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1. HPEATOBOP

Mammuucku dakyntetr YHuBepsutera y bamoj Jlynu je kpo3 npojekat Epacmyc+ KA107
KOjH ce peanusyje ca TexHuukum yHusep3uteroMm y Kenny, a y3 npecyaHy u cBecpHy nmomoh
u 3ajarame mpod. ap Xacana Cwmajuha, no0uMo mpodecHoHaTHy OmpeMy H3 00JacTH
UHIyCTpHjcKe ayToMaTu3anuje, npousBohaua lInajnep Enexrpuk (enr. Schneider Electric).
Ompema je mobujeHa y KOMIIOHEHTamMa KoOje Cy HCKOpHUIITheHe Na ce Off HBHUX peaausyjy
TUIAKTHYKE araparype 3a HacTaBy u3 npeamera [IporpaMaOuitHu JTOTHYKY KOHTPOJIEPH alH U
y OKBHpPY JAPYTHUX IpeaMeTa kao mro cy [Iporpamupame u npumjena [1IJIK u Ayromaruzamuja
U Busyanmzanuja mporeca. JloOujeHa ompema TmoBe3aHa je Yy jeAHY I[jeJHHY, OJHOCHO
dbopmupaHe cy IPOjeKTOBaHE MUIAKTHYKE amaparype.

Jla Ou ce CTy/IeHTH JIaKIe YIIO3HAJIM ca arapaTypama Kao KOMIUICKCHAM CHCTEMHUMa U OHITH
CIpeMHH 3a u3Boheme BjexxO0u y 1abopaTtopuju, NIPUIPEMIbEH j€ 0Baj MPAKTUKYM. [IpakTHKyM
Jaje neTajbHa YIyTCTBa 3a H3BOheme Bje)kOM w3 mpenmera I[IporpamaOwiiHM JOTHYKH
KOHTPOJIEPH KOjH C€ U3BOJIM Kao 00aBE3HU MPEIMET Ha IPBOM LIUKITYCYy CTYAM]ja Ha CTYIUjCKOM
nmporpamy MexaTpoHrnka MarmuHckor dakynaTeTa YHuBep3uTera y bamoj Jlynu.

Ocuwm IIpenrosopa Ha modetky u Jluteparype Ha Kpajy, IPaKTUKYM j€ OPTaHU30BaH y IET
TJiaBa.

VY npyroj riaBu moj Ha3uBOM ,,ONHC XapABEpCKe KOH(UTypaluje pajHe CTaHUIe  aaT je
JieTaJbaH OIKMC CBUX KOMIIOHEHTH KOj€ CaurbaBajy paaHy ctaHuily. OcuM OUTHUJUX (PU3NIKHIX
KapaKTepUCTHKAa KOMIIOHEHTH, O0jallllbeH je M HauWH MOBE3UBamha KOMIIOHEHTU Ca JPYTHM
koMratuOumHuM ypehajuma. Jlpyra rimaBa moaujesbeHa je Ha ceAaMm IIoTJiaBjhba Kako O
NPaKTUKyM OMO MPETJICAHU]U U JIAKIIN 332 KOpUIIheme.

VY 1pehoj rnaBu npakTHKyMa 1oja HazuBoM ,,Onuc copTBepcke miaTgopme’ 1aT je AeTajbaH
onmuc codtBepckor makera Unity Pro XL xao mupunamajyher pa3BojHOT OKpyXema.
[lo3HaBameM MoryhHocTH, OJHOCHO crneuudukanja codTBepa 3a HPOTpaMHUpame
MpOrpamMadIIHOT JIOTHYKOT KOHTPOJIEpa, 3HAYajHO C€ OJIaKIaBajy IOCTYMIM MHcCama
nporpama, Te ce Ha Taj HauuH noBehaBa M eUKaCHOCT MHXKemepcKor pana. /lar je mperien
CBUX NPOTPAMCKHX j€3WKa, a JIeTaJbHO je omucaH (GyHKIHMjCKA Onok mujarpam. Cemamo
NIOTJIaBJbE OMHUCYje MPOLEAYPY MOBE3MBamka pauyHapa ca nHctanupanuM codreepom u I[TJIK n
TO MyTeM JiBa Moryha untepdejca.

YerBpTa raBa onucyje GpeKBEHIIN]CKU PETYJIaTOP U HAYMHE TTOBE3UBakha U YIIPaBJbama ca
MOTOHOM KOjH j& CacTaBHU IO anaparype.

VY neroj riaBu AaTH Cy MPUM]jepH KOjU CITy’Ke 3a yBoh)eme CTyJieHaTa y Bje)xx0e U pUKasyjy
(YHKIIMOHATTHOCT I1j€JIOKYITHOT CHCTEMA.

B. 3. KHexxesuh, A. OcmaHoBuh 1
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2. OITUAC XAPIBEPCKE KOH®UTYPAIIUJE PATHE
CTAHMIIE

Pagne cranume ce cactoje O KOMIIOHEHTH KOjeé Cy MOHTHpaHE Ha aJTyMUHHjYMCKY
KOHCTPYKIIM]Y ca PYYKOM 3a JIakiie mpeHomeme. CBe KOMIIOHEHTE CY MOHTHpaHEe ca jeaHe
CTpaHe paJgHe CTaHMLE JOK je Jpyra crpaHa cino0ogHa 3a Jajba Mpoumpema. Ha
dotorpadujama ca Cn. la m Cn. 160 mpukazaHa je paaHa CTaHWIA ca HYMEPHUCAHUM
KOMITOHEHTaMa Koje he OuTu 1eTasbHO OIUCaHE.
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Cnuka 1a — U32ned padHe cmaHuue
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Cnuka 16 — U3zened padHe cmaHuye

Kowmmonente koje unne panny cranuiy cy (Cin. la u Ciu. 16):

MpOrpaMa0MIIHU JIOTUYKH KOHTPOJIEP ca AUTUTAIHUM M aHAJIOTHUM YJIa3HO/U3JIa3HUM
Moxayiuma (1),

bpexBeHIMjcKH perynarop (2),

KoMaH1Ha Tabna (3),

cenzopu (4),

TpodazHu aCHHXPOHH MOTOD (5),

yBoputre 32 CANopen koMyHUKaIujy (6),
samtuTHY ypehaj nudepennujanue crpyje (7),
penHe cre3albke (8),

anmymMuHHjyMcko Kyhutre (9).

B. 3. KHexeBuh, A. OcmaHosuh 3
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2.1. IIporpamMaOu/IHM JIOTHYKH KOHTPOJIEP

[Ipuje moueTka onrcUBama KOHKPETHOT MPOrpaMaOMIIHOT JIOTHYKOT KOHTPOJIEpa, TOTPEOHO
je Hajupuje natu AeUHULNA]Y KA0 M YJIOTY NPOrpaMaOUITHUX JIOTHYKHX KOHTpoJiepa y
ayTOMaTH30BaHUM CHCTEMHUMA.

[Iporpamabuinu norunuku kKoHTpoiep (IVIK) npeacrasspa criennjann3oBaHy pauyHap KOju
ce KOPHCTH 3a KOHTpory MamuHa u nporieca. [TJIK kopuctu nmporpamadbuiiny MmemMopujy y Kojy
ce cMjerTajy oapeheHne HHCTpyKije (Hapeade), kao u cnenujanHe QyHKIHje Koje ce KOpUcTe
3a mpebpojaBame, YKJbYyUHBAaWHE/MCKIbYUHNBAKHE, MJEPEHE BpPEMEHA, CEKBEHIIUPAHmE, TE
apuTMeTnuKo-iornuke ¢pynkuuje. Cama norpeda 3a pazsujamem [1JIK-a mouena je u3 pasznora
KOMILIEKCHOCTH MHIYCTPH]jCKHX ayToMaTu30BaHMX cuctema. PasBujamem I1JIK-a 3HaTHO ce
CMamuJIa Xap/ABepcKa KoHpUTypalyja y CMUCITY 0XKHUYeHa, 1 ToBehasna (GiaexcuOnIHOCT caMmor
CHCTEMa KOJUM C€ yIpaBJba, HA HA4YMH Ja C€ BPJO JIAKO BPIIE M3MjCHE YJIa3HO/M3JIa3HUX
ypehaja u u3MmjeHe mporpama paga cuctema. Beoma je Bakno Harmacutu na ce IIJIK Bpio
e(hUKacHO KOpPUCTH Yy HHIYCTPUJCKUM YyciaoBUMa (MOBUILIEHE TeMIIEpaType, IMpalinHa,
paZMoaKTUBHE MaTepHje UTH.).

