLwias nepeMeHHast) co BXOAO0M
npouecca, Tak YTo PerynaTop v NpoLecc 3aMKHYTbI B KOHTYP.

Koppekumsi BbIXOOHOFO CcurHana npegoTBpaliaeT  CKavyok
ynpaBnsawLWwen nepemMeHHon BO  BpeMA  MNepeknoYeHns
perynatopa C  PYy4YHOr0o Ha  aBTOMATMYECKUM  PEXUM.

Ynpaensiowas nepemMeHHasi OCTaeTcs HEeU3MEHHONM B MOMEHT
nepekntoYeHust brarogaps KOPPEKUUM BbIXOQHOTO CUrHarna.

Bpemsi HEYYBCTBUTENBHOCTU — 3TO YaCTb BPEMEHU 3afEpPXKKN BO
BPEMEHHON XapakTEepUCTMKE OTKMMKa npouecca (Bkrovas
OBWKEHWe TpaHcnopTa) Ha MNOMEXu unu  ynpasnstouiee
BO3OeNCTBME (M3MEHEHNE YNPaBNSIOLLEN NEPEMEHHON).

D-koMNOHEeHT — andbdepeHUnpyroLLMA KOMNOHEHT perynaTopa.
D-komnoHeHTbl camum no cebe (6e3 ApyrMx KOMMOHEHTOB)
HENpUMEHUMbl AN ynpaBreHus, Tak Kak OHW HE TreHepupyloT
BbIXOQHOIO  CUrHama, €ecnvM BXOOQHOW  CurHanm  ocTaetcs
HEN3MEHHbIM.

Mopgynb aBTOMaTu4eckoro perynuposanHua FM 355
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Cnosapb TEPMUHOB

Digital Control
OuckpeTHoe ynpaBrieHue

Disturbance Variable
MepemeHHas nomexu

Error Signal
CwurHan owmnbku (paccornacoBaHus)

Feedforward Control
YnpaBneHue ¢
NPOrHo3npoBaHMeM NapameTpoB

Fixed Setpoint Control
Ctabunusauusa 3agaHHOro ypoBHS

Cuctema ynpaBneHusi, B KOTOPOW YNpaBrisitlOLME CUrHanbl
(nepemeHHasa npouecca) QOPMUPYKTCA 4Yepe3 MOCTOSHHbIN
uHTepBan (sampling time - Bpems onpoca), nocne 4ero
paccuyMTbiBaeTCa HOBOE 3HAYeHMEe YNPaBrsoOWEN NepeMeHHON
Kak (OyHKLWUM OT CUrHamna paccorfiacoBaHusl.

W, ————— o o
' Vi = AWk - %) I y(t) r—
| x ..y_K., MamsaTo |—m| POPMA | a Mpusopn . |
* | A = anroputm unvneea] | | gl
! yrpaBsneHus | gl
| Onpoc X9 ! 8I
ALN _ aTunk C
' T [aTuYnKOB A ||
L. - - - _ _ _ J Ll

Bce BO3OencTBMa Ha NepemeHHyto npouecca (3a UCKIYeHNEM
YyNpaBnsioWen nNepemMeHHoON) SBNATCA  CUrHanamm  unm
nepeMeHHbIMM  nomMexun. [lepeMeHHass nomexu, KoTopas
HaknaablBaeTcs Ha BbIXOAHOW CWrHam npouecca, MOXeT ObiTb
CKOMMEHCMpPOBaHa HaNOXeHNEM Ha CUrHan ycTaBKu.

dopmumpoBartenb curHana owmbku BblgaeT curHan paccornaco-
BaHua B Buge ER = SP-PV. B ycTponcTtBe cpaBHeHUsI
paccunTbiBaeTCA pasHOCTb BEMMYMH  BbIXOOHOIO  CcurHana
npouecca M 3a4aHHOro 3HadeHusi. Pe3ynbTUpyloLWMin curHan
CMYXWUT  UCXOgHbIM  Ans  OPMMPOBaHUST  yMpaBnstoLLEN
NnepeMeHHOMN. Ctapoe o6o3HaueHne: "System deviation"
(cuctemHoe OTKIOHEHUE).

YnpaBneHne ¢ MPOrHO3MpOBaHWEM  NapamMeTpoB — 3TO
cneuuanbHasi TEXHOMOrMS B yMpaBieHUW, HanpaBfieHHas Ha
YMEHbLUEHNE WM MOMIHOE  NOoAaBfIEHWE  OOMWHUPYHOLLEN
(n3mepsiemon) nomexm (Hanpumep, TemnepaTypbl OKPY>KaloLLEen
cpegbl) B KOHType ynpaeneHus. V3mepeHHas nepemMeHHas
nomexm DISV komneHcupyeTcss OO TOro, Kak oHa Morrna 6bl
noBNuATb Ha npouecc. B noeanbHOM cnyvae BnusiHAE NOMEXU
YCTpPaHSAETCA MOSMHOCTbIO, TaK YTO COOCTBEHHO PErynsaTopy He
TpebyeTcs BHOCUTb MOMNpPaBKy HAa HEe C MOMOLLbIO MHTerpaTopa.

DISV
BHoK (nepemeHHas
nporHosa nomexu)
DISV
sP KoHTpon- LMN Mpouecc PV -
- nep

KoHTyp ynpaeneHus

Cuctema crtabunmsaumMm 3agaHHOrO 3HadeHuMst napameTpa
(ycTaBkM) npusBaHa nopgepxkmeBatb Ha 3agaHHOM  YPOBHE
BENTMYMHY MEHSIIOLLLErOCs BPEMSI OT BPEMEHM NapameTpa.

Mopaynb aBTomatuyeckoro perynuposanust FM 355
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Cnosapb TEpPMUHOB

Follow-Up Control
Cnepsiwee ynpaBrneHue

Integral (I) Component
MHTerpanbHbif (I-) KOMNOHEHT

Limit Alarm Monitor
Briok cnexeHusi 3a HapyLLeHUeM
3a4aHHbIX YPOBHEN NapamMmeTpa

Limiter
OrpaHuuuTenb

Manipulated Variable
YnpaBnswliasa nepeMeHHas

Normalization
Hopmanusauus

TepMuHbl -4

Cuctema co cregswum ynpaeneHMemM BKO4YaeT B cebs
perynatop, B KOTOPOM 3aJaHHOE 3Ha4YeHWe MOCTOSTHHO
N3MEHSeTCA M3BHE (BTOPUYHLIN PErynaTop MHOTOKOHTYPHOWM
cucTembl  ynpaerieHus). 3agada  BTOPUYHOrO  perynsitopa
COCTOMT B TOM, YTOObl MCMPaBMATb TOKANbHYO NEPEMEHHYI0
npouecca 6bICTPO M TOYHO, HACKOSbKO 3TO BO3MOXHO.

WHTerpaTtop, KOMMOHEHT perynsitopa. [locne cTyneH4aToro
N3MEHEHNs1 MepeMeHHOM npouecca (UNu curHana oLnbKK)
BbIXOAHAs NepeMeHHas U3MEHSIeTCA Kak NnoobpasHbIi curHan
("mMna") co CKOpPOCTbIO W3MEHEHMs, MPOMNOPLMOHANbHON
koadppuumeHTy Kl = 1/T1. IHTerpanbHbIA KOMNOHEHT B CUCTEME
ABTOMAaTUYECKOrO PEryriMpoBaHusi KOPPEKTUPYET BbIXOOHYIO
NepeMEHHYI0 perynsatopa 4o TeX Nnop, noka CUrHan owubkn He
cTaHeT paBHbIM 0.

.1
N OUTVI) = — INVO*t
ouUTV m

T INVO
I
I
|
I

e—— T —m]

Mporpamma, oTtcnexuBarwas 4 Bbibupaembix NpenenbHbIX
ypoBHS napameTpa. Mpu JOCTMKEHUN UNN MPEBLILEHUN 3TUX
FPaHWMYHbIX BENWYUH MNOCTYynaeT COOTBETCTBYIOLUA CUrHan
npegynpexaeHvs (nepsbid npegen) unu TpesBorn (BTOPOM
npegen). 4Tobbl wmsbexatb "gpebesra" curHana, noporu
cpabatbiBaHMsA MOryT ObITb 3afaHbl C TMCTEPE3NCOM.

®DyHKUMS AN orpaHMYeHns ananasoHa 3HaYeHUn nepemMeHHbIX
C BbIGUPaAEMbIMU BEPXHUM U HUXKHUM Npeaenamu.

Ynpaensitowass nepemMeHHas — 3TO BbIXOAHasi nepemMeHHas
perynstopa unv BxoaHas nepemeHHas npouecca. Mapametpom
aKTM4Yeckoro curHana MOXeT ObiTb M aHarnorosas
nponopunoHarnbHas BenuyiuHa, U ANUTENbHOCTb UMMynbca. B
NHTErpUPYHOLLMX npueogax (Hanpumep, asuratenb)
ynpaensiollas nepemeHHass npeobpasyeTcsi B MexaHudeckoe
OBWXeHe BBEPX/BHU3 UK Bnepea/Hasag.

Hopmanu3dauma — 3710 npeobpasoBaHue (HOPMUPOBAHMWE)
dmsnyecknx  mapaMeTpoB  npouecca BO  BHYTPEHHUE
nponopuuoHaneHble  BenuuuHbel (%) gna obpaboTkm
perynaTtopom, a Takke npeobpa3oBaHne  MOAOOHbLIX
MPONOPLUMOHANbHbLIX  BENMWYMH B (PU3MYECKME  BbIXOAHbIE
napameTpbl. XapakTepucTvka HopmanuMsaumMu 3aBUCUT  OT
HayarnbHbIX M KOHEYHbIX 3HAYEHMWI CUrHAmOB.

Mopgynb aBTOMaTu4eckoro perynuposanHua FM 355
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Cnosapb TEPMUHOB

P Algorithm
M- (unu P-) anroputm

Parallel Structure
MapannenbHas CTpyKTypa

AnroputTM Ansa pacdeTa BbIXOOHOIMO CUrHana, KOTopbld MMeeT
NPONOPLMOHANbHYIO 3aBMCUMOCTb OT CUrHama OLwWMuOKn 1
NU3MEHEHUA ynpaBnsalLWen MNepeMeHHON. XapaKTepuayeTcs:
CTAOWINbHLIM  CUrHanoOM OWMOKM; Npu STOM He [OOSKeH
MCNonb3oBaTbCA B MpoLeccax, WMELWMX 3HaYUTeNbHble
BENNYMHbI BpEMEHM HevyBCTBUTENbHOCTU (Dead time).

MapannenbHas CTpykTypa — 3TO crneunanbHbin B4 06paboTkm
curHana B perynatope (maTemaTtuyeckas o6paboTka), npwu
kotopon P-, I- n D- koMnoHeHTbl paboTaloT napannenbHo u
He3aBMCMMO [Jpyr OT Apyra M nuwb nocne o6paboTkm

pe3ynbTaTthbl Oﬁbe,D,MHﬂ}OTCﬂ .
LM P JInHenHasn

KOMOGUHauus
GAIN GAIN =0

sp - |Ni e LN T # _
- TI=0 FID_OUTY

Physical Normalization
dPusnyeckas Hopmanmsaums

Pl Algorithm
Mnu- (PI- ) anroputm

PID Algorithm
nna- (PID- ) anropuTtm

Process
Mpouecc

Mopaynb aBTomatuyeckoro perynuposanust FM 355
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P

[ DIF LMM_D
TD=0

Cwm. " Normalization" (Hopmanusauus).

AnroputM Ons pacyeTta BbIXOLHOMO CUMrHana — ynpaenstoLlen
NepemMeHHON, WU3MEHeHVs BenWYMHbI KOTOPOW OnpeaensoTcs
P-KOMMOHEHTOM, NPOMNOPUMOHANbLHLIM CUrHany owubku, u
[-KOMMOHEHTOM, NMPOMOPLMOHANbHLIM  CUTHaMy OWubkn un
BPEMEHM. XapakrepusyeTcsi: U3MEHSIIOWMMCS  CUrHanom
owunbkn; Gonee 6bicTpon kKomneHcauuen, yem y WU- (I-)
anropuTMa; NoaxoauT A4S BCEX NPOLLEeCCoB.

AnroputM  Ons pacyeta BbIXOQHOrO CUrHama, KoTopbii
dopmupyeTcss  Tpemsi  KoMmnoHeHtamu: P-, |- wn  D-,
obpabaTbiBaloLUMM curHan OLUNGKN. PID-anroputm
BbIMOSHSAETCA B BMAE YNCTO NapasnfienbHON  CTPYKTYpbl.
XapakTepusyeTcs: BbICOKME  XapPaKTEPUCTUKU  yNpaBrieHus
JOCTUraloTCa Npy BpemeHu HedyBcTButenbHocTn (dead time)
npouecca, He MpeBbIWAOWEM CYMMbl APYrMX COCTaBMSIOLLNX
BPEMEHU 3aEPXKKM.

lMpouecc — STO 4acTb CUCTEMbI, B KOTOPOW MNepemMeHHasi
npouecca W3MEHSETCA nog BO3OEWCTBMEM ynpaBnsaloLEen
nepemMeHHon (MocpeacTBOM M3MEHEHUSA 3HEpPrMn UM Macchbl).
Mpouecc moxeT ObITb pasgeneH Ha NpuBOL4 M COBCTBEHHO
ynpasnsieMbl npouecc.

LMN PV — ———

Mpouecc,

LN —————— -
(nanpumep, PT 3)
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Cnosapb TEpPMUHOB

Process Control Unit

YcTpoMCTBO ynpaBreHus npoueccomM YCTPOMCTBO YNpaBreHus MpoLeccoM — 3TO 4YacTb npolecca,

Process ldentification
UpeHTuMKauma npouecca

Process Variable
NMepemeHHas npouecca

TepMuHbI -6

KoTopass MChnonb3yeTcss A BO3L4EWCTBUS  YNpaBMsitoLLEeN
nepemMeHHON Ha BXod npouecca. B obuiem crnyyae ycTponcTeo
COCTOMT 13 NPUBOAA M OKOHEYHOIO YMNPAaBSOLLErO 3N1EMeEHTa.

MoeHTndumkaunsa npouecca sBNAeTCa (YHKUMEN CpPeacTB
KoHGwurypauumn (configuration tool), kotopas ob6ecneuymBaet
WHpopMaLmMo O CTPYKType W nepenatovHon  pyHKUum
npouecca. PesynbTaToM SBMsSieTCA annapaTHO-He3aBMCUMMast
MoZenb npouecca, KoTopasi OMUCbIBAeT CTaTUYECKUA U
OVHaAMUYECKUA OTKNKK npouecca. OnTUManbHble KOHCTPYKLMSA
N YCTaAHOBKWU ANS perynsatopa paccuuTbiBaloTcs Ha 6ase aTou

moaenwu.
{} ApanTauus
KoHcTpykums Mogenb
perynsitopa npotecca
{EAIN. TILTD MaeHTndukaums
SP Perynsitopbl LMN Mpouecc -
Py KoHTyp ynpaBneHus

lMepemeHHas npouecca (BbIXO4Has NEpPEMEHHasi npouecca) —
3TO napameTp, KOTOpbIA CpPaBHMBAETCS C MIHOBEHHbLIM
3Ha4YeHNEM YCTaBKM, T.€. C MTHOBEHHbLIM 3a[laHHbIM 3HAYEHMEM.
MrHoBeHHOe  3afjaHHOe 3Ha4YyeHWe WMHaye  Ha3blBaeTcs
PaKTUYECKUM 3HAYEHUEM.
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Cnosapb TEPMUHOB

Ratio Control
MponopunoHanbHoe ynpaBreHue

Setpoint
OnopHbIN BXOAHOW CUrHan

Setpoint Value
3apaHHoe 3HaveHue (ycTaBKa)

Square Root
KBapgpaTHbIl KOPeHb

Step and Pulse Controller
S- U UMNYNbLCHBbIN perynaTop

Mopaynb aBTomatuyeckoro perynuposanust FM 355
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OOHOKOHMYPHbIU MPONOPYUOHaITbHbIU peaynsmop
ucnonb3dyeTca (Hanp., ANs ynpaBreHUs CKOPOCTbIO), Koraa
OTHOLLEHME OBYX MEPEMEHHbIX npouecca bonee BaxHO, YeM
abComMOTHbIE 3HAYEHUSI NEPEMEHHBIX.

5P _| LMM
KoHTpon Mpouecc -
_ nepbl
Mponopu. +
curHan PW1
3
IOTHOUJeHVIe Fve
MHoz2oKkoHmMYypHbIG nponopyuUoHarnsHbIl peaynamop

XapaKkTepusyeTcsi TeM, YTO OTHOLLUEHWE [OBYX MepeMeHHbIX
npouecca PV1 wn PV2 pomkHo 6bITb HEM3MeHHbIM. [ns
3TOro 3agaHHoe 3HaYeHue Afsi BTOPOro KOHTYpa ynpaeneHus
paccYnUTbIBAETCS UCXOAs U3 3HAYEHUs1 NepeMEHHOoN npolecca
nepBoro KOHTypa ynpaeneHus. [axe ecnv nepemeHHas
npouecca PV1 agumHaMnyHO UM3MEHSIETC,  OTHOLLEHMEe
OCTaeTCs HEU3MEHHbIM.

5P MM Py
—...[P_. Perynsartop1 Mpouecc1

X

Lhinz
Perynatop2 Mpouecc2 P2 -

MrHOBEHHbI BXOAHOW OMOPHbIA CUrHar, KOTOpbIA onpeaenseT
Tpebyemylo  BENMYMHY WU HampaeBleHue  WU3MEHEeHUs
yrnpaBrsieMon nepemeHHon npouecca. MrHoBeHHoe 3HadeHue
OMOPHOrO CurHama HasblBaeTCs 3adaHHbIM 3HayYeHuem wnm
yCcTaBkon n obo3HavaeTcs kak SP.

3agaHHOe 3HadeHue wnu ycTaBka — 3TO 3HadeHue, KOTopoe
OOIMKHA MPUHATL MEepemMeHHas npouecca nog ynpasndlowum
BO34EeNCTBMEM perynaTopa.

KeagpaTHbll  KopeHb — @yHkums SQRT, nuHeapusyet
KBagpaTU4Hble 3aBUCMMOCTM.

S- N MMNYnNbCHBIA perynaTop — 3T0 kBasu-C-perynsatopbl C
OBYMSI  OBOWYHbIMW  BbIXOAHbIMW  CUrHanamu. PerynaTtop
nowaroBoro (step) ynpaBneHus CRyxuT anst ynpaeneHus
WHTErpUpyoLWMMK NpMBOAAMM (Hanp., LWaroBbli gBuratenb Ans
OTKPbIBaHWA/3aKpbIBaHWS 3aCrOHKM). Perynatop umnynbCHOro
(pulse) ynpaBneHus - Ond ynpaBreHUs HEWHTErpupyroLnMU
npvBoAamu (Hanp., Ans BKIYEHWS/BLIKITIOYEHUS Harpesa).
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Cnosapb TEpPMUHOB

Three-Step Controller

Perynsatop c 3-ypoBHeEBbIM PerynaTop, BbIXO4 KOTOPOro MOXET MPUHUMATbL TOSNBbKO TpU

BbIXOAOM OUCKPETHbIX COCTOSIHUA, Hanpumep: "Harpes. - BblKM. - oxnaxg."
unu "npaebiv - CTON - NIEBLIN".

Mopgynb aBTOMaTu4eckoro perynuposanHua FM 355
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