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1. Moaenb 1 cnenuukanms

1.1 Onucanue MoaeaH

Mozenb IaThl YIpaBICHHUsS HaTsHKCHHEM IpeoOpasoBarenst 4acTothl cepun ES024 Hocut
naumenoBanue ES024TC. C noMolpro 1aHHOH Iuiathl npeoOpa3osareny yactoTsl cepun ES024 moryt
TMOJUICPKUBATh NMOCTOSHHOE HATSHKEHHME B MPOILIECCaX HAMOTKW/PAa3MaThIBaHUSA. YIPABICHUE MPOLECCAMU
MOKET OCYIIECTBIAThCS yepe3 nurepeiic RS485.

1.2 BHewHuii BUJ IJIaThl YIIPABJICHUS HATSKEHHEM
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Grox RS485

Puc. 1.1 BHemnuii BUA IaThl yIpaBIeHUS HATSHKCHUEM

1.3 YcraHoBKa IJIaThl yNIPABJICHHS HATSZKEHHEM

Passem

IInara ynpasnenus
HATsHKEHHEM

Puc. 1.2 YcranoBka ruiathl yIpaBiIeHHs HATSHKEHUEM
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2. KieMMBbl IIaThl yNpaB/jeHUs1 HATSKEHHEM

Kiiemma Haznauenue u onucanue
OnTuyecky pa3Bsi3aHHbIe MHOTO(YHKIIMOHATIBHBIE TPOTPAaMMHUPYEMBbIC BXOIbI,
S6-S8 (bopMupyrolue CUTHAN ITyTeM 3aMblKaHUst KOHTakToB PW 1 COM
Jlnana3on BxogHoTo Hampspkenus 9 - 30 B
Bxonnoe conporusnenue 3,3 kOMm
Bxoz BBICOKOYaCTOTHOTO MMITYJILCHOTO CHTHANIA MM ONTUYECKH Pa3Bs3aHHBIH
MHOTO()YHKIIHOHAIBHBIN IPOrPaMMHUPYEMBbIii BXOA, (HOPMUPYIOLINiT CUTHAI ITyTeM
HDI2 3aMbIKaHus KoHTakToB PW 1 COM
Jluama3oH 4acToThl BXOAHBIX MMITYIb6coB 0 - 50 kI
Jlnamazon BXogHoTO Hampsbkenns 9 - 30 B
Bxonmnoe conporusnenue 1,1 kOm
CcoM OTpunarenbHas KIeMMa UCTOYHHKA MUTaHuUs 24 B 1K BHEIIHETO HCTOYHUKA
MM TaHUs
Al AHAaJIOTOBBII BXOJ CHrHaia Hanpspkenus -10 - 10 B
Bxoanoe comporusnenne 10 kOm
AHanorossli Bxo curHaia HanpspkeHus 0 - 10 B umm Toka 0 - 20 MA; Tun Bxozna
Al4 HA3HAYAETCsI C MOMOIIBIO nepekiodarens J1
Bxomnoe conporusnenue 10 kOm i BXoAa curHana HanpspkeHus win 250 Om s
TOKOBOTO BXOJIa
}Esstsgsst’ Tlocnenoparensusiii mopt RS485

3. [lepexmrouarenn

Ilepexaiouarenan Onucanne

Tepexitodarens Tuna ananoroBoro Bxoaa Al4. Ipu 3ambikanuu KoHtaktoB 1 (V)
u 2 (GND) Bxony Al4 Ha3HauaeTcs (yHKIHMs BXojia curHana HanpsokeHus 0 - 10
B, npu 3ambikanun koHTakToB 2 (GND) u 3 (I) BXoay A4 HazHauaeTcs (yHKUUS
BXOJ1a TOKOBOrO curHaina 0 - 20 MA

1

Iepekntoyarens TepMuHATOpa MocienosarenbHoro mopra RS485. Ecmu
DIP-nepexitouarenb ycTaHoBiIEH B nojoxkeHue ON, TepMUHATOP BKIIOUEH, €CIIH
S1 DIP-nepexitouarens ycraHosieH B nonoxeHne OFF, TepMHHATOp BBIKIIOUEH.
Ecnu nocnenoBarenbHblii mopT RS485 pacmosiokeH Ha OKOHYaHHU KaOems CeTH
cBsi3u RS485, TepMuHaTop no/mkeH ObITh BKIIOUYEH

4. CxemMa KJIEMMHOI KOJOAKH

| S6 | S7 |SS |HDIZ | COM | AI3 | Al4 | GND | RS485+ | RS485- |

5. @yHKIUH IUIATHI YOPABJIEHHs] HATSZKEHHEM

5.1 O6mas nadopmanus

Bo MHOTHX IPOMBIIUICHHBIX TEXHOJIOTHIECKUX IIPOIeccax AIs yIydlIeHUs KadecTBa BBITyCKaeMOi
IPONYKIMH CYIIECTBYeT HEOXOMMMOCTh TOYHOTO MONJCpKaHHSA HATsDKEHUS —(HHTEOOpasHBIX H
JIEHTOOOPa3HBIX MaTepUaOB) B Ipoliecce HAaMOTKH/pa3MaThiBaHUA. Hampumep, nmpH HpoH3BOACTBE U
obpabotke Oymaru, B moaurpaduu, NpH YHNAKOBOYHBIX ONEPALUSX, MPHU HPOM3BOACTBE IPOBOJIOKH,
ka0ens, MpoOBOJA, CBETOBOAOB, JIEHTHI M IUICHKHM, B TEKCTUJIBHOM IPOM3BOJCTBE, MPH IPOU3BOJICTBE
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MCKYCCTBEHHOM KOXH ¥ JIMHOJIEyMa, TP POU3BOACTBE U 00pabOTKe METAUTHYECKOM (oIbru U T.II.

5.2 OnucaHue NJIaThl

Ilnata ynpaBieHHs HaTSDKCHHEM HCHOJIB3YeTCS COBMECTHO €  MHOTO(YHKIMOHAJIBHBIMU
BEKTOPHBIMHU TNpeoOpa3oBaresiMiu yacToTel cepun ES024. J[nst 3TOro B anroput™ padoThl MOCISIHUX
N00aBIIeH CHEIUANIbHBIA MOIY/b YNPABICHUS HATSDKEHHEM, TO3BOJISIONIMIT MPeoOpa3oBaTeNio 4acTOThI
OCYIIECTBIATh Takue (YHKIUM, KaK [EHTPAIbHO-OPHECHTHPOBAaHHBIE HAMOTKA/pa3MaThiBaHUE W
yIpaBlIeHHE MPOMEKYTOYHbIMU cekuusMmu. IIpeoOpaszoBarens wactotsl cepun ES024, ocHamieHHbIH
JTAHHOI TUIaTOM, SBISIICH TMOJHOCTBIO HE3aBHCHMOM CHCTEMOW YIpaBJICHUS] HATSHKCHHEM, CIIOCOOCH B
HOJIHOM Mepe 3aMEHHTh JI0ObIC KOMOMHALIMH AJICKTPOIBUIATEIICH C MOBBIIICHHBIM IyCKOBBIM MOMEHTOM,
JNIEKTPOJIBUTATECH MOCTOSHHOTO TOKAa M KOHTPOJUIEPOB HATsHKEHHsA. B cpaBHEHHH C TpaJuIMOHHON
CHCTEMOH «IpeoOpa3oBaTeNb 4acTOTHl - KOHTPOJUIEp HATSDKEHHs» JaHHOE pellleHHe MO3BOJSeT CAenaTh
cucteMy Oolsiee IPOCTOM, AEIICBOH, YIOOHOH ¢ TOYKHM 3peHHs OOCIyXMBaHHMS U Ooyiee CTaOMIBHON ¢
TOYKHU 3PEHHUS YIIPABICHHUS.

CucreMa ynpap/ieHHsl HATSIKEHHMEM C MCIO0Jb30BaHHeM IpeoOpa3oBaTe/si YacTOThI CepHH
ES024 wu nuarel ynpaBieHHsl HATSUKeHHEM  SIBJISIeTCS  CHENMAJTN3HPOBAHHOH  BBICOKO
HHTe/IEKTyaJbHOi cucremoii. Ilepex mHcnosib3oBaHMeM NJIATHI  YNPaBJIEHHS] HATSKEHHEM
He00X0IMMO BHUMATEJILHO 03HAKOMHUTLCSI ¢ HHCTPYKIUEH 110 ee IKCIIyaTaluu.

5.3 Onucanne GPyHKIHOHATBHBIX IAPAMETPOB

Ipumeuanue.

Hna docmyna k cnedyiowum @GyHKYUOHATbHVIM NAPAMEMPAM U UX HACMPOUKU Npeodpazoeament
yacmomul Q0JIIceH OblMb OCHAWEH NAAMOLL YNPAGLEHUs HAMAICEHUEM.
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Bosmoxabie | 3aBoackas

ITapamerp | HaumenoBanue Onucanue
3HAYEHHS YCTaHOBKa
0: OTKITIOUCH
1: PexxuM ynpaBlieHHss MOMEHTOM 0e3
Pexum 00paTHOM CBSI3M 110 HATSXKEHUIO
PF.00 yTpaBICHHS 2: PexxuM ymipaBieHHS MOMEHTOM C 0-3 0

HaTsDKCHHEM 00paTHOM CBS3bIO 110 HATSHKEHHIO
3: PexxuM ynpaBiieHHUs] CKOPOCTBIO €
00paTHOM CBSI3bIO 110 HATSHKCHHIO

0: IIpeobpa3oBaTenb 4acTOThl PabOTacT B OOBIYHOM DEXUME C YIPABICHHEM CKOPOCTHIO KN
MOMEHTOM.

1: B fmaHHOM peXHME OCYIIECCTBISICTCS PEryITHpOBAHHE II0 DPA3OMKHYTOMY IHKIY. MOMeEHT,
pa3BHBaeMbIil IBHTaTeleM, IOANEP)KMBAeTCS Ha IOCTOSHHOM ypoBHe. KomaHnma 3amanmsi MOMeEHTa
npeoOpa3oBarellsi YaCTOTH PACCUUTHIBACTCS B COOTBETCTBUM C 3a[JaHHBIMH HATSDKCHHEM U JHAMETPOM
Ppys0Ha (TIOTYy4YEHHBIM C TIOMOILBIO MOZYJIS pacuyeTa JUaMeTpa PyJIoHa).

Pacuder ocymecTBiseTcs o cieayromeii popmyie:

T = (FxD) / (2xi),

rae T - KoMaHIa yCTaHOBKM MOMEHTA;

F - xoMaHIa yCTaHOBKU HATSDKEHHS;

D - muametp pyinoHa;

1 - HepeaTOYHOE YHUCIIO MEXaHU3MA.

B pexume ynpaBleHHs MOMEHTOM IpeoOpa3oBaTellb MOXKET obecnednTh Oosiee crabUIbHOE
yIpaBleHUe HaTsDKeHHEM. B 1aHHOM peskuMe He TpeOyeTcsl CHIHAT 0OpaTHOMN CBS3M IO HATSHKEHHUIO, HO
npeobpa3oBarenb JOJDKEH pa0OTaTh B PEXUME BEKTOPHOTO YIPABIEHUS [0 CHTHAIY SHKOZAEPA, UL
KOTOPOTo TpeOyIoTCsl KoJep M3MEPEeHHOH CKOPOCTH M ONIMOHAIIbHAS ILIaTa SHKOAepa Ipeobpa3oBaTens
yactoTsl cepun ES024.

Ipumeuanue.

Yumume, umo npu OanHom pedxcume 6 npoyecce YCKOpeHUs/3aMeONeHUus npueood Ha
3

XapaKmepucmuxu ynpasienus HaAmsxicenuem Mojcem oKa3bleams IUsAHUE UHePYUs 6PAll eHUL.

2: B faHHOM pexuMe OCYIIECTBISCTCS PEryJMpoBaHHE IO 3aMKHyToMy Iukiay. K cucreme
YIpaBIeHHS MOMEHTOM Ho0aBisieTcs Lelb 00paTHOM cBsi3u. ISl pacuera KOMaH/bl 3a/laHUss MOMEHTA
npeoOpa3oBaTeiss YaCTOThI UCIIONB3YIOTCS CUTHAJ OOpaTHON CBS3M € OJIOKA OIpeeIeHNs] HATSDKSHUs
Hactpoiiku PID-perynstopa. JlaHHas cxema oOecneuMBaeT OYCHb XOPOLIME ITOKA3aTeNd YIpaBICHHS
HaTshkeHHeM. Kak ¥ B IpeapblayIieM cinydae, JUisi paboThl B 3TOM PEKMMe HEOOXOAMMO MCIIONB30BATh
PEeXUM BEKTOPHOTO YIPABJICHHUS 10 CHTHATY SHKOJEPa, IS KOTOPOro TpeOyroTCst KoAep H3MEpeHHOI
CKOPOCTH M OILHOHAJIbHAS I1J1aTa SHKoJepa peodpazoparess yacToTsl cepun ES024.

Ilpumeuanue.

B oannom pesicume neobxooumMo Hacmpoums QyHKYUOHAIbHbIE NApaMempbl 08YX 2PYRN, CEA3AHHbIX
¢ PID-pezynuposanuem, a umenHo epynnvl NApamempos ynpasienus HamsjiceHuem u He cesA3aHHOU ¢ Hell
epynnvl napamempog pabomsl no cueHany PID-pezynsmopa. 3adanue HamsdiceHus npouzsooumcs
cuenanom PID-pecynsamopa, ucmounuk cucnana odpamuou cesasu 00nceH Oblmb 3a0aH nymem
nacmpoiiku napamempa PF.51. bonee nodpoono o pabome pedxcuma ynpasienuss no CUSHamy
PID-pezynamopa cm..6¢ Hnempykyuu no sxkeniyamayuu npeoopasosamens yacmomel cepuu ES024.

3: B nmaHHOM pEXHME CKOPOCTb [BHraTelisi M3MEHSCTCS TakUM o0pa3oM, 4YTOOBI HaTsSHKEHHE
MOAICPIKUBAJIOCH HA IIOCTOSHHOM YPOBHE.

CHayajia ¢ y4eToM JMHEHHOW CKOpOCTH Marepuaia (HHTEOOpa3HOro WM JIGHTOOOpa3HOro)
JIMaMeTpa PYJIOHA PACCUMTHIBACTCS 3a/laHHAs 4acTOTa. 3aTeM CHUTHAJIbI OI0KA ONPEASNCHUs HATSHKEHUS U
3aJ]aHHOTO HaTsDKeHUsI oOpabarbiBatoTcsi PID-perymstopoM, U mpeoOpasoBaTeli0 BBIIACTCS CUTHAN
MOACTPONKH YAaCTOTHI HA €TI0 BHIXOJIE.

Komanya ycTaHOBKH 4acTOTHI pacCYMTBIBAETCA 110 cienyoueit hopmye:

f = (VxNxi)/(mxD),

rze f - Texynee 3HaueHUe 3aaHHOI YaCTOTHI IPeoOpa3oBaTes;

V - nuHeliHas CKpOCTh MaTepuana;

N - K0JMYeCTBO Map MOIIOCOB MEKTPOABHIATENS;

i - mepeJaToYHOe YHCIO0 MEXaHU3Ma;

D - muametp pynoHa.

JluneliHass CKOPOCTb MaTepuana MOXKET OBITh IMONYYeHa C IOMOLIBIO MOIYNS OLpEAeICHUs
JIMHEHHON CKOPOCTH, a AMaMeTp pyJOHa - C MOMOIILI0O MOAYNsS pacueTa auamerpa. TouHoe 3amaHue
JacTOTHI MO3BOJISIET CHH3UTH IMPEAENbl HOACTPOHKU ¢ momombio PID-perymsaTopa, 4To menaeT cHCTEMY
Oosiee cTaOMIBHON. J[pyrHMMHU CIIOBAaMH OYEHb BAa)XKHO 00ECHEYUTH KOPPEKTHOE OIpEe/eNICHHE JIMHEHHON
CKOPOCTH.

BozmoskHbIe 3aBojcKast

ITapameTp Haumenopanue Onmucanue
3HAYCHHS YCTaHOBKa

PF.O1 PexxuM HaMOTKH/ 0 Hamortka 0-1 0
pa3MaTbIBaHus 1: Pa3matsiBanme

0: B mpouecce paboTs! cucteMsl auaMeTp GapabaHa yBeIMYUBACTCS.

1: B mporiecce paboTsI cucTeMbl JuaMeTp 6apabaHa yMEHBIIAETCH.

Ipumeuanue.

Usmenenue 3navenus smozo QyHKYUOHATLHO2O napamempd, npugoosujee K CMeHe pextcumad
HAMOMKA/  pazMamvléanue, MOJNCem — OCYWeCmENsAmbCs  uepe3 ummepgeic um ¢ NOMOWbIO
3anpopaMMUPOBAHHO20 COOMEEMCMBYIOWUM 00PA30M 6X00d.

Bo3moxHbIE 3aBojckast

IMapametp HaumenoBanue Onucanue
3HAYEHHS YCTaHOBKa
0: P0.08
BiGop nerounnka 1: Ananorossiii Bxox All
PF.02 CHUTHaJIa BEPXHETO : A 0-7 0

2: Ananoroseblii Bxoq Al2
Mpeiena YacToTh

3: AnasoroBeblii Bxoq Al3
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4: Ananoroseiii Bxoa Al4

5: BpicokoyacTOTHBIN
umIyabeHbI Bxoq HDI1

6: BbricOKOUACTOTHBIH
uMIyIbcHbIN BXxox HDI2

7: IlocneioBaTeNbHBIA TOPT

OTKIIOHEHHE o
PF.03 BEPXHEro Ipejena 0,0- 50’0/) 0.0-50.0 0.0
(0T MaKCHMaJIbHON YaCTOTHI)
Y4aCTOTHI

Bo3zmorxHbIe 3aBojckast
ITapameTp Hawnmvenosanue Onucanue
3HAUCHHS YCTaHOBKA
Koppexknus
PF.07 HATSHKEHUS TIpU 0,0 - 50,0% 0.0-50.0 0.0
HYJICBOW CKOPOCTH
A 0,
PF.08 Hopory YaCTOTHI 0,0 50’0/) 0.0-50.0 10.0
HYJIEBOH CKOPOCTH (0T MaKCUMaJIbHON YacTOThI)

Hasnadyenue mapameTrpa «BepXHHII IIpeesl 9aCTOThD) TaKoe JKe, KaK M aHaJIOTMYHOTO IIapaMeTpa B
0OBIYHOM pexuMe padoTsl peoOdpa3oBarels.

BepxHuii npeznen 4acToThl MOXET OBITh HACTPOEH MOJIb30BATEIEM B COOTBETCTBHHU C TPEOOBAHUSAMH
KOHKPETHOTO TEXHOJTOTMYECKOTO NPOIIeCCa, W CIYKHT JUI UCKIIOUSHHS CIydaeB IepeperyInpoBaHHs B
mponecce paboTH cHUCTeMBl. Bornee mogpoOHO O BepxHeM Ipenelie YacTOTHI B PEXHME yIPaBICHUS
MOMEHTOM CM. JIeTaJIbHOE omycaHue (GyHKIHOHANBHBIX napamerpos P3.12, P3.13 u P3.14 Uucrpykuuu
110 KCIUTyaTaluy npeobpasopares yacTorsl cepun ES024.

Jlns mo6oro crmoco6a 3aaHus BEPXHETO Mpefiesia YacTOTHl UCIONb3yeTCs MPOLEHTHOE OTHONICHHE
K MaKCUMaJIbHOH JacToTe.

JUIst COOTBETCTBHSI CHCTEMBI CIICIHAIBHBIM TPEOOBAHHSAM TEXHOJIOTHYECKOTO IIPOIecca MOXKET
OBITB 33/1aHO OTKJIOHEHUE BEPXHETO Mpe/iesia YaCTOThL.

Ecim  cucrema  ynpaBieHHs —HaTsDKCHHEM OIpeNeNseT  COCTOSIHHE HYJIEBOW  CKOPOCTH,
npeoGpas3oBaresb 4aCTOThl aBTOMAaTHYECKU JJ00ABISET 3HAUYCHHE KOPPEKIMH HATHKCHHS IPH HYJICBOW
CKOPOCTH K TEKYIIEMY 3HAYCHHUIO HATSOKCHUSI JUI HPEHOTBPAIICHHUS OCIa0ICHUs: HAMOTKU BCIICACTBHE
CJIMIIKOM €J1a00T0 HaTSKEHUS Ha HYJIEBOH CKOPOCTH.

Ecnm Tekymias 4acToTa, pacCYMTaHHAs B COOTBETCTBHM C JIMHEHHOH CKOPOCTBIO, M TEKYLIMM
JIHaMETPOM PYJIOHA MEHBIIIE, YEM ITOPOT YaCTOTHI HYJIEBON CKOPOCTH, CHCTEMa BOCIIPHMET 3TO KaK PEXKUM
paboThl Ha HYJIEBOI CKOPOCTH, U CKOPPEKTHPYET HATSHKEHHE B COOTBETCTBHUH CO 3HAYCHHEM Mapamerpa
PF.07.

II Bo3morkHbIE 3aBojckast
apamerp Haumenopanue Onucanue
3HAYCHHUS YCTAQHOBKA
PF.04 Marcnmanbroe 0 - 30000 H 0-30000 30000
HATSHKCHHE

JlaHHBIH mapamMeTp onpenesseT MAKCUMAIIbHYIO CUITY HATSDKCHHS, KOTOPYIO CO3JaeT ABUraTeNb IO
yIpaBlIeHHEM NpeoOpa3oBaTels 4acToThl. EquHMICH n3MepeHns CHiIbl HaTsbkeHus sBisiercs Heytoton (H).

3nadyeHue napamerpa, paBHoe 100%, COOTBETCTBYET MaKCHMalbHOMY HaTskeHUI0. B mpouecce
OTJIaJKU CHCTEMBI YIPABICHHS HATSHKCHUEM ynelauTe ocoboe BHHUMaHME HACTPOMKE 3TOrO Iapamerpa.
Eciiit OHa BBINOJIHEHA HEMPABUIIBHO, CHCTEMA MOXKET paboTaTh HEKOPPEKTHO.

Bo3morxHbIE 3aBojckas
ITapamerp HaumenoBanue Onucanue
3HAYCHHS YCTaHOBKa
0: PF.10
1: Ananorossrii Bxoq All
2: AnanioroBeblit Bxoq Al2
Be16op ucrounnka o
3: AnasioroBbrit Bxoq Al3
ool 4: Ananorosiii Bxon Al4
PF.09 kodbduimenTa : M 0-7 0
5: BbICOKOYACTOTHBII
CHIDKEHHS o
umnyabcHbIi Bxox HDI1
HATSHKEHHS o
6: BrICOKOUaCTOTHBIH
uMITybcHbIH Bxo HDI2
7: Ilocne10BaTENbHbIH TOPT
Koadpuruent
PF.10 CHIDKEHHS 0,0 - 100,0% 0.0-100.0 1.0
HATSHKEHHS

I Bo3morkHbIE 3aBockas
apamerp Haumenosanue Onucanue
3HAYCHUS YCTaHOBKa
0: Ludposas ycranoska (PF.06)
1: Ananorossrit Bxoq All
2: AHasorosslii Bxox AlI2
3: AnasoroBbrit Bxoq AI3
Br16op nctounnka : .
4: Ananorossiii Bxon Al4
PF.05 CHUTHaJIa 3a/IaHus : M 0-7 0
5: BbICOKO4YaCcTOTHBII
HATSDKEHHS o
umnyabcHbli Bxoq HDI1
6: BricOKOUaCTOTHBII
uMITyabcHbI Bxo HDI2
7: IlocneioBaTeNbHbIH TOPT
udposas
PF.06 YCTaHOBKa 0 - PF.04 0-PF.04 0
HATSDKEHHS

JlaHHBI TMapameTp ompeaenseT cnocod 3amaHus HawspkeHHs. OH  aHaJOTHYEH Mapamerpy,
OnpeeNsoneMy BbIOOp HMCTOYHHMKA 3aJlaHds 4YacTOThL.  3HadeHHWe mapamerpa, pasHoe 100%,
COOTBETCTBYET MAKCHUMAIbHOMY HATSHKCHHUIO.

IIpumeuanue.

B pesccumax ynpaenenus MOMEHMOM C O0OPAmMHOU C6A3BIO NO HAMANICEHUIO U YNPAGIEHUs.
CcKOpOCMbIO ¢ 06PAMHOU C8A3b10 NO HAMANCEHUID CUCIEMA ABMOMAMUYECKU BOCHPUHUMAEM 3HAYEeHUe
PID-pezynamopa Kax 3a0anHOe 3HAHYeHUe HAMAICEHUs, NOIMOMY 8 Npoyecce IKCHLYAMayuu CUucmemvl
nOIL306aMeNt0 He NOMPeOyemcsi 6bINOIHAMb KAKUE-TUO0 OONOIHUMETbHbIE YCMAHOBKU.

KosdpdunueHT CHIWKEHHS HATsHKEHHS 00CCIedMBAeT yMEHBINCHHE HATSUKCHHS HPH YBEIHUCHHH
JMaMeTpa pyJIoHa.

IIpumeuanue.

Koappuyuenm crudicenus namagicenus ucnonb3yemcs monvko 6 pejcume HamMomxu.

Kosddunuunent ucnonssyercs s 3aaHus HATSOKEHHS CIIETYIONIUM 00pa3oM:

F = FOx[1-Kx(1-D0/D)],

riae F - BRIXOAHOE HATSHKEHME,
FO - 3amanHO€ HaTsHKCHHME;
K - ko3 punueHT CHIKEHHS HATsDKSHHS;
DO - HavanbHbI AUaAMETp pyIOHa;
D - texymuii auameTp pyaoHa.
B3anmocBs3b NPHUBEICHHBIX BBIIIE TAPAMETPOB NMPOHJUTIOCTPUPOBAHA Ha CICAYIOLIEM PHCYHKE.
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Harsoxenune
FO

DO JluameTtp pyiioHa

Puc. 5.1 [lnarpaMma 3aBUCMMOCTH HAaTsDKEHUS OT JIaMeTpa pyJoHa
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C noMOIIbIO 3apPOrpaMMHPOBAHHBIX COOTBETCTBYIOIIMM 00Pa3OoM BXOZOB MOTYT OBITb BHIOpPAHBI
pa3IIHYHbIe 3HAYEHUS JHAMETPa PyJIOHa.

Bosmoskuple | 3aBojckas

Iapamerp | HammeHoBanue Onucanne
3HAYCHUS YCTaHOBKA

: Mertoz mMHEHHOH CKOpOCTH
: U3mepenue All

: Usmepenne A2
N3mepenne AI3

: Usmepenue Al4

: Usmepenne HDI1 0-8 0
: Usmepenne HDI2

: TomuuHa HAMOTaHHOTO
JICHTOOOPA3HOTO MaTepHana
8: TonmuHa HAMOTaHHOTO

Bei6op MeToaa
pacuera
TEKYIIEro
JameTpa

PF.18

HHUTEOOpPAa3HOro MaTepuaa

Bo3MmoskHBIE 3aBojicKas
ITapameTp HaumenoBanue Onucanue
3HAUCHUS YCTaHOBKA
PF.11 IlepenarouHoe 4nCIIO peTyKTOpa 0,01 - 300,00 0.01-300.00 1.00

IlepenatoyHoe 9MCIIO PeAyKTOpa PAaBHO OTHOIICHHIO YHCIa 000POTOB HAa BXOJE PEAYKTOpa K YHCIY
000pOTOB Ha €0 BHIXOTIE.

IIpumeuanue.

Bo usbesicanue nexoppekmuoli pabomul cucmemvl HeoOX0OUMO NPABUNILHO YCMAHOBUMb 3HAYEHUE
0anno2o napamempa.

Bo3MmosxHBIE 3aBozackas
ITapametp Haumenopanue Omnucanue
3HAYCHHS yCTaHOBKa
PF.12 MaxkcumanbHblil THaMeTp pyJIoHa 0,001 - 10,000 m | 0.001-10.000 1.000

JlauHBIi HapamMeTp yYCTaHABIMBAET MAKCUMAlIbHBIH JHaMeTp pylIOHa B IPOLECCE yMpaBICHUS
HaTsHKEHHEM. 3HaueHHe JAHHOTO IapaMeTpa MCINONb3YeTCs NPH ONpENeNICHHH TEKyLIero auamerpa.
3HaueHue Tekyuero auamerpa, paBHoe 100%, COOTBETCTBYET MaKCUMAlbHOMY JIUaMeTpy pyloHa. B
npolecce HalaJKH CHCTEMbl YNPABIEHUS HATHKEHHEM YIEIMTe 0cC000€ BHUMAHHE IIPaBUIIBHON
HACTpOliKe JaHHOro mapamerpa. Eciu MakcUMalbHbBIM JUaMeTp PYIOHa 3aJaH HENpaBWIBHO, PAcyeT
TEeKyIero jauameTpa OyJeT HEBEpeH, M, KaK CIEACTBHE, CHCTeMa HEe CMOXKeT (yHKIHOHHPOBATh
KOPPEKTHO.

Bo3moskaple | 3aBojckas
ITapametp Haumenopanue Onucanne
3HA4YCHUA yCTaHOBKa
0: PF.14 - PF.17
1: Ananorossiii Bxox All
2: Ananorosslif Bxoq Al2
Bri6op HCToHHKa 3: AHasiorosslii Bxoj Al3
4: Ananorosslii BXxoq Al4
PF.13 CUTHAJIa TEKYILEro 5B M 0-7 0
: BBICOKOUYACTOTHBIH
AMaMeTpa pyJoHa umIyabeHbli Bxon HDIL
6: BpICOKOYAaCTOTHBII
uMIyIbcHbIN Bxoa HDI2
7: IlocneioBaTeIBHBIH HOPT
PF.14 JlnameTp KaTymku 0,001 - PE.12 0.001-PF.12 0.001
PF.15 Jlnametp pynoHa 1 0,001 - PF.12 0.001-PF.12 0.001
PF.16 Jlnametp pynoHa 2 0,001 - PF.12 0.001-PF.12 0.001
PF.17 Jluamertp pynona 3 0,001 - PF.12 0.001-PF.12 0.001

Tlon JAUaAMETPOM KaTYIIKU IMOHUMACTCA JUAMETP HyCTOﬁ OCHOBBI 1JII HAMOTKH, KOTOprfI MOXET
OBITH BBCICH B CHUCTEMY C IIOMOIIBIO 3alpoOrpaMMHUPOBAHHOIO COOTBETCTBYIOIIUM o6pa30M BXo/Ja.
I[aHHOe 3HAYCHUE UCIIONIB3YETCA B KaUECTBE TEKYIIETO 10 MOMEHTA Havyalla HAMOTKH.

JlaHHEI (QyHKOHOHANBHBIA TApaMeTp HCIONb3yeTcs I 3aJaHHs METONa, B COOTBETCTBHH C
KOTOPBIM OyAeT pacCUMTBIBATHCS TEKyIIMU IUAaMeTp pyloHa. Pacuer Texymiero puaMerpa pyaoHa UMeeT
0osbIIOE 3HAYECHNE B CHCTEME YNPABICHUS HATSDKEHHEM. TOUHOE YNpaBlIeHHE HATSHKEHUEM HEBO3MOXKHO,
€CTIM HeT TOYHBIX JAHHBIX O TeKyIeM JHaMeTpe PyIoHa.

0: Texymwii auameTp pyJIOHa PAaCCUUTHIBACTCS HAa OCHOBAaHUM JAaHHBIX O TEKyIIeH IMHEHHOMH
CKOPOCTH MaTepHalia B MPOLECCce Er0 HAMOTKH/Pa3MaThIBaHUsL.

PacueT IpOU3BOJHUTCS COMIACHO cleaylomiei Gopmyie:

D=(@{xNxV)/(n xf),

I/ i - IepeNaTouHOe YUCII0 MEXaHH3Ma,

N - KOIHMYECTBO Hap MOIIOCOB IBUTATEIIS;
V - nuHeiHas CKOPOCTB;
f - TekyIee 3HaYCHNE 3aJTAaHHON YaCTOTHI.

1-6: Jlns ompenesieHUs] TEKYIIEro AMAMETpa PYJIOHA HCHOJB3YeTCs OIUH U3 aHAJIOTOBBIX WM
BBICOKOYACTOTHBIX ~HMYJBbCHBIX BXOOB. 3HaueHue mapamerpa, pasHoe 100%, cooTBeTcTBYyeT
MaKCHMaJIbHOMY JIHaMeTpPy PYJIOHa.

7: Texkymuil AnMaMeTp pPacCUMTHIBACTCS HCXOAS M3 TOJIIMHBI HAaMOTAHHOTO JIEHTOOOPA3HOTO
marepuana (PF.28).

Pacuer npousBoauTCs cortacHo cienyronieit Gpopmyie:

D =D0+2xnxd,

rae DO - HauanbHOE 3HAYCHUE TUaMETPa;
N - KOJIMYECTBO 000POTOB HAMOTKH/pa3MaThIBaHUS,
d - cpenHss TONIMHA TEHTOOOPA3HOTO MaTepHaa.
8: Tekyummii auaMeTp pacCYMTHIBAGTCA MCXOAS M3 TONIIMHBI HAMOTAHHOTO HHUTEOOPA3HOTO
Mmarepuana (PF.28).
Pacuer npou3BOIUTCS COMIACHO CleayroLIei Gpopmye:

D = D0+2xdx(n/N),

rae DO - HauanbHOE 3HAYCHUE THaMETPa;
d - cpeHsist TONIIMHA HUTEOOPAa3HOTo MaTpHalia;
N - KOJIMYECTBO 000POTOB HAMOTKH/Pa3MaThIBaHNS;
N - KoMuYecTBO 000POTOB Ha KAXKIBIHA CIO.
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Bosmoxknbie | 3aBonckas

ITapametp HaumenoBanue Onucanue
3HAUEHHS | YCTAaHOBKA

IMocTosiHHAs BpeMeHU QHIbTPALIUN
CHUTHaJjIa TEKYIIEro MamMeTpa

PF.19 0,0-100,0 ¢ 0.0-100.0 0.0

JlaHHBIA [apamMeTp ONpeAe/sieT YyBCTBUTENBHOCTH IPOLECCAa pacyeTa auaMerpa. YBElHMYeHHe
3HAYCHUs] JIAHHOTO TlapaMeTpa TMOBBIIIAET MOMEXOYCTOHYMBOCTh CHCTEMBI, HO YXYAILIAeT ee
ObICTpOIECHCTBHE.

PpyJIoHA IPEKPATUTCA, U pPaCCYATAHHOC HA TCKyI]_lI/II‘;I MOMCHT 3Ha4Y€HUE JUAMETPa OCTAHETCSA HCU3MCHHBIM.
HaHHOe 3HAYCHUE OOJDKHO OBITH YCTAaHOBJIEHO MEHBIINM, 9€M HOpMaJibHass CKOPOCTb KOHKPETHOI'O
TEXHOJIOTHYECKOTO MMporecca, B COOTBETCTBUH C 0COOEHHOCTSIMH TOCJICTHETO.

BosmoskubIe | 3aBojCKas

ITapameTp Haunmenoanue Onucanue
3HAYEHHs | YCTaHOBKA

PF.20 3ajjaHHOE 3HAYCHHE AUaMeTpa PyJIoHa 0,001 - PF.12 0.001-PF.12 0.001

Ilo nocTHkeHnH TUaMETPOM PYJIOHA JAHHOTO 3HAYEHHUs HA BBIXOJ C OTKPBITBIM KOJJIEKTOPOM HIIH
peNelHBIH BBIXOJ IpeoOpa3oBaTelsi YaCTOTHI OyAeT BbIIAH CHTHAN, KOTOPHI MOXET OBITh HCIIOJIb30BAaH
nepudepuitHbIM yCTpOHCTBOM.

Bo3moxnble | 3aBoackas
ITapameTp HaumenoBanue Onucanue
3HAYEHUS YCTaHOBKA
PF.21 Texywwuii fuaMeTp pyJioHa 0,001 - PF.12 0.001-PF.12 -

JlaHHbIH (YyHKIMOHANBHBIA MapaMeTp MOXET ObIThb HCHONb30BaH Ul HMHAMKALUM TEKYIIEro
JMaMeTpa pyJIoHa M He MOXKET OBITh H3MEHEH II0JIb30BATEIICM.

Bosmoskabie | 3aBojackas
ITapametp Haumenopanue Onucanue
3HAYCHHS yCTaHOBKa
PF.22 MakcumanbHast THHEiHas CKOPOCTh 0,1 -4000,0 M/Mun 0.1-4000.0 1.0

3HaueHUe JaHHOTO ()YHKI[MOHAJIBHOTO MapamMeTpa UCIOJb3YeTCs MPU 33aHUH COOTBETCTBYIOIETO
napameTpa TeKyllel NuHelHoN ckopocTH. 3HayeHMe napameTpa JMHEHHOH ckopoctH, paBHoe 100%,
COOTBETCTBYET MAKCHMAJIbHOM JIMHEHHOH ckopocTH. B mpouecce Hamaaku CUCTEMBI YHpaBICHHs
HATSDKGHHEM yAeIHTe 0co00e BHHMMAHHE NPABHIBHOH HACTpOKe MJaHHOrO mapaMerpa. Econ
MaKCHUMaJlbHasl JIMHEHHas CKOPOCTh 3aJaHa HEMpaBHJIBHO, PAcueT TEKyIIeH JIMHEHHOW CKopocTH Oyaer
HEBEpeH, H, KaK CIeICTBHE, CHCTEeMa He CMOXeT (DyHKIIHOHHPOBATh KOPPEKTHO.

Bo3moxnble | 3aBozackas
ITapameTp Haumenopanue Omnucanue
3HAYCHU S yCTaHOBKa
PF.25 Texymast TuHeHast CKOPOCTh 0,1 - PE.22
JlaHHBIil (QYHKIMOHATBHBIA MapaMeTp MOXET ObITh HCIONIB30BaH U WHAMKALMH TEKYILIEro
3HAYCHUSI JINHEWHOW CKOPOCTH U HE MOXKET OBITh U3MEHEH I10J1b30BaTEIICM.
ITapametp HanmveHnoBanue Omnmcanue BOSMONTLICH SOARO/ICKa
3HAYCHHUS YCTaHOBKa
MaxkcumanbHas
PF.26 TOJIIIMHA HAMOTAHHOTO 0,01 - 200,00 mm 0.01-200.00 100.00
Marepuaia
0: PF.28
1: Ananorosslii Bxox All
2: Ananoroselii Bxog AI2
Bribop ncrounnka 3: Ananorosslif Bxog Al3
CHrHaJjia TOJIIIAHBI 4: Ananorossiii Bxoxa Al4
PF.27 HaMOTAHHOT'O 5: BbicOKOUaCTOTHBIMH 0-7 0
Marepuana ummnyabcHbIH Bxoq HDI1
6: BrIcOKOUaCTOTHBIH
umnyabcHbIi Bxoq HDI2
7: IlocnenoBaTenbHbIi NOPT
pFog | OMUlHA HAMOTAHOrO 0,01 - 100,00 my 0.01-100.00 0.01
Marepuaia
PE2g | KOMIIECTEO HNMyIbCOR 1-30000 1-30000 1
3a 00opoT
pr3o | Komricctso 0Goporon 1.-30000 1-30000 1
3a CIoi

CwM. onucanme 3HaueHuit 7 u 8§ nmapamerpa PF.18.

Bosmoskubie | 3aBojcKas

ITapamerp | HaummeHoBanue Onucanue
3HAYECHUS YCTaHOBKa.

0: He 3aman
1: Ananorossiii Bxox All
2: Ananorosslit Bxoa Al2

Bri00, o
—— PI: <a 3: Ananorosslii Bxoq Al3
4: Ananoroseiii Bxoja Al4
PF.23 cUrHaa X M . 0-7 0
L 5: BbIcOKOYacTOTHBIN UMITYJTBCHBIN BXO
JIMHEMHON HDI1
CKOPOCTH . .
P 6: BBICOKOYACTOTHBIH UMITYJIbCHBII BXOJ
HDI2

7: IlocneroBaTeNbHBIA TOPT

JlauHbli QYHKIMOHATBHBIA MapaMeTp MCMONb3yeTCs Il 3aJaHus UCTYOHMKA CHI'HAla JIMHEHHOI
cKopocTH. 3HaueHue mapameTpa, paBHoe 100%, cOOTBETCTBYET MAKCUMAIBHOM JIMHEHHOI CKOPOCTH.

Bo3moskHble | 3aBojckas
IMapamerp HaumenoBanue Onucanne
3HA4YCHUS YCTaHOBKa
PF.31 3ape3epBUPOBaHO
PF.32 3ape3epBUPOBaHO
IMapamerp HaumenoBanue Onucanue EOETITGG || ST
3HAYCHUS YCTaHOBKa
Koo puunent o
PF.33 KOMIIEHCAIIUY UHEPLIUU 0,1 - 100,0% (ot nomuHazsHoro 0.1-100.0 0.1
MOMEHTA JIBHTaTeIs)
CHUCTEMbI
PF.34 [TnoTHOCTH MaTepuana 0 - 30000 kr/m? 0-30000 0
PF.35 lIupuna marepuaia 0- 60,000 m 0-60.000 0.000

BosmoskHbIEe | 3aBojCKas
ITapameTp Haumenopanue Onucanue
3HAUCHHs | YCTaHOBKa
PF.24 MuHUMabHas JTHHEHHAST CKOPOCTh 0,1 - PF.22 [m/MuH] 0.1-PF.22 0.1

Korna cucrema pa60TaeT Ha HU3KOH CKOpOCTH, JTUHEWHas CKOPOCTH MaTe€pHalia H BbIXOAHAA 9acTOTa
npeo6pa3OBaTeJ1;1 YaCcTOTbl MNOHMXKAKOTCA, W HE3HAYUTEIIbHASA IIOIPEIIHOCTHL OIIPEACTICHUS CKOPOCTH
MOXKET IPUBECTU K 3HAUUTEIHHOHN OmMOKe pacuera auaMeTpa pyJioHa. B tom Cliy4ac, €CiIu 3Ha4YCHUE
JIMHEHHON CKOPOCTH MaTeprala OKaXCTCI MCHBIIC 3HAYCHUS MaHHOTO IapaMeTpa, MOACYET AuaMeTpa

Ecnu u1st ynpasieHus HaTsbDKEHAEM BBIOpaH PeXXUM yIpaBIeHUs MOMEHTOM Oe3 00paTHOif CBSA3M 1o
HATSDKEHHUIO WIIH PEXUM YIIPaBICHHS MOMEHTOM C OOpaTHOH CBS3bIO II0 HATSDKEHHIO, IIpeobpa3oBaTelb
4acTOThl OymeT paboTaTh B PEXHMME YIpaBICHHUS MOMEHTOM. [T NPEONONCHHS MOMEHTa HHEpLUH
CHCTEMBbl B IIPOLIECCE YCKOPEHWs/3aMEUICHUS Harpys3ke IOJDKEH ObIThb COOOINEH JIOTMOJHUTEIbHBIH
MomeHT. Ecim He o6ecrmeunTs KOMIIEHCAIMIO MOMEHTA MHEPIHH, B PeKHIME HAMOTKH HaTsDKeHHe OymeT
CIIMIIKOM CJa0bIM IIPH YCKOPEHHH ¥ CIMIIKOM CHJIBHBIM IPH 3aMeIJICHUH, a B PEXUME Pa3MaThIBAHUA
HATsDKEHUE Oy/IeT CITUIIKOM CHIIBHBIM IPU YCKOPSHHUH H CIIHIIKOM CIAa0BIM IIPH 3aME/JICHUH.

MOMEHT MHEpLHHU BPALEHHs HCXOIHOH CUCTEMbI MOXHO Pa3CNIUTh HA JIBE COCTABIAIOLINE:

1. MHepuums BpalleHHs MEXaHUYECKOW CHUCTEMBbI, BKIIIOYAIOLIAS WHEPIMIO BPAIICHHS JBHIaTels,
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peaykropa, MMUHACIA U T.II. I/IHepLII/lS{ BpalIcHus MEXaHUUYECKOW CHCTEMBI - BEIUYMHA IMOCTOsIHHAs1, HO
OHA OTINYACTCS y PA3NIHYHBIX NMPHBOIOB. [l09TOMY B Ipolecce HaTaJKH CHCTEMBI II0JIb30BATENb MOXKET
HACTPOHUTH KOO((HIMEHT KOMIICHCAI[MH WHEPLIHU CHCTEMBI TaKHM 00pa3oM, 4TOObI KOMIICHCHPOBATh
OTKJIOHEHHE MOMEHTA, 00y CIIOBICHHOE HHEPLHEH MEXaHUIECKON CUCTEMBL.

2. MHepuus BpalleHus Marepuana Ha OapabaHe, KOTOpas U3MEHSETCS C M3MEHEHHEM JAUaMeTpa
pynoHa. Momynb KOMIIEHCAIINH WHEPIIHH BPAICHUS aBTOMATUYECKH BBIYHCIACT HEOOXOANMOE 3HAUCHHE
KOMIICHCAIIIM MOMEHTa B 3aBHCHMOCTH OT JHaMeTpa pynoHa. [l 3TOro II0Nb30BaTeNio CIeoyeT 3a1arTh
TaKue MapaMeTps! Kak INIOTHOCTb MaTepHasa U ero IHUPHHY.
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PF.44 Jnddepenunansroe spemst (Td1) 0,00 10,00 ¢ 0.00-10.00 0.00
PF.45 Hporoputomaz Bl KOXBPHLMEIT | 0,00-100,00 | 0.00-100.00 | 0.10
PF.46 HWurerpansaoe Bpems (Ti2) 0,01 -10,00¢ 0.01-10.00 0.10
PF.47 Juddepennuansroe Bpems (Td2) 0,00 - 10,00 ¢ 0.00-10.00 0.00
PF.48 I{uxs BEIOOPKH 0,01 - 100,00 ¢ | 0.01-100.00 0.50
PF.49 IIpenen oTkIOHSHUS 0,0 - 100,0% 0.0-100.0 0.0
PF.50 TMocrostHHas BpeMEHH (HIBTPAiN 0.00-10.00¢ | 0.00-10.00 0.00
BbIXOJHOT'O CHUI'HaJ1a

ITapameTp Haunmvenosanue Onucanue EBBYOISIEG || SO
3HAYEHHUS YCTaHOBKa
Koadduument o
PF.36 KOMIICHCAITH (ot MaKcn(:/;gn-bll{(())(r)(,)Ol-l/?aTﬂn(eHHﬂ) 0.0-100.0 0.0
CTaTHYECKOTO TPEHHS
Koappunnent o
PF.37 KOMIIEHCAllUU TPEHUS 0,0 - 100,0% 0.0-100.0 0.0
CROMbIKEHIS (OT MaKCHMaIbHOTO HATSKCHHMS)

3HaueHHe MJaHHBIX IIapaMeTPOB IOAPOOHO omucaHo B IyHKTe «[pymma (yHKIHOHAIBHBIX
rnapaMeTpoB  ympasieHus ¢ rnomompio. PID-perymstopa P9» MHCTpykumu 1o 9SKCIUTyaTaluu
npeobpa3oBarens yactoTsl cepun ES024.

Koa¢¢uuneHT KOMIEHCANK CTATUYECKOrO TPEHHs 3afaeT AOHMOIHHTEIBHOE HATSDKCHHE, KOTOPOe
HY)XHO CO3/1aTh B MOMEHT 3aIlyCKa CUCTEMBI JJIs IPEOI0ONEHUs CTaTHYECKOTO TPEHHUSI.

Kos(hpuuueHT koMneHcauuu TPEHHS CKOJBbKEHHUs 3aaeT IOMOJHUTENBHOE HATSDKEHHE, KOTOpoe
HY’KHO CO3/1aTh JUIsl IPEOIOJICHHS TPEHHUS CKOJIbKCHUSL.

BosMmoxHbie | 3aBoackas

Ilapamerp | HaumeHoBaHHE Onucanue
3HAYCHHS YCTaHOBKa
0: Ananorossrii Bxoq All
1: Ananorosslii Bxoa Al2
Bri6op 2: Ananorossrii Bxoa Al3
HMCTOYHHUKA 3: Ananorosslii Bxox Al4
PF.51 CUrHaja 4: BbICOKOYACTOTHBIH MMITyIbCHBII 0-6 0

Bo3mosknple | 3aBojckas
ITapameTp Haumenopanue Omnucanue
3HAYCHUS YCTaHOBKA
DyHKIUS aBTOMaTHYECKOTO 0: Beikrouena
PF.38 YHKIL 0-1 0

OonpeacICHUs pa3pbiBa MaTepuajia

1: BrutoueHa

00paTHOM CBS3U
TI0 HATSUKEHUIO

Bxoj HDI1

5: BBICOKOYACTOTHBII MMITYTbCHBIH
Bxox HDI2

6: ITocneroBaTeNnbHBIA TOPT

MunuManbHas TUHENHHAs: CKOPOCTh
PF.39 ABTOMATHYECKOTO OIPEeCHUS 0,1 -1000,0 m/Mun 0.1-1000.0 0.1
paspbiBa MaTepuaa

HHaHaSOH ABTOMAaTHYCCKOTO
onpeneaeHus pa3pbiBa MaTepuaia

PF.40 0,1 -50,0% 0.1-50.0 0.1

33,[[6]3)[(1(& aBTOMAaTHYCCKOTO

PF.41 0,1-60,0c 0.1-60.0 0.1

JlaHHEIH (YHKIMOHATBHBIA IapaMeTp HCIONb3yeTcs IS 3aJaHus CIocoda MOMydeHHs CHTHAIa
OOpaTHOU CBS3M IO HATHKCHHIO, HCIONb3yromerocss PID-peryasTopoM B pexHME  YIPaBICHUS
MOMEHTOM C 0OPATHOI CBA3BIO 10 HATSDKCHUIO U B PEXKUME YIPABICHHS CKOPOCTBIO ¢ 00PaTHOM CBS3BIO
0 HaTSKEHHIO.

onpeneaeHus pa3pbiBa MaTepuaia

ABTOMaTHYECKOE OIpele/icHHEe pa3phiBa MaTepHaa MPOHMCXOIHT B CIydae HE XapaKTEepHOTO
U3MEHEHUs IuameTpa pynoHa. Ecim pgumamerp pynoHa B IIpolecce HAMOTKU HIIH  Pa3MaTbIBAHUS
U3MEHSETCS MEJJICHHEe, YeM JOJDKEH, CUCTEMAa BOCHPHMET 3TO KaK IPU3HAK pa3pblBa MaTepHala.
JluameTp pyJaoHa MOICYMTHIBACTCS MCXOAA M3 JMHEHHOH ckopoctn. Ecnm akTuBMpoBaHa (yHKUIUS
ABTOMATHYECKOTO OMpeJIeTICHHs pa3phiBa MaTepraa, HeoOXOIMMO OPTraHN30BaTh BXOJ CHIHANA JIMHCHHOM
CKOPOCTH H 3aBECTH Ha HETO COOTBETCTBYIONIMI CHTHAIL.

ITorpemnocTs B ONpeneNeHu: JIMHEHHONH CKOPOCTH MOXKET BBI3BAaTh OIIMOKY B pacdyeTe QHaMeTpa
py7noHa, M, Kak CJIEeJICTBHE, JIOKHOE CpabaThiBaHUME CUTHAIM3AIMHM O pa3pbiBe Marepuana. Ilostomy
HEOOXOAMMO HACTPOUTh YyBCTBUTEIBHOCTh (DPYHKLIMM aBTOMATMYECKOro ompeneneHus. Momyib
ompesieTIeHNs pa3phiBa MaTepHaga MOXKeT OBITh CKOH(MHIYPHPOBAH C MOMOIIBIO TPEX (PYHKIMOHATBHBIX
[1apaMeTpoB: MHHHUMAJIbHON JIMHEHHOH CKOPOCTH aBTOMAaTHYECKOTO OIpeleNIcHUs pa3pblBa MaTepuaia,
JMana3oHa AaBTOMATHUYECKOIO OIpPENENCHHs pa3pblBa Marepuana M 3aJepKKH aBTOMATHYECKOIrO
onpeseneHust pa3pbiBa MaTepuana. s Toro, 4ToObl ObUT BBIIAH CUIHAII O pa3pblBe MaTepuana, GpyHKIus
JOKHA OBITh AKTHBHPOBAaHA M YCIOBHS, 3aJaHHbIE JTHMH TPeMsl IlapaMeTpaMH JOJDKHBI OBITh
BBITIOJTHEHBI.

BosmoxHbre | 3aBojckas
Iapamerp | HaumeHoBaHHE Onucanue
3HAYCHHS YCTaHOBKa
0: PID2 otkiioueH
1: PerynupoBaHue 110 auamerT
Bazuc YIHp a Py
aBTOMaTHUeCKOrO | LY hoHa
PF.52 2: PerynaupoBaHue 10 BBIXOTHON 0-3 0
PperyaupoBaHust
PID 4acToTe
3: PerynupoBaHue 110 JTHHEHHOMH
CKOPOCTH

Bo3mosknple | 3aBojckas
TTapamerp HanmenoBanue Onucanne
3HAYCHHUS yCTaHOBKa
PF.42 Hp"”""““"“*‘”(‘]’f;’i‘; Ko pQHHeT 0,00 - 100,00 | 0.00-100.00 0.10
PF.43 Wurerpansroe Bpems (Til) 0,01 -10,00c¢ 0.01-10.00 0.10

CucreMa ynpaBlieHHs HAaTSDKEHUEM MOKET ObITh CKOH(UIYpHUpPOBaHA C IOMOIIBIO JBYX IpYII
napamerpoB PID, 6a3ucom peryampoBaHHs KOTOPBIX MOTYT SBISTBCS AMAMETpP DYJIOHA, YacTOTAa HWIIM
JIMHeHHas! CKOPOCTh. DTO HO3BOILAT 00ECIICUNTH TydlIne MoKa3aTeIn yrpasieHus. [papux 3aBHCHMOCTH
napameTpoB PID-perynupoBaHus NpUBeEH Ha CIEIYIOMIEM PHCYHKE.
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K (PID1, PID2)

K1

O i e e Tt T

D (B, Vi)

Duse (Fuase, Viare)

Puc. 5.2 I'paduk m3meHeHus mapamerpos PID-perynupoBaHust

5.4 Tadiuna GpyHKIHOHAILHBIX MAPAMETPOB IIATHI YIPABJCHUS HATSKEHHEM

Bo3moskHble | 3aBojckas
ITapametp Haumenopanue Onucanue
3HAYCHUS YCTaHOBKa
Br160op yacToTs! 0: ITo OTHOLIEHHIO K TEKYIEH
PID-perymupoBanust | gactote
PF.53 Pery7Ip 0-1 0

00paTHOM CBS3H 110
HATSHKCHHIO

1: TTo oTHOIIEHHIO K
MaKCHMaJIbHOU 4acToTe

B pexume ynpaBieHHs CKOPOCTBIO C OOpaTHOH CBS3bIO MO HATSHKCHHIO C  MOMOIIBIO
PID-perynstopa BbIIAETCS CHUTHAJI Ha U3MEHEHHE CKOPOCTH. B 3aBHCHMOCTH OT 3Ha4YeHHMs mapameTpa
PF.53 Bbimaercst 00 CHrHAN, 3aJalOlUii W3MEHEHHE TEKYIIeH YacTOThl, MO0 CHUTHAN, 3aJarolinii

YaCTOTY OTHOCHUTEIIBHO €€ MAaKCUMaJIbHOTO 3HAYCHU .

1'[ BosmoxHbie | 3aBojckast
apaMeTpsl HaumenoBanue Onucanue

3HAYCHHS YCTaHOBKa
PF.54 - PF.99 3ape3epBUpOBaHHbIC (YHKINH 0- 65535 0-65535 65535

Bo3mok-
Tlapa- Bo3mozkHbIE 3aBoackas HOCThH TV Ho-
Haumenopanne Onucanne LCD-
MeTp 3HAYEHHsI YCTaHOBKA H3MeHe- Mep
— JAcnuiest
0: OTkmI04YeH
1: PexuM ynpasieHus
MoMeHTOM 6e3 o6paTHOit
CBSI3HU 110 HATSKCHHIO
PE.00 Pexum ynpasnenns | 2: Pexum ynpaBneum: 03 0 o) TENSION MODE 334
HATSIKCHHEM MOMEHTOM C 0OpaTHOM
CBA3BIO MO HATSKEHHUIO
3: Pexxum yrpaBIneHus
CKOPOCTBIO ¢ 00paTHOI
CBA3BIO 10 HATSKCHHIO
Pesxum HamoTkn/ 0: Hamotka WINDING/
PF.01 Ppa3MaThIBaHHs 1: PasmarbIBanne 0-1 0 © UNWINDING 335
MODE
0: P0.08
1: Ananorossrii Bxox All
2: AnasnoroBslii Bxoa AI2
BriGop uCTOYHMKA i :zﬁzl‘:zz‘:; ‘::Zf: 2}2 UPPER
PF.02 CHI'HAJIa BEPXHEro . M 0-7 0 © FREQUENCY 336
5: BbICOKOYACTOTHBIH
Tpenena 4acToThl . LIMIT SOURCE
uMILysbeHbIi Bxog HDI1
6: BbICOKOYACTOTHBI
UMITyIbCHBIN BXxog HDI2
7: TlocneoBaTenbHblil TOPT
Ortkionenne 0.0 -50.0% UPPER
PF.03 BEPXHEro mpejena (or MaKCl/l’MaﬂLH’Oﬁ wacToTs) 0.0-50.0 0.0 © FREQUENCY 337
4acTOThl LIMIT OFFSET
MaxkenmansHoe MAXIMUM
PF.04 HATSKCHHC 0-30000 H 0-30000 30000 © TENSION 338
0: Iudposas ycraHoBKa
(PF.06)
1: Ananorossiii Bxon All
2: Ananorosslit Bxoja AI2
Bri6op nerounmka 3: Aunanorossiii Bxoa Al3 TENSION
PF.05 CHrHala 3a1aHus 4: Ananorosslit Bxoa Al4 0-7 0 © SETTING 339
HATSKCHUS 5: BbICOKOYACTOTHBIH SOURCE
uMIynbeHbIi Bxog HDI1
6: BbIcOKOYaCTOTHBIH
uMITyTbCHBIN BXog HDI2
7: TlocnenoBaTeNnbHbIi TOPT
Ludposas TENSION
PF.06 YCTaHOBKa 0 - PF.04 0-PF.04 0 O DIGITAL 340
HATSHKCHUS SETTING
Koppexkuust ZERO-SPEED
PF.07 HATSDKEHUSI TIPH 0,0 - 50,0% 0.0-50.0 0.0 @] TENSION 341
HYJIEBOI CKOPOCTH SETTING
o MATCH
PF.08 H}T]Z‘;Z;‘i?:;:;‘ﬂ (oT Makcgﬁaﬂigfﬁﬁacroru) 0.0-50.0 100 o FREQUENCY 342
THRESHOLD
0: PF.10
1: Ananorossiii Bxon All
2: Ananoroselii Bxoa Al2
Bei60p ucTOYHMKA -
3: Ananoroserii Bxon Al3
cnrnana 4: Ananorossiii Bxoa Al4 TAPER
PF.09 kodddunmenta M 0-7 0 © COEFFICIENT 343
CHIDKCHIS 5: BLlcoKo'-le:cToTHLm SELECTION
- HMITYJIbCHBIH BXOJ| IIVDII
6: BeicokoYacTOTHBIH
uMITynbCHBIH BXog HDI2
7: IocnenosatesibHbli 10pT
Kooppuunent TAPER
PF.10 CHIDKCHHS 0,0 - 100,0% 0.0-100.0 1.0 O COEFFICIENT 344
HATSHKCHUS
ITepenarounoe MECHANICAL
PF.11 GHCTO MEXAHH3MA 0,01 - 300,00 0.01-300.00 1.00 O DRIVE RATIO 345
14
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Bo3mouk-
Tlapa- Bo3MokHBIE 3aBoackas HOCTH R Ho-
Haumenobanne Onmucanue LCD-
Merp 3HAYEHHs YCTAHOBKA M3MeHe- P mep
HHS
Pacuer 1uamerpa pysiona
MakcumanbHbIit MAXIMUM
PF.12 JMaveTp pyiona 0,001 - 10,000 m 0.001-10.000 1.000 © WINDING 346
DIAMETER
0: PF.14 - PF.17
1: Ananorossrii Bxox All
2: Ananorosbiii Bxon A2
Bri6op ucTounnka i: :Haﬂomm’“? Bxon :E (\;\z([;\(]}DHI\II\?(I}J
: AHaJIOrOBBIii BXOJ
PF.13 CHIHATA TEKYINETO | o eroTHil 0-7 0 © DIAMETER 347
FMAMETpa pyJiona umMIynbenblit Bxon HDI1 SELECTION
6: BbIcOKOYACTOTHBIH
uMIysbeHbIi Bxog HDI2
7: Tlocne10BaTEIbHBIH TTOPT
PF.14 Jlnamerp KaTymKu 0,001 - PF.12 0.001-PF.12 0.001 © REEL 348
DIAMETER
ORIGINAL
PF.15 Jlnametp pyiona 1 0,001 - PF.12 0.001-PF.12 0.001 O DIAMETER 1 349
ORIGINAL
PF.16 Jlnamerp pysona 2 0,001 - PF.12 0.001-PF.12 0.001 O DIAMETER 2 350
ORIGINAL
PF.17 Jlnametp pysiona 3 0,001 - PF.12 0.001-PF.12 0.001 O DIAMETER 3 351
0: MeTtoj TuHEHHOM
CKOPOCTH
1: U3amepenne All
2: Usmepenne Al2
BaiGop meTona i ﬁzx:i::ﬂ: i{i WINDING
PF.18 pacdera TeKywero . 0-8 0 © DIAMETER 352
5: Msmepenne HDI1
JameTpa 6: Usmepeniie HDI2 CALCULATION
7: TonmuHa HAMOTAHHOTO
JIeHTO0GPA3HOTO MaTepuaa
8: TOJ'III[VI"a HaMOTaHHOTO
HHTEOOPa3sHOro Marepuana
IlocrosHHas
BpEMEHH WINDING
PF.19 dumbTparn 0,0-100,0 ¢ 0.0-100.0 0.0 O DIAMETER 353
CHI'HAjIa TEKYLIEro FILTER
JMaMeTpa
3ajianHoe 3HaueHNe WOING
PF.20 HaMeTpa pyTona 0,001 - PF.12 0.001-PF.12 0.001 O DIAMETER 354
ARRIVAL
Texymuii namerp SQRAL
PF.21 pysona 0,001 - PF.12 0.001-PF.12 - [ ) WINDING 355
DIAMETER
Pacuer 1namMeTpa py;ioHa Yepes JIHHEHHYI0 CKOPOCTh
Makcumanbnas MAXIMUM
PF.22 cropocts 0,1 - 4000,0 m/mun 0.1-4000.0 1.0 ©) LINEAR SPEED 356
0: He 3apan
1: Ananorossiii Bxojg All
2: Auanorosbiii Bxon A2
BuiGop nerormima i: :Haﬂomm’“? o :E LINEAR SPEED
U : AHaJIOrOBBIii BXOJT B, °E
PF.23 CHIHANA IMHCHHOM | OTHbI 0-7 0 O SOURCE 357
CKOPOCTH M
umMIynbenblii Bxox HDI1
6: BbicOKOUacTOTHBIH
uMITyJIbCHBIN BXxog HDI2
7: Tlocne1oBaTEIbHBIH TTOPT
MunumanbHas MAXIMUM
PF.24 cropocts 0,1 - PF.22 [m/Mun] 0.1-PF.22 0.1 LINEAR SPEED 358
Texymas nuHeiiHas ACTUAL
PF.25 CKOpOCTh O.1-PF22 LINEAR SPEED 359

o~ Hnaukanus
Tlapa- Hanvenosanue Onncanne Bo3moxkHbIE 3aBoackasi HOCTH LCD- Ho-
Merp 3HAYEHUSI YyeranoBka u3MeHe- mep
JAHCILTest
HHS
Pacuer 1uamerpa py./iona Yepes TOJIIIHHY MaTepHana
MakcumanbHas
TOJILIMHA MAXIMUM
PF.26 caepHyTOro 0,01 - 200,00 MM 0.01-200.00 100.00 O THICKNESS 360
mMarepuasa
0: PF.28
1: Ananorossiii Bxog All
2: AHanorosslit BXojx Al2
cormara o | & Avanoromai et LS THICKNESS
PF27 » S TR 0-7 0 o SETTING 361
CBEPHYTOrO (D bicaKbyacToTHR SELECTION
MaTepuana uMIyIbeHBIH Bxox HDI1
6: BBICOKOYACTOTHBIN
MMy TbCHBIN BXo1 HDI2
7: TlocnenoBaTeNbHblil TOPT
Tonuuna COILED
PF.28 CBEPHYTOTO 0,01 - 100,00 Mm 0.01-100.00 0.01 O MATERIAL 362
MaTepuaa THICKNESS
Konuuecrso NUMBER OF
PF.29 HMITYJIbCOB 33 1.- 30000 1-30000 1 O PULSES PER 363
060poT. TURN
Komnnuectso NUMBER OF
PF.30 06onoToB 32 o 1 -30000 1-30000 1 O TURNS PER 364
P LAYER
K
RESERVED
PF.31 3apesepBHpoBaHO FUNCTION 365
RESERVED
LHFL3Y) 3apesepBUpPOBaHO FUNCTION 366
Ko>ppumuent 0,1 -100,0% (ot C(I)II\\I/IEPII{S-II-\?S\A
PF.33 KOMITEHCALH HOMHMHAJILHOIO MOMEHTA 0.1-100.0 0.1 O TION ; 367
MHEPLUN CHCTEMBI JIBUTraTesis) COEFFICIENT
InotHoCTH s MATERIAL
PF.34 Marepuana 0 - 30000 kr/m 0-30000 0 O DENSITY 368
MATERIAL
PF.35 Iupuna matepuana 0 - 60,000 m 0-60.000 0.000 WIDTH 369
'i;’;dr’l‘l’:;“:‘; 0,0 - 100,0% STATIC
PF.36 CTaTMHeCK]:)ro (0T MaKCHMAIBLHOTO 0.0-100.0 0.0 © FRICTION 370
HATSIKCHHS ) COEFFICIENT
TpeHHs
Kosddunuent 0,0 - 100,0% SLIDE
PF.37 KOMITEHCAIIUH (0T MaKCHMAJIbHOTO 0.0-100.0 0.0 © FRICTION 371
TPEHHS CKOJIbKCHHS. HATSDKCHHST) COEFFICIENT
Onpenenenne paspbiBa MaTepuasa
aBTOqI\:Z:::‘:CﬂKOFO 0: BikiaoueHa MATERIAL
PF.38 1: B 0-1 0 © BREAKING 372
onpeseneHus : Btiouena DETECTION
pazphiBa MaTepUasa
MunumanbHas
TTMHEHHas CKOPOCTh MATERIAL
PF.39 ABTOMAaTHYECKOTO 0,1 - 1000,0 m/Mun 0.1-1000.0 0.1 © BREAKING 373
onpejieneHus LINEAR SPEED
paspbiBa MaTepUaa
. HT"“"" MATERIAL
PF.40 BTOMATIICCKOro 0,1-50,0% 0.1-50.0 0.1 © BREAKING 374
onpeseeHus ERROR
pazphiBa MaTepUasa
_ Saepwia MATERIAL
PE4l | TTOMETMOeRORO 0,1-60,0¢ 0.1-60.0 0.1 © BREAKING 375
peeeHus DELAY
paspbiBa MaTepuasa
16
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o~ Hnaukanus
Tlapa- Hanvenosanue Onncanne Bo3moxkHbIE 3aBoackasi HOCTH LCD- Ho-
Merp 3HAYEHUSI YyeranoBka u3MeHe- mep
JAHCILTest
HHS
P5.10 Bri6op dyskmmun 0-47 0 5
BXona S8
Ps.11 Buibop dynicum 0-47 0 ©
Bxoza S1
Bri6op dynkimn
P5.35 BBICOKOYACTOT- 0: Bxon 3amanust 0-4 0 ©
HOTO HMITYJIbCHOTO | 1: Bxon cuerunka
Bxoaa HDI1 2: Bxoa cuerynka JHHbL
Bri6op dyskmun 3: Bxoa cueTumKa
P5.36 BBICOKOYACTOT- MMITYJICOB 060POTOB 04 0 ©
HOTO MMIynbcHOro | 4: 3apesepBHpoBaHO
Bxona HDI2

Bo3moxk-
Tlapa- Bo3MokHBIE 3aBoackas HOCTH R Ho-
p Haumenobanne Onmucanue LCD-
Merp 3HAYEHHs YCTAHOBKA M3MeHe- mep
JHCILTest
HHS
JlBe rpynnel napamerpos PID-peryinposanus
Iponopuuonans-
PF.42 Hbli K03 duImeHT 0,00 - 100,00 0.00-100.00 0.10 O PROPORTIO- 376
NAL GAIN 1
(Kpl)
Huterpanbuoe INTEGRAL
PF.43 spews (Til) 0,01-10,00 ¢ 0.01-10.00 0.10 TIME 1 371
Juddepentmans- DIFFERENTIAL
PF.44 oe spews (Td1) 0,01 -10,00 ¢ 0.00-10.00 0.00 o TIME 1 378
Iponopuuonans-
PF.45 HBII KOO dHIHEHT 0,00 - 100,00 0.00-100.00 0.10 O PROPQRTIO- 379
NAL GAIN 2
(Kp2)
HnrerpanbHoe INTEGRAL
PF.46 spows (Ti2) 0,01 -10,00 ¢ 0.01-10.00 0.10 O TIME 2 380
Juddepentmans- DIFFERENTIAL
PF.47 oe spews (Td2) 0,01 -10,00 ¢ 0.00-10.00 0.00 @] TIME 2 381
~ SAMPLE
PF.48 Tuxs BeIGOpKH 0,01 - 100,00 ¢ 0.01-100.00 0.50 O PERIOD 382
PF.49 Ilpenen oTknoneHns 0,0 - 100,0% 0.0-100.0 0.0 O PID DEVIATION 383
LIMIT
TlocrosHHas
PF.50 Bpemern 0,01 - 10,00 ¢ 0.00-10.00 0.00 o) PID BUFFER 384
dunsTpanmn TIME
BBIXOJIHOT'O CHIHA/IA
0: Ananorossiii Bxoa All
1: Ananorossiit Bxox AI2
Bui6 2: AnanoroBslit Bxoxq AI3
c:;ﬂgﬁaﬂz?:::g; 3: AHasorosslii Bxoj Al4 TENSION
PF.51 h P 4: BBICOKOYACTOTHBIH 0-6 0 © FEEDBACK 385
CBA3H 110 uMITynbeHbIi Bxog HDI1 SOURCE
HATSKCHHIO M,
5: BbICOKOYACTOTHBIH
uMITynbeHBIN BXxog HDI2
6: TlocneioBaTeNbHBIN MOPT
0: PID2 orkmiouen
1: PerynupoBauue no
basuc JIMaMeTpy pyJioHa
PE.52 aBTOMAaTHYECKOTO 2: PerynupoBanue mo 0-3 0 O ADJE/S\?I\QENT 386
peryauposanus PID | BeIxojHO# yacToTe
3: PerynupoBanue no
JIMHEHHO# CKOpoCTH
Bei6op uacToTst 0: TTo OTHOIICHHUIO K PID
PID-peryaunpoBa- TeKyIei yacrore ADJUSTMENT
PF.53 HUst 06paTHOIT cBsi3u | 1: [To OTHOMICHHIO K 01 0 © VALUE R/
10 HaTSHKEHUIO MaKCHMallbHOH yacToTe SELECTION
3apesepBupoBaHHbIe GyHKIHH
PF.34- | 3apescpouponan- 0- 65535 0-65535 65535 0 388
PF.99 Hble QYHKIHH
JlonoanuTenbubie GyHKIHA NpeobpazoBaTesi yacToTkl cepun ES024
P5.02 Bei6op dyHKimn 0-47 0 o
Bxoza S1
P5.03 Bt6op dynicun 32: Copoc muameTpa pynoHa 0-47 0 @)
Bxofia §2 33: Knemma 1 BoiGopa
P5.04 BriGop pyukumn ImaMeTpa pyiona 0-47 0 ©
Bxoza 83 34: Knemma 2 BeiGopa
P5.05 Buibop dymiwit | yyamerpa pysona 0:47 0 ©
Bxoja S4 35:Tlp pUTENIBHBIH
P5.06 BriGop pyHkimu CHTHaJI 3amycKa 0-47 0 ©
BXOKA S5 36: [lepeKiroueHIe PEXKIMOB
P5.07 BriGop dynkumn HaMOTKH/ pa3MaThIBAHHS 0-47 0 ©
Bxona HDI1 37: OcraHoBKa mojicyeTa
Bei6op dyHkimn JiMameTpa pyJoHa
P5.08 Bxozna S6 38-47: 3apesepBUpoBaHO ©4y 0 ©
P5.09 Bei6op dynximu 0-47 0 o

Bxoma S7

6. Bo3Mo:kHOCTH PA0OTHI IVIATHI YIIPABJICHHUSI HATSIZKEHHEM Yepe3 NMoc/1e10BaTeIbHbII MopT
Onucanne paboOTHI 4Yepe3 mociefoBaTenbHbi MopT RS485 mpuseneno B MHCTpykuum 1o
9KCILTyaTalluy IUIaThl HHTEpdeiica npeobpasoBarers yacToTsl cepun ES024.