Pa3Boj nmporpamMaOMIIHUX JIOTHYKUX KOHTPOJIEPA ITOYEO je IIe3eCETUX TOANHA JIBAIECETOT
BHjEKa, T€ j€ 3aJaTaK Ouo Ja ce pa3Buje ypehaj koju Hyau UcTy GyHKIIMOHATHOCT Kao PEJICjHU
ynpaBJbauku cucteM. [IpeiHocTr cucteMa Koju KOpUcTe MporpaMadbuiTHe JIOTHYKe KOHTPOJIepe

cy:

(bnexcuOuIHOCT,

e Opyke BpujeMe 0/131Ba,

® jeIHOCTaBHHU]E OXKHYCHE CHCTEMA,

® CMameHe MOKPETHHUX JUjeI0Ba (CUCTEM j€ Ha BHIIIEM CTEIICHY HHTETpaIluje),

e MoAyJapHM Au3ajH (oryiena ce y Behoj jeHOCTaBHOCTH OTKJamama KBapoBa, TE
J0JIaBamka, OJHOCHO MPOIIMPUBAKA CHCTEMA),

® JIaKIlle yNPaBJbake CII0KCHUJHUM CHUCTEMUMA,
e coductunMpane Hapenoe u,
® HIDKA LIMjeHa.

Ha Om ce makme pasyMmjena (yHKIMja TPOrpaMaOUITHOT JIOTHYKOT KOHTpoOJepa Yy
cucreMuMa, norpedHo je Hajupuje [1JIK noaujenutu Ha njenuune, mro je npukasano Ha Ci. 2.

B. 3. KHexxesuh, A. OcmaHoBuh 4
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TIporpamMHpame

Cnuka 2 — bnokoscka cmpykmypa [1/1K-a

Ha yna3uu Moayn 1oBojie ce JUTMTAIHU U @aHAJIOTHU CUTHAIM (CUTHAJIH ca pelieja, TacTepa,
MpeKuiada, CeH30pa KOju /1ajy JAWTUTAIHE WM aHAJIOTHE CHTHAJIE), KOju ce mpuiarolasajy
LIEHTPAJIHO] MPOLIECOPCKO]j jeIMHHIIM U IIaJby Ka Hh0j Y3 TAJIBAHCKO pa3/iBajambe.

Hentpanna npouecopcka jeaununa (LII1J) mpencraBiba OCHOBHY YIpaBibaukKy LjeIHHY
MpOrpamMadIITHOT JIOTUYKOT KOHTpoJiepa. CacToju ce 01 MUKPOIIPOIIECOpa KOJU UMILIEMEHTHPA
JIOTHKY, T€ BPIIA KOHTPOJIY U KOMYHHUKaIHjy u3Mel)y cBux moayna koju cy y cacrary I1JIK-a.
Muxkpormporecop BpIIM YIpaBibamkbe H3JIAa3HAUM Yypehajuma wu3BpiiaBajyhu KOPUCHUYKH
porpam, a Ha OCHOBY JI00MjeHUX yJa3HUX HHPOPMALKja O CTalby CUCTEMA.

W3na3zau Moxmyn MMa 3a/aTak Jla M3Jla3HE CUTHAJIEe MHKPOIPOLIECOp MPHIATOAU 32 Jajbe
kopuithewme y cuctemy (NOKpeTame pesieja, EICKTPOMArHETHUX BEHTHJIA, CBjETIIOCHUX
UH/INKAaTOpa, MOTOPA UT]I.) y3 TAJIBAHCKO pa3/Bajame.

Kao ypehaj 3a mporpamupame, Hajuemhe ce kxopuctu pauynap (emrn. PC’). Caaku
npous3Bohau [1JIK-a xopucTtu CBoOje MPOrpaMCcKO OKPYKEHE 3a IMHCAKkE MporpaMa Kao M
koHpuryparujy I1JIK u komynukaruone mpexe. CodrBep npyxa MoryhHOCTH KOPUCHHKY Ja

! PC - Personal Computer, y city4ajy padyHapa Koju je non Windows onepaTHBHAM CHCTEMOM.

B. 3. KHexeBuh, A. OcmaHosuh 5
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Kpeupa, MHIjeha WM cayyBa HallMCAHU Nporpam, Kao U Ja ra nyteMm komyHukaunuje [IJIK-PC
npebaly Ha porpaMaOUIHU JIOTHUKU KOHTPOJIEP.

Hakon 6a3Hor ynosHaBama ca I0jMOBUMA KOJU Cy y BE3U ca MPOrpaMabUIHUM JIOTHYKHM
KOHTPOJIEPOM, MOKE C€ MPUCTYNUTU onucuBamy KoHkpeTHor [1JIK-a npousBohaua [Inajaep
Enekrpuk.

2.1.1. CabupHuua

CabupHnna wimm pek (eHrn. Rack) mpencraBiba Iuiody Ha Kojoj ce ¢opmupa ITJIK
MOHTHPambEM CBUX NOTpeOHNX Moayna. bpoj u Bpcra moayna koju ¢popmupajy I1IJIK 3aBucu ox
KoHKpeTHe npuMjeHe. CaOupHune npousBohaua IllHajaep EnexTpuk ce cactoje ox ueTupw,
LIECT, 0caM, JECET WM JIBaHAECT JIEKHUIITA, OJHOCHO cl10ToBa (eHri. Slof). Konkperan mozen
caOupHuLe Koja je yrpaljeHa Ha panHoj cranuuy je BMXXBP0600 (Ca. 3). CabupHuna ce Ha
QTyMHHHjyMCKO Kyhurre moBe3syje myreM Bujaka (yetupu M5 Bujka). [loTpourma cabupHuie
n3”ocu 1.5 W.

Cnuka 3 — CabupHuya BMXXBP0600

Ha xonexrope CPS (Cun. 3) yrpalyje ce Moy 3a Hamajame, 10K ce KOHeKTop XBE Kopuctu
3a Jjajbe MpOILIMpHUBame cabUpHULIE APYyruM cabupHHIlamMa. Pacnopen Moayna Ha caOUpHULIN
Koja je yrpaleHa Ha paJHOj CTaHHIIY, TpUKa3aH je Ha Ci. 4.
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HanojHa Mpouecopckn  Moayn Moayn Moayn Moayn CnoboaHo
jeavHuua  moayn OWMUTANHUX  QUMMTAAHWUX aHAJIOTHMX 6p3or NexuiTe
ynasa n3nasa ynasa u u3nasa Bpojaya
CnuKa 4 — Pacrioped nocmasssara Moodyna Ha cabupHuUuu
2.1.2. Hamojna jenunnna

Hamojna jenunauna (Cn.5) mma 3amatak ga cHabaujeBa CBe MOAYJE MPHUK/byYeHE Ha
CaOMpHUILYy jeAHOCMjEpHUM HAmoHOM. Y MamuM cucremuma koju kopucrte [1JIK, mamojHa
jeAMHHUIIA MOJKE J]a BPILIM Halajame U HeKUX JApYyrux ypehaja koje cuctem kopuct. Konkperan
MOJIeNT HarojHe jeauHuIle yrpahene Ha cabupuuity je BMXCPS2000, npousBohaua [1Inajnep
Enexrpuk. Usrnex nanojuor moayna aar je va Ci. 5.

Hanoncka jenunauna nmperBapa Hau3MjeHUYHHU yJIa3HU HAIOH y jeIHOCMjE€pPHHU, OTHOCHO Ha

u3Jasy

naje jeqHocMjepHu HaroH o 24 V. KapakTepucTuke HarmojHOT MOTyJia Cy:
yna3Hu HaroH of 100 no 240 V,

MUHUMAJaH yJIa3HU HaIloH 85 V,

MAaKCHUMaJIaH yJIa3HU HamoH 264 V,

¢dpekBennyja Harnajama 50 u 60 Hz,

MaKCUMajHa cHara gucumnanuje 8.5 W,

crpyja on 0.45 A u caara ox 10.8 W nipu uzna3sHoM jeqHOCMjepHOM HaroHy of 24 V 3a
Halajame CeH30pa,
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e crpyjaon 0.7 A u cHara ox 16.8 W npu u3na3HoM jeTHOCMjepHOM HaroHy o 24 V 3a
Halajame yJIa3HO/U3Ia3HUX MOJTyJIa U IIEHTPAITHE MPOIECOPCKE jeAMHUIIE,

e crpyja on 2.5 A u cHara on 8.3 W mpu U3/1a3HOM jeqHOCMjepHOM Hamony o 3.3 V 3a
Harlajame JIOTUKE yJIa3HO/M3JIa3HUX MOJIyJIa,

e panHa temnepatypa oa 0 go 60°C.

by >
. \0,"\
3 '
Y
5S¢ E{m‘der

Cnuka 5 — HanojHa jeduHuya BMXCPS2000

Ha nmpenm0j cTpany HamojHOT MOJyJia Hajla3e ce MHIMKATOPH ca 3eJICHUM JIaMITuIlaMa Koje
UMajy yJIoTy CUTHanu3amuje. JeqHa CUrHaIHA JJaMITAIA CBjE€TIOCHUM CUTHAJIOM TpUKa3yje aa
JM MOJYJI Paayl KOPEKTHO, OAHOCHO Jia JIM je Y ONEePaTHBHOM CTamy U JIa JIM je HOMUHAJIaH
HATIOH Ha caOWpHUIM (3eJIeHH CBjeTIOCHU curHai nopea Texcra OK), mok apyra mammuiia
noTBphyje amekBaTHy BPHjEIHOCT JeTHOCMjEPHOT HAllOHAa KOJUM C€ Harajajy ceHzopu (24 V).
Ca Cn1. 5 MOXe ce yOUuTH J1a HalojHa jeIMHUIIA TIOCje/1yje ABa KOHEKTOopa Kao u tactep RESET.
JlujeBn KOHEKTOP MMa IET NMPUKJbyUdaKa, ydja je HaMjeHa cibeneha:

e npukipyunin 24V u 0V kopucre 3a Hamajame CBHUX IOTpoIIaya KOjU KOPHUCTE
CTaHJAp/IHU jeTHOCM]jepHHU HamoH of 24 V (cenzopu u Heku moayiu [1JIK)

e TMpukJbyuyak PE npeacTtaBiba y3eMJbEHE,
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e npukibyuli N u L mpesacTaBibajy Hydy U (azy M Ha BUX C€ JOBOJIU HAM3MjeHUYHH
MOHO(a3HHU HAMOH KOJH C€ JIOBOJIM ca 3aIITUTHOT ypehaja qudepeniyjamte cTpyje.

JlecHU KOHEKTOp TpeACTaBIba MPEKHUIa4d KOJU MOXKE Ja J1a HHPOPMAIIH]y MPOTrpaMadruiITHOM
JIOTUYKOM KOHTPOJEPY YKOJHMKO j€ JONUIO Tpelike Ha HamojHOM Moxyiy. Ilpu ymasnom
MOHO(a3HOM Han3MjeHHnIHOM HaroHy of 100 qo 240 V, HarmojHu MOYJT BPIIIA CTAOMITH3AIN]Y
W3JIa3HOT HaroHa Ha 24 V.

2.1.3. IIpouecopcku MoxyJa

[Tponiecopckn Moy ca IEHTPATHOM IIPOLIECOPCKOM jEAMHUIIOM MMa 33JaTaK Ja yIpaBba
CBUM MOJyJMMa W CBHUM IIpOIleCMMa KOjU C€ JelIaBajy y MNpOrpamMaOMIIHOM JIOTHYKOM
KOHTpPOJIEPY, J1a BPILIU KOMYHHUKAIM]y ca CBUM MOJyJIUMa, KOMyHHUKauujy ca 1pyrum [1JIK-uma
u ypehajuma momohy Kojux ce BpiiM mporpamupame. /la Ou ce ycIjeliHo u3Bejle CBe
apUTMETUYKO-JIOTMUKE Ollepaluje, Te Jo0OUjeHH pe3yaTaT dYyBald U KOPUCTHIIN 32 JaJbU paj
[JIK-a, moTpeOHO je Aa y CKIIOIY MPOIECOPCKE jeUHHIIE TOCTOJU MEMOPH]ja. 3a CKIAUILITCHE
mojaTaka yriaaBHOM ce kopuctd EEPROM?, nok ce kKao pajaHa MeMopHuja Kopuctu RAM-.
[Iporiecopckn Monayn KOjU c€ KOPUCTH Ha pagHUM CTaHuLama je monen BMXP3420302
npousBohaua [lInajaep Enextpuk (Ci. 6).

[To3ummja IpoIecCOPCKOT MOTyJIa Ha CAOMPHHUIIM j& OJIMaxX HAaKOH HArojHE jeAUHUIIE, OJTHOCHO
Ha HYJTOM JISXKHUIUTY. Yrpal)eHn mporiecopcku Monyi moap:kasa a0 1024 ymasHo/usnasHa
nuruTanHa ypehaja, kao u 1o 256 aHanorHux yinasHo/m3naszHux ypehaja. Beoma je BakHO
HarJacuTH J1a MOAYJ MOCjeyje TPU BPCTe KOMYHHUKALU]E U TO:

e USB xomyHuKkanuja (mpeHoc nojataka ao 12Mbit/s),

e CANopen® xoMyHukanujy (1BHje yBUjeHE NapHIle ca 3alITUTOM, IPEHOC MOJaTaKa JI0
1 Mbit/s),

o FEthernet TCP/IP RJ45.

2 EEPROM npencTaB/ba MEMOPH]Y 3a TPajHO CKJIQJMIITERE MOJIaTaKa KOjU Ce MOTY OPHMCaTH U TOHOBO
ymucuBati. Ckpahennnia EEPROM nactana je ox eHrieckux pujeuu Electrical Erasable Read-Only Memory.
Ipennoct EEPROM ornena ce y TEXHOJOTHJH KOja NpyKa MOryhHOCT KOPHCHHKY ja Opuille, OHOCHO MHUjema
caMo JIMjeJIoBe MoJiaTaka 3amnicaie y MeMopHju. butHa kapakrepuctiuka EEPROM je na nojany ocrajy cauyBaHH
W IIpY HECTAHKY Harajamba MEMOpHje.

3 RAM (enurn. Random Accsess Memory) NpencTaB/ba MEMOPHjY KOja CE KOPHMCTH 3a ITHCAE U YUTAFbE
nozaraxa. 3a pasnuky onx EEPROM-a, RAM je memopuja unju ce nogamy Opuiry kazna gole 1o npeknaa Hanajama-
3060r Benuke Op3vHe NMPHUCTYNa I101alMa, OJTHOCHO IBUXOBOT OpHcamba U ynHuchBama, RAM ce KopucTu Kao pajaHa
MEMOopH;ja.

4 CANopen je KoMyHUKanMoHH IPpOTOKOI. basupan je na CAN (Controll Area Network) mpotokomy. Hactao
je xao notpeda komyHukanuje y yrpahenum cucremnma. KomyHnukanuja ce Bpum usmely macrepa u jeHor Wi
Butie Slave ypehaja.
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Cnuka 6 — lpouecopcku modyna BMXP3420302

Kopumhewem CANopen xOMyHUKaIHje MPOIECOPCKH MOAYJ Y YJIO3U MacTepa MOXKE Ja
OCTBapu KOMYHHKaIHjy ca 63 ciuejB (eHr. Slave) ypehaja. Kao pagna memopuja Kopuctu ce
RAM Benwumne 4 MB, 1ok ce 3a CKIQIUINTEHE IMOJaTaka KOPUCTH HWHTEPHA MEMOpHja
BennunHe 256 kB. Iporiecopcku Moayn moapxkaBa €KCTEPHY MEMOPH]Y, OJHOCHO TMOCjenyje
JISKHIITE 32 eKCTEPHY MeMopHjcKy kaptuiy Tuna CJl. 3a Hamajame ce KOPUCTH jJeTHOCM]EpHHU
HaroH ox 24 V, xoju ce oBOAM ca cabupHuie. Moayn nocjeayje JeceT Jamnuua (4eTupu
3eJieHe, TIeT I[PBEHUX | Je/IHA KyTa) Koje ce kopucte ca curHanmzaiujy (Ci. 6).

2.1.4. Moaya IMrHTAJHUX yJja3a

Ha ynaznu monyn crojeHu cy ceH3opu W curHaimu apyrux ypehaja xoju IUIK-y najy
uH(popMaIje 0 cTalkby CUCTEMa KOJUM ce ympabiba. Koa MoaynmapHUX cHUCTeMa, Kao IITO je
CHCTEM KOjH Ce€ HaJla3u Ha pajiHOj CTAaHUIIM, Moryhe je IPUKJbYUYUTH BUILE YIa3HUX jeAUHUIIA,
a Opoj moryhux yna3za (IMruTaaTHUuX/aHAJIOTHUX ) 3aBUCH OJ1 ITPOIIECOPCKOT MOJTyJIA.
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Monayn murutanHux ynasa yrpaheH Ha pagHy cTtaHuity je BMXDDII1602, npousBohaua
HInajnep Enexrpux (Ci. 7).

Cnuka 7 — Moodyn dueumanHux ynasa BMXDDI1602

Kapakrepuctuke Mmonyna gurutainux ynasza BMXDDI160?2 cy:
e HaroH yJyaza 24 V,
e cTpyja ynaza 3.5 mA,
e HarmoH Hamajama o1 19 1o 30 V,
® PETUCTPOBamE JOTUYKE jeIMHUIIE 3a yIa3HU HaroH Behun o 11 V,
® PETUCTPOBAM-E JIOTUYKE jeTUHUIIC 32 yIa3Hy CTpyjy Behy ox 2 mA,
® PEruCTPOBaE JIOTUYKE HYJIE 32 yJIa3HU HAlOH Mamku o1 5 V,
® PErUCTPOBAHE JIOTUYKE HYJIE 32 YIa3Hy CTPYjy Mamy o1 1.5 mA,
e cHara aucumnanuje 2.5 W,
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® TIOTpOIIKa CTpyje 01 76 mA 3a 3.3 V jeqHOCMjepHOT HAlOHa,
¢ 3allTUTa OJf UHBCP3HOT IMOJIAPUTCTA,
e panHa temnepatypa oa 0 go 60°C.

[o3unmja Moayna TUTUTATHUX yia3a Ha CAOMPHHULIH j€ 0AMax IOpe]] MPOLECOPCKOT MOyIa
(mpBo nexumre). Jurutanan Moy nocjenyje 16 aururamaux ynasza. Jla 6u Moy mpaBuiIHO
(GyHKIHOHMCA0 TTOTPEOHO j€ TIOBECTH EKCTEPHHU jeTHOCMjEpHHU HANloOH 071 24 V ca KOHEKTOpa Ha
HAIl0jHO] jEAMHUIIH.

Ha Moxyn nurutamHux yiasa MmoBe3yjy ¢€ KOMIIOHEHTE KOje UMajy TuTrHTaiHe (OMHapHE)
u3jase, a TO Cy YIJIaBHOM IpEKUAa4yH, TacTepu (KOjU ce Haja3e Ha KOHTPOJHOj Tabun),
MOjeAMHU CEH30PH, UT/I.

[Tpu nmoBe3uBamy JUTUTAIHUX YyJia3a Ha YJIa3HU MOJYJI, UCKOPUIITNEHO je YKYITHO TBaHAECT
yjasa, o]l yera cy:

® YETHPH NpEKUaaya,
e yeTHpH TacTepa ca KoHtaktuma NO,

® TpH ceH30pa (MHAYKTUBHH, KallAalUTUBHU U ONTUYKH),
e HY)KHU CcTOI TacTep ca koHTaktuma NC.

CursanHuM JaMIyiiaMa ce MoKe MPaTUTH TPEHYTHO CTame ylIa3HUX curHaia (moruuka 0
WK JIOTHYKa 1), @ ITO MOXe OMTH KOPUCHO 3a IMjarHOCTUKY pajia MPUKJbYYEHUX CEH30pa.

2.1.5. Moaya IururajHuX u3ja3a

3amarak MoJlyJia TUTUTATHUX U3J1a3a je Ja 00e30ujeid MoKpeTame oipe)eHNX CrosballmbuX
ypebaja. Moayn nurutanHux usnasa yrpaheH y paane cranuue je BMXDDO1602 npousBohaya
[urajnep Enextpuk (Cn. 8). Ilonokaj momyna Ha caOUpPHUIM je OJMaxX HAKOH MOMyJa
JUTUTATHUX ylasza (Apyro JEKHIITE).

Kapakrepuctuke moayna nurutansux usnasa BMXDDO1602 cy:
e HanoH u3naza ox 19 mo 30V,
e ctpyjausmnaza (0.5 A,
e cTpyja o jegHoM kanamy 0.625 A,
® MaKCcHMaJHa cTpyja o moayiy 10 A,
e cHara nucumnanuje 4 W,
e moTpouma crpyje 79 mA nmpu 3.3 V,
e panHa temnepatypa oa 0 go 60°C.
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Mopyn auruTamHHX HW37a3a Mocjeayje MIecHaeCT MUTHTATHMX n3na3a. Ha Bpxy momyma
HaJla3d C€ MHIUKATOp ca CHUTHAIHUM Jamnuiiama. Kao u Kox Moxaynia AWTUTATHHUX yiiasa,
MHIMKaTOPH MOTY J1a IOMOTHY y JMjarHOCTHIM paJia NPUKJbYYeHNX KOMIIOHeHTH. Moryhe je
JIOLUPATH TPEIIKY, 1a JIH je y porpamy, onHocHo [IJIK-y, nim je y mpuksby4eHoj KOMIIOHEHTH.
On yKynHO IIECHaecT AWTMTAIHUX HM351a3a, HCKOpHIIheHo je necer. M3mas3u cy moBe3aHu ca
CHUTHAJIHUM JIaMITMI[aMa Ha KOHTPOJIHO] TaliM (ocaM yKYIIHO), a JIBa M3Jia3a Cy CIIOjeHa Ha
JTUTUTATHE yia3e (PEeKBEHIIN]CKOT peryiaropa.

Cnuka 8 — Modyn dueumanHux uznasza BMXDD01602

2.1.6. MopnyJ aHAJOTHHX yJIa3a U H3J1a3a

Kako cam Ha3uB kaxe, MporpaMaOMIIHU JIOTHYKHA KOHTPOJIEPU y OCHOBU Cy HAMU]CHCHH
pany ca jmormukuM (QyHkiyjama. Jlormdke QyHKIMje Kao MPOMJCHJbHBE HWMa]y OWHapHE
BpHjETHOCTH, HyJIa WM jefaH. Pa3BojeM ayTomaTH3anuje mojaBuiia ce moTpeda 3a MjepemheM
BEIIMYMHA, y yHoTpeOy Cy YIUIM CEH30pH ca aHaJorHuM u3masuma, a [IJIK-u cy moOumm
aHaJIOTHE yJia3e Kao U M3J1a3e 3a MPOMOPIMOHAIHO YIIPaBIbabE.
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AHAJIOTHH CHTHaJM MOTY OWTH HAlOHCKM M CTPYJHHM W Hajuemhe cy y cTaHIapIHUM
uHaycTpujckum oncesuma o 0 1o 10 V, ogrocHo ox 0 10 20 mA u ox 4 no 20 mA. Ormcer on
4 no 20 mA uMa TIpeaHOCT jep je ’uMe MoTryhe IeTeKTOBAaTH MPEKHI MPOBOJHUKA U KBap
NPUKJBYYEHOT CEeH30pa WM akTyaTopa. Mojen yrpal)eHor Mojyia aHaJIOTHUX yJla3a U u3jas3a
npousBohaua [lInajnep Enexrpuk je BMXAMMO0600 (Cn. 9).

Cnuka 9 — Modyn aHanoeHuUX ynasza u usznaza BMXAMMO600

Kapakrepuctuke Moayiia aHaorHUX ynasza u usnaza BMXAMMO0600 cy:
e UCTHPH aHAJIOTHA yJjia3a,
® yIJIa3HU CUTHAI MOXKE OUTH
HATIOHCKU:
on -10 mo 10 V (pe3onyuuja ox 14 6ura),
on 0 mo 10 V (pe3onyuuja ox 13 6ura),
on 0 mo 5 V (pe3onyuuja ox 12 6uta) u
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on 1 no 5V (pezonyuuja ox 12 6ura)
WJTU CTPYJHU:
ox 0 mo 20 mA (pe3zonymmja ox 12 6urta) u
on 4 no 20 mA (pe3zonyrmwuja ox 12 6uta),
e JIBa aHAJIOTHA W3JIa3a,
® U3Ja3HU CUTHAJI MOXE OUTH
HATIOHCKH:
on-10 o 10 V (pe3zonyumja ox 12 6uta)
WJTU CTPYJHU:
on 0 1o 20 mA (pezonymmja ox 11 6urta) u
on 4 no 20 mA (pezonymmja ox 11 6ura)),
® MaKCHMaJIHa MOTpoIka cHare je 3.2 W 3a 24 V jemHocMjepHOT HaIloHa,
e pagHa temreparypa oa 0 no 60°C.

Monyn mocjenyje 4eTUpH aHaJoTHA ylia3a M JBa aHaJoOrHa u3nasa. Ha anamorne ymase
NPUKJBYYEHH Cy IMOTEHIMOMETPH ca KOHTpoiHe Tabne JemaH ox W3nas3a IMoBe3aH je ca
AQHAJIOTHUM YJ1a30M (PpEKBEHIIH]CKOT peryiaTopa, a Ipyry u3jas je ciodoaaH.

2.1.7. Mopaya 6p3or Opojaua

[Tozummja momyma Op3or Opojaya Hajla3u ce€ HAKOH MOJyJia aHAJOTHHUX yliaza M HW3Jiaza
(uetBpTO NExumITe). Yrpahenu moxyn Op3or Opojada je JBoKaHaiIHM, pousBohaua IlInajnep
Enextpuk, a Tauna o3Haka moaena je BMXEHC0200 (Cn. 10).

Kapaktepuctuke moayna 6p3or 6pojasa BMXEHC0200 cy:
e JIBa KaHana,
e MakcuManHa ¢pekBeHurja Opojama je 60000 Hz,
e qecT ynasa (Tpu Op3a u Tpu momohHa yiaza),
® jeIHOCMjEpHH yJIa3HH HaroH 24 V,
e JIBa M3Ja3a,
e U3JIa3HU HaMoH 24 V,

e Bume GpyHkIrja Opojama (Opojame Kpo3 NeTIby, Opojame yHa3all, Mjepehe BPEMEHCKHUX
nepuoja, Opojame norahaja, Mjepeme PpeKkBeHIH]E),

e Bpujeme HuKiIyca 1 ms,

e MakcumaaH yia3zHu HanoH 30 V,
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e yina3HacTpyja2mAHallV,

e JIOrMYKa jeIMHUIIA ITPH ylIa3HOM HaroHy of 11 1o 30 V wnu npu ctpyju Behoj o 6 mA,
e JIOTMYKA HyJIa MPHU yJIa3HOM HANOHY MameM oA 5 V u cTpyju Mamoj o 1.5 mA,

e MaKCHMaJIHa u3ja3Ha cTpyja 2 A mo moxyny u 0.5 A mo u3nasy,

e MHMHHMMAaJIaH U3JIa3HU HafoH 19.2 'V,

e MakcuMmajaH nu3ja3Hu HanoH 30 V,

e pagHa temreparypa oa 0 no 60°C.

Cnuka 10 — Modyn 6p3oe bpojaua BMXEHC0200

Kopuctu ce y cnyuajeBMMa Kaja c€ BPHjEIHOCT YJIA3HOT CHTHajla MHjeHha BEITUKOM
Op3WHOM, OJTHOCHO KaJia je MPOTpaMCKH CKEH MPEBUIIIE TyroTpajaH Ja u30poju cBe MpoMjeHE
Ha ynazy, 300or oouma nporpama. Ha pamHoj ctanuim Hucy crnojenu ypehajy Ha mogyn 6p3or
Opojaua. Ca mpeame cTpaHe MoAyJia youaBajy ce Tpu koHekropa (Cu. 10). [IpBa nBa koHekTopa
o3HaueHa ca CHO w CHI wumajy 1O IIeCHaecT NPUKJbydaKa U KOPHCTE CE 3a MOBE3MBAHE

B. 3. Knexkesuh, A. OcmaHosuh 16
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ceH3opa Ha Opojade (kanane) 0 u 1, 1ok ce Tpehu KOHEKTOp KOPUCTH 3a MOBE3UBaKHE TOMONHUX
yJia3a ¥ 3a Hamajame ceH3opa (Iocjeayje aecet nmpukibydaka). Ha momayn 6p3or 6pojaya mory
Ce MPUKIJbYYUTH JIBOKUYHA U TPOKUYHH CEH30pPH, OJHOCHO JETEKTOPU NPUCYCTBA, KA0 U
WHKpEMEHTAITHU eHKoaepH. Hamajame Moyna Op3or Opojada BpIu ce Kpo3 pekK.

2.2. MDpeKkBeHIHUjCKHU Peryjaarop

OpeKBEHIMjCKA PETYIaTOp C€ KOPUCTU 3a YIpaBbamke OpojeM oOpTaja Bpartuia
enexkTpomMoropa. Mojen ¢GpeKkBeHIMjCKOT perynaropa yrpahleH Ha pajaHO] CTaHWUIH €
ATV320U02M2C (Ca. 11), mpousBohaua IllHajnep Enextpux. Hamajame QpexBenimjckor
perynaropa Bpmu ce goBohemeM HamzMmjeHH4HOTr HaroHa 230 V Ha konektope RLI u SL2.
MoTop KOjH je MPUKIbYYeH Ha (PPEKBEHIMjCKU PEryJiaTop jeé aCHHXPOHH TPo(dazHU MOTOP
caare 0.18 kW, tunt Drehstrom — Asynchron Motor VDE 0530. Motop je TpHUKJbY4YeH Ha
koHekTope UT1, VT2 n WT3 ¢pexkBeHuujckor perynaropa. lllema noBe3uBama €HEpreTcKOr
nujena GpEeKBEHITN]CKOT peryiatopa npukasana je Ha Ci. 12.

Cnuka 11 — ®peKkseHyujcku pe2ynamop ATV320U02M2C
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3a moBesWBame ca JApyruM ypehajuma (QpPEKBEHIMCKHA peryiaTtop Tocjeayje JiBa
KOMYHHUKAI[OHAa MPOTOKoNa, oaHOCHO Modbus n CANopen nipotokon. Ha paaHoj cranunm
CANopen mpoTokon je HWCKopuImheH 3a KOMYHHKAlM]y ca MPOTpaMaOWIHHM JIOTHYKAM
KOHTPOJICPOM.
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Cnuka 12 — LLlema nose3usarba (hpeKseHyUjcKoe peaynamopa

3a 0CcTBapUBabE CIIOJBILET YIIPABIbabha (PPEKBEHIIN]CKU PEryIaTop UMa:
e celaM AUTUTATHUX yjasa,
e TpM IUTUTAJIHA U3J1a3a,
® TpH aHAJIOTHA yJa3a u

® jeIaH aHAJIOTHU U3JIa3.
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[[Tema nmpukspydema yina3a u usiaza GpeKBEHIIN]CKOT peryjaTopa npukasana je Ha Ciu. 13.

X-y mA
-10V..10Vdc

Cnuka 13 — LLlema npukseyyera yaa3a U U31a3a hpekseHyujckoe peaynamopa
Hurwuranau ynasu DI1, DI2, DI3, DI4 u DI6 xopucte ce 3a 1oBoheme CUTrHalia ca CeH30pa
ca TUTUTAIHUM HM3J1a3uMa (JeTHOCMjEepHH HamoH of] 24 V).
Jurutanau ynas DI5 je Op3u quruTaiHu yinas 3a curnane ¢ppeksenuuje 1o 30 kHz, 24 V.

Hurutanau ynaz STO (eurn. Safe Torque Off) KOpUCTH ce Kao 3alITUTHH yJa3 KOjH
WCKJbYyUYje Halajambe MOTOpA.

AmHanorau ynasu o3HaueHu cy ca A1, AI2 u AI3 (Cn. 13).

Amnanoran ynaz3 All KOpucTH ce€ 3a TOBE3MBAKE EKCTEPHOI IMOTEHIIMOMETpa Ha
dpexBeniyjcku perynatop. Kimsau noreHimomerpa mnosesyje ce Ha nNpukibydak A/1, 1ok ce
Jpyra JBa Kpaja mOTeHIIMOMEeTpa MmoBe3yjy Ha npukbydke 10 V u COM (Ca. 13).

AmHanorau yna3 412 je HallOHCKH aHAJIOTHU yJia3 3a omcer curHana oa -10 1o 10 V y omHocy
Ha COM (Cm. 13).

Amnainornu yna3 AI3 je cTpyjHM aHaJOTHU yina3 3a oncer curiana ox 0 1o 20 mA umu o 4
1o 20 mA.

Kapaktepuctuke ¢ppekeniujckor perymnaropa ATVI20U02M2C cy:
e yrna3Hu HamnoH ox 200 no 240 V,

e MaKcHMaJHa yja3Ha cTpyja 3.4 A

B. 3. Knexkesuh, A. OcmaHosuh 19



MPOTPAMABUTHU NOTUYKUN KOHTPOJTEPU — MPAKTUKYM

e MaKCHMaJIHa u3ja3Ha cTpyja 6.9 A,

e MakcuMaJaH u3ja3Hu HanoH 240 V,

e MakcHMaHa u3ia3Ha ppekBeniyja 599 Hz,

® HaMHjeHCH 3a MOTOp HOMUHaNHE cHare (.18 kW,

e npencTaBiba ciejB ypehaj 3a CANopen KOMyHUKaIH]y,

e MoryhHOCT ynpaBibarkba MOTOPOM Yy CBA YETHPH KBA/IPAHTA,
e [I0Cjellyje pamIie 3a yOp3aBame 1 yCIIOpaBambe.

OpeKBEHIN]CKU PEryaTop paad Ha MPUHIMITY MMITYJICHO-IIMPHHCKE MOJyJaIuje (€HTII.
Pulse Width Modulation) xoja My omoryhasa J1a IpUKJby4YeHUM MOTOPOM YIPaBJba IPOMjEHOM
HarmoHa u (pekBeHuje 300r yera ce yecto kKopuctu tepmud VFC (enri. Voltage Frequency
Control).

On ¢pekBeHIMje HAMOHa Hamajamka 3aBUCH Opoj oOpraja Moropa. IIpuHuun ynpassbama
(PEKBEHITN]OM KOjH C€ KOJ aCHHXPOHUX MOTOpPa KOPUCTHU MOApa3yMHjeBa U IPOMjEHY HaIlloHa
¥ TO TaKO J1a OJTHOC HamoHa M (pEeKBEHIIMje Halajamkba MOTOpa YBUjeK ocTaje uctu. KopucHuk
nu [1JIK 3anmajy dpekBeHIujy, a HaroH ojpelyje cam peryiatop.

[TocToju BuIle HaUMHA 3a/1aBama peepeHTHEe (PPEKBEHIIM]e HAMlOHA Halajakha MOTOpa Ha
KopuirtheHoM (pPEeKBEHIINjCKOM PEryjaTopy, a To Cy:

e JIOKAJTHO yTpaBJbamke Ha (PPEKBEHIIN]CKOM PETYJIaTopy 3a/1aBambeM (hpeKBEHIIH]e,

® VYIpaBJbamke MyTEM CEPUjCKE KOMYHHUKAIH]E,

e ymnpasibame nocpencrsomM CANopen npoTokona,

® YIpPaBJbaKE MyTEM AUTUTATHUX W/MIM aHAIOTHUX yJa3a PPEKBEHIIM)CKOT peryiaTopa.

JleTassHu omucH 3a/aBama pepepeHTHe (PpEeKBEHIIM]je HAllOHA Hamajamkha MOTOpa OMKMCAaHU
Cy y 4EeTBPTOj TJIaBH, YHjH j€ HA3UB ,,Y IPaBJbabe (PPEKBEHIN]CKIUM PETYIATOPOM .

2.3. Komanana trabma
Komannna Tabma mma yJnory Ja BpUIM HMMIIPOBU3ALM]y PEATHOT OKPYXKEHa, OIHOCHO
peaHor cucTeMa KOjuM ce yrpasiba. M3rien koHTpoaHe Tabne npukasad je Ha Ci. 14.
Komannna tabna ce cactoju on:
® UETHPH MPEKHUIaYa,
® YETUPH TacTepa,
® 0OCaM CHUTHAJHHX JIAMITHIIA,

® /Ba MIOTCHIIMOMETPA U
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e jemHor ribuBacTor npekuaava, Hyxxau CTOIIL.

Tactepu 1 peKua4u ce MOTY IIOCMATPATH Kao CEH30pH WK ypehaju 3a 3a1aBamke KOMaH !
ca IUTUTAJTHUM HM3JIa3UMa U TO Ca HOPMAJIHO OTBOPEHMM KOHTakTuUMa (eHri. NO). BbuxoBum
akTuBHpameM Ha gurutanae yinase [1JIK-a goBone ce jemHocMjepHH HamoHu of 24 V, mrTo
IpeJicTaBJba JIOTUYKY jeIMHUILy. TacTepu UMajy U CBjeTIIOCHY MHIMKaLM]jy Oujesne 0oje Koja je
MOBE3aHa TaKo Ja je CBE BpHjeMe YKJbYUeHa JIOK je pajHa CTaHUIa MPUKIbYUYCHA Ha HaTlajambe.

YKOJIHMKO ce paay O MpeKuIaunMa, OHH 3apKaBajy CBOjy BPHjEIHOCT CBE JOK CE HE Bpare
y MOYETHO CTame (MCKJbYUYEHO), JOK TaCTEPH /1a]y JIOTHUKY JeIMHHILY CaMO 3a BpHjeMe Kaja Cy
MPUTUCHYTH.

Hyxuu CTOII je npekngau ca HOpMaIHO 3aTBOpeHUM KoHTakTuMa (eHri. NC). Hopmanno
3aTBOPEH KOHTAKT IMOpa3yMujeBa Aa he naBatu Ha U3Jasy JIOTHYKY JEIMHUILY JIOK TOJT He JTohe
710 HeTOBOT' aKTUBHPAbA.

Jlammuiie ¥Majy yiory CBjeTIIOCHUX WHAWKaTopa. [IpukibydeHe Cy Ha TUTHTAIIHE W3Ja3e
IJIK-a. Cacroje ce ox Hocaya u cBjeTieher aujena koju je y oBom ciydajy LED nuona.

Ha xoHTponHO] Tabnam Hama3e ce JBa IMOTEHIIMOMETpA. YJora IMOTEHIMOMETapa je aa
OCTBape CUMYyJIAINjy MPOMjEeHEe HEKe aHAJIIOTHE BEJIMYMHE KOja ce JOBOJM HA aHAJIOTHE yJiase
[JIK-a pagu mjepema.

Cnuka 14 — KomaHOHa mabna
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VY Tabenu 1 Hana3u ce cucak KOMIOHEHTH KOj€ Ce Halla3e Ha KOHTPOJIHO] Ta0Iu.

Tabena 1 — Cnucax kopuwhenux KOMNOHeHmuU y cacmagy KOHmpoane maoie

Ha3uB koMIoHeHTe, SHIJI. Mogen Onuc KOMIIOHEHTE Konnunna
Red pilot light head ZB6AV4 IpBenu vocau LED nuone 2
Red light block ZB6EB4B Ipsena LED nuona 2
Green pilot light head ZB6AV3 3enenu Hocau LED nuone 2
Green light block ZB6EB3B 3enena LED nuona 2
Yellow pilot light head ZB6AVS5 KyTtu vHocau LED nuone 2
Yellow light block ZB6EB5B Kyrta LED nnona 2
White pilot light head ZB6AVI bujenn nocau LED nauone 2
White light block ZB6EBIB bujena LED nuona 6
White pushbutton ZB6DEI bujenu Tactep 4
Body fixing collar ZB6Y009 Hocau NO u NC xoHTakara 8
Single contact block NO ZB6EIB KonTakthu Tacrep NO 8
Single contact block NC ZB6E2B Konraktau Tactep NC 1
quck square selector ZB6CD25 TpononoxkajHu mpeKuaayd 4
switch

Emergency STOP YB6ASS349B I''suBacT  mpekupay  3a 1
pushbutton HYKHU CTOII

Potentiometar 2.2kOhm PE3OLOFR222MAB | llotenumometap 2.2 kQ 2

Cge xomnonente u3 Tab. 1 cy mpousBohaua [1Inajnep Enexrpuk ocum nmorennmomerapa. Ca
Cxn. 14 Bunu ce pacriopesi KOMIIOHEHTH Ha KOHTPouIHO] Tabiu. MonTtaxom LED nuopa (Ci. 15)
y tujeno gamnuie (Cn. 16) ¢opmupajy ce naMmmuiie Koje Ce KOPHUCTE Kao CBJETIOCHU

VHJIUKaTOPHU.

Cnuka 15 — LED duode: upseHe 6oje ZB6EB4B, 3eneHe 6oje ZB6EB3B, xcyme 6oje ZB6EB5B, bujene
6oje ZB6EB1B

B. 3. KHexxesuh, A. OcmaHoBuh
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Cnuka 16 — Tujeno namnuye: a) LUpseHo mujeno namnuye ZB6AV4, 6) 3eneHo mujeno namnuue
ZB6AV3, 8) ymo mujeno namnuye ZB6AV5, 2) bujesno mujeno namnuye ZB6AVIca Hagpmkom

N3 Tab. 1 youana ce na je yrpaheno mect oujenux LED nuona. [{suje 6ujene LED nuone
HMCKOpHUITheHe cy 3a JaMmmuIle, JOK cy detupu LED nuone ucKopuiiheHe 3a CBjETIIOCHY
UHIMKalKMjy Ha TacTepuMa. Kao 1mTo je mpeTxoaHo OmMcaHo, MPEeKUIa4u U TacTepH Cy TUMa
NO, nox je tacrep HyxHu cron turna NC. [Ipexkunay, Tactep u vy>xau CTOII npukazanu cy Ha

Cn. 17. CBe Tpu KOMIIOHEHTE Cy MOJYJapHE U CacToje ce OJf Hocadya KOHTaKaTa U KOHTaKara
3ace0HO0 mTo ce Buau u3 Tao6. 1 u Ha Ci. 18.
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Cnuka 17 — Yna3zHe KOMNoHeHme Ha KOHmposaHoj mabau: a) TponosaoxcajHu npekuday ZB6CD25,
6) bujenu macmep ZB6DE1, 8) HyxtHu CTOIN macmep XB6AS8349B

a) 0)

Cnuka 18 — KomnoHeHme ca KoHmposHe mabne: a) HopmanHo omeopeHu KoHmakmu ZB6E1B,
00HOCHO HOPMAsIHO 3ameopeHU KoHmakmu ZB6E2B, 6) Hocay omeopeHuXx u 3ameopeHux
KoHmakama ZB6Y009

Ha xontponnoj Tabmau yrpahlena cy nBa MNOTEHIMOMETpa 4YMja je O3HaKa Mojesa
PE30LOFR222MAB (Ca. 19). IloTeHIIMOMETpY CUMYJIUPAjy Mjepeme y MpoIiecy. 3a1atak uM
je ma omoryhe npomjeny HamoHa y omcery o 0 go 10 V xoju je cranmapiaH 3a HAIOHCKE
anasnorue yinase [1JIK-a. C 063upoM 1a Ha pagHUM CTaHHUIIaMa TOCTOjU jJEAHOCM]EpHH HAIlOH

JeAMHO y BpUjeAHOCTH oA 24 V, MOTEHIIMOMETPH HE MOTY OMTH ITUPEKTHO MPUKJbYUYEHH Ha
ITJIK.
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Cnuka 19 — lNomeHyuomemap PE30LOFR222MAB

Jla 6u ce U3 HaMoHa Hamajamka J0OMO HEOIXOAHU HATIOHCKH OTICET, KOPUIIThEH je HalTOHCKHU
pa3jenHuK.

Kapakrepuctuke norenuuomerpa PE3OLOFR222MAB cy:
e ormnopHocT 2.2 kQ,
e MakcumanHa cHara 3 W (ua 70°C),
e MaKCHMMaJIaH paJHu HamoH 81.2 'V,
e MakcuMaiHa cTpyja 37 mA.

W3 xapakTepucTuKa MOTEHIIMOMETPA, 3aKJbydyje ce Jla ce MOTEHIIMOMETap MOXe OBe3aTH
Ha jenHocMjepHu HamoH o1 24 V. Ha Cin. 20 npuka3aHa je memMa noBe3uBama MOTEHIIMOMETpa
ca [TIJIK-om.

Ja Ou ce ompenanyiv mapamMeTpH OTIHOPHHKA Y KOy TakKo Jia ce Ha u3ja3y 100Hje KeJbeHU
HamoH MOTPeOHO je W3padyHaTH CBE KapaKTepucTH4yHe BenuunHe. OIHOC OTHOPHOCTH
OTIIOPHHUKA HATIOHCKOT Pa3JjelIHuKa MPOMOPIIMOHATIAH j€ OAHOCY YJIa3HOT ¥ M3JIa3HOT HAMOHA!

Ry _ 24
% +1= = (1)

Kopucrehu crangapane ornopauke Huje moryhe nobutu tpaxkenu omjep u3 (1) amu je
Moryhe mpuOmmkaH. YcBajamMo OTIOpPHUKE CTaHAApAHUX BpujeaHocTH: R;=1.8kQ wu

R>=1.5kQ.
YKymHa, OMHOCHO €KBUBAJICHTHA OTIOPHOCT koJa (Ci. 20) je:

R, = RoatR) _ 2233 726 _ 43540 @)

"~ RptRi+Ry 22433 55
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+24V ’ 11
13

RP =
2.2k

‘ R1
I2 1.8k

R2

1.5k

Cnuka 20 — ®opmupaHu HANoHCKU pasojenHuk

Ctpyja I; pauyHa ce Kao KOJIMYHUK HAllOHA U €KBUBAJIEHTHE OTIIOPHOCTHU:

| ==~ =0.01818 4 = 18.18 mA. 3)
1320 Q
Crpyja [> pauyHa ce Kao:
) = == =0.0109 4 = 10.9 mA. 4)
2200 Q

Crpyja [; mpencraBsba pa3nuky crpyja [; u I2:

I3 =1, —1, =0.018184 — 0.01094 = 0.00728 A = 7.28mA. (5)
Hamon koju ce masbe mpema [TJIK-y je:
Upic = Ry - I3 = 1500 Q- 0.00728 A = 10.92 V. (6)
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Hanon Ha otnopHuky R; padyHa ce Kao:

Ugs = 24V — Uy = 13.08 V. (7)
CHare OTHOpHHKA C€ padyHajy Kao:
B, = 12 R, = (0.0109 A)? - 2200 Q = 0.261 W. (8)
P, =1%-R, = (0.00728 A)? - 1800 Q = 0.095 W. 9)
P, =12-R, = (0.00728 A)? - 1500 Q = 0.079 W. (10)

[Ipopauyn u3Hax OJHOCH ce Kaja je Kiu3ad NOTEHIIMOMETpa MOTIIYHO OTBOPEH, OJTHOCHO
Kaja je ormopHocT moTeHimomeTrpa 2200 €. Y oBoM ciy4ajy HamoH Ha HAMOHCKOM
pasgjenuuky (ornopuunu Ri u R) je 24 V.

Ha ocHoBy mpopauyHa, Ha pajHOj cTaHUIM yrpal)eHH Cy MOTpeOHH OTHOPHHULIM KOjH
cayrbaBajy HAITOHCKH pa3JjelTHUK, Kako je mpukazaHo Ha Ci. 21a u Ci. 216.

Cnuka 21a — YepaheHu omnopHUyu Ha padHoj cmaHuyu
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Cnuka 216 — YepaheHu omrnopHUyu Ha padHoj cmaHuyu

2.4. Censopu

Cen3zopu cy Bpyio OWTHH 3a ayTOMaTH30BaHE CHCTEME jep Ha OCHOBY MH(oOpMaIHja Koje
cenzopu najy [IJIK nobuja napopmalmje o cTamy mpoleca KOjuM yIpaniba. Y 3aBUCHOCTH O]
BPCTE M THIIA CEH30pa, U3JIa3u CEH30pa MOTY Aa Oyay AuruTaiHu (OMHApHH, TPEKUIAYKH ) UITH
AQHAJIOTHU. AHAJIOTHU U3JIa31 CEH30pa MOTY OUTH HAIIOH WX CTPYja, Y CTAaHJAapAHUM OICE3UMA.
Censopu yrpahenu Ha paJiHO] CTAaHUIIHU CY:

® WHIYKTHBHU CEH30D,
® KaraluTUBHU CEH30p U
® OITHUYKH CEH30p.

CBa Tpu HaBeJCHA CEH30pa MPEICTaBJba]y NETEKTOPE MPHUCYCTBA jep Cy MM H3Ja3H
TUTUTATHH.

2.4.1. UHAYKTHUBHU CEH30P

WHIyKTUBHU CEH30p KOPHUCTH CE€ 3a JETEKIM]y TMPHUCYCTBAa METAITHUX 00jeKaTra Ha MM
pactojamuMa. [IpuHIUT paga MHIYKTUBHOT CEH30pa 3aCHUBA C€ HAa TPOM]jEHU MHIYKTUBHOCTH
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y 3aBUCHOCTH OJ] TPOM]jeHE eIeKTpoMarueTHe orropHoctu. Ha Ci. 22 mpukasana je 6710k mema
WHAYKTHUBHOT' ICTCKTOPA MPUCYCTBA.

ENERKTPOMAIHETHO
[MOJBE

[~ 3ABOJHVLIA

== | [T 0CUMNATOP

— W3NMA3HW
MNOJAHUBAY

il LLIMWUTOB TPUTEP
V.

Cnuka 22 — bnok wema UHOYKmugHo2 ceH30pd

Ca Ci. 22 yoyaBa ce oCIMIaTop, KOJU C€ CacTOjU OJ1 MHIYKTUBHE 3aBOJHUIIE KOjy CaUynbaBa
BeNIMKH Opoj OakapHUX MPOBOJHUKA, OJf KOHAECH3AaTOpa KOJU C€ KOPHCTU 3a CKIAIUIITCHE
HaeJeKTpUCamka W OJ W3BOpa EHEpPruje KOju ce KOpUCTH 3a molOyhuBame ocruiaTtopa.
Konzensarop u 3aBojHuna cy yrpahenu Ttako na ob6e30ujene caMOOAPIKHUBO OCLMJIOBAIGE,
OJIHOCHO TE€HEpHCame CHHYCHOT CHUTHaja KOHCTaHTHE (ppekBeHnuje. Ocmuiatop ce Hamaja
€JIGKTPUYHOM €HEPIUjOM U3 UHTEPHOT M3BOpA jeJTHOCMjepHOT HAIlOHA.

Ocuunanuje cTBapajy eJIeKTPOMarHeTHO MoJbe Ha aKTHBHO] MOBPLIMHM ceH3opa. Kana ce
MeTajgHu o0jexkar Hahe y eJIeKTpOMarHeTHOM TII0Jby, OH YTHYE Ha CMambEeHe aMIUIUTYIC
ocuuianyja. AMIUTUTY/Ia OCIUIANIMja CMambyje ce J0 Te Mjepe J1a Ce aKTUBUpPA KOJO Koje ce
HaJla3W MCIpe] ociuiaTopa, ogHocHo [Imuros tpurep. [lIMutoB Tpurep mma 3amarak aa Ha
u3Ja3y Ja CUTHAJ, CBE JOK ce 00jeKaT Hajla3| y eJIeKTPOMarHeTHOM MOJbY CEH30pa.

W3na3au mojaurBay, OJHOCHO M3JIa3HO KOJIO, KOPHUCTH CE€ 3a M0javyare N3Ja3HOT CUTHAJA ca
[IIMuTOBOT TpUTepa, T€ je AUTUTATHHA CUTHAJI Ca CEH30pa CIIPEMaH 3a J1ajby yrnorpeoy.
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NHayKTUBHM JETEKTOp NpuUCycTBa, yrpaleH Ha pamny cranuny, je XS612BIPAL2
npousBohaua I1Inajnep Enexrpuk (Ca. 23).

}

il

o

m

Cnuka 23 — UHOykmuesHU 0emekmop npucycmea XS612B1PAL2

WHAyKTUBHU CEH30pH MOTY OMTH pa3inu4YUTUX 00JIMKa, a yrpal)eHu WHAYKTUBHH CEH30D je
MAJTUHAPUYHOT O0JIMKA ca METPUUYKHM HaBOjeM 3a MOHTaxy. Kyhumire je HampaBibeHO 0
Hephajyher genuka ca CBjeTIIOCHOM MHIUKAIIM]OM JIETEKIHje 00jeKTa.

W3 censopa cy u3BeieHa TpHU NMPOBOAHMKA. [IBa MPOBOJHMKA CE KOPHCTE 3a HaIlajarbe
CEH30pa, OJTHOCHO jeJIaH je CTOjeH Ha jeIHOCMjepHU HamoH of 24 V IoK je ApyTH CIOjeH Ha
0 V. Tpehu npoBoaHUK cHiaja ce TUPEKTHO Ha MOy qurutannux ynasa [UUIK-a (Ca. 24).

BN/1 +
?ﬁ; | BK/4 (NO)
BU/3 -

BU: Nnasu npoBOAHUK
BN: Cmehu npoBogHUK
BK: LipHyY npoBOAHUK

Cnuka 24 — lLlema nose3usarba UHOYKMUBHO2 CEH30pA HA PAOHOj CMAHUyuU

[Tomoxaj MHAYKTUBHOT CEH30pa Ha PaHO] CTAHMIIH j€ TTOPEI BpaTuia aCHHXPOHOT MOTOpa.
Ha n3na3no BpaTuiio aCHHXpOHOT MOTOPA TIOCTABJbEH je JJAaHYaHUK ca ocaM 3y0a. HAyKTHBHU
CEH30p TIOCTaBJBEH j€ TAaKO Jla MOXKE Ja perucrpyje mpoisaz 3yba. OOprameMm BpaTuia
EIeKTPOMOTOpa JIOJIa3H JI0 POTAIfje U cCaMor JaHYaHUKa, T€ UCIpPE]l WHAYKTHBHOT CEH30pa
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JI0JIa3u JI0 CTATHE CMjeHEe 3y0a W mynJbuHA u3Mel)y BUX MITO MPOY3pPOKYje CTATHY MPOM]jEHY
Ha U3J1a3dy U3 HHAYKTUBHOT CCH30pa.

Kana ce ucnpen censopa nHale 3y0 naHuaHuKa, M3jia3 U3 ceHzopa he Outu 24 V ok
MPOJIACKOM IIYIIJBMHE MCTIPE]l WHAYKTHBHOT CEH30pa, u3ja3 ca ceHszopa he outu 0 V. TIJIK
MOXe J]a UCKOPUCTH (POpMHpaAHY CEpPHjy UMITyJICa 3a IpOopauyH Op3MHE UITH MOJI0XKaja BpaTuia
ACHHXPOHOT MoTopa. JIaHuaHWK UMa ocam 3y0a, IIITO 3HAYM JIa 3a jeJlaH IyH!u 00pTaj BpaTuiia
€JIEKTPOMOTOPA Y3pOKYje 0caM TUTUTAITHUX UMITyJIca KOje n30p0oju MHIYKTUBHU CEH30D.

WnnyxtuBau cenzop XS6/2BIPAL2 caapxu jeHy >KyTy CUTHAJIHY JIAMIIMILy Koja ce
yKJbyuyje KaJa CEH30p Ilajb€ JIOTMYKY JeIMHHUIly Ha MOIYyJd JAWTUTATHHUX YJasa.
Kapakrepuctuke naayktuBHor cenzopa XS612B1PAL2 cy:

e HaIOH Hamajama (jeaHocMjepHH) o1 12 10 36 V y3 3a1TuTy 071 0OpHYTOT MOJIapUTETa,
® UTUTAJHU M3JIa3HU CUTHAJ,

® TpH NIPOBOJIHUKA 32 TIOBE3UBAILE,

e JIOMET JIeTeKIrje o0jekaTa Ha pacTojamy o1 4 mm,

e MakcuMaHa ¢pekBeHnuja npoMjena 2500 Hz,

e MakcHMalHO Bpujeme oa3uBa 0.2 ms,

e panHa Temneparypa of -25 no 70°C.

2.4.2. KananuTHBHH CEH30P

KananmutuBHM ceH30p KOPUCTH C€ 3a JCTEKIIHM]y TOTOBO CBUX 00jeKara, 3a pas3jIuKy O]
MHIYKTUBHOT CEH30pa KOjU C€ KOPUCTHU caMo 3a JCTEeKIIN]y MeTaaHuX o0Ojekata. [IpuHimmn paxa
KaIalMTHBHOT JIETEKTOpa MPHUCYCTBA 3aCHUBA CE HA IMMPOMjEHU KalallMTHBHOCTHU KOja HACTaje
Kao TMocJbeaulia Jerekuuje oOjekrta. OCHOBHM €NIEMEHT Kalal[UTUBHOT CEeH30pa je
KoHJeH3aTop. M3mely nBa mpoBojHA eneMeHTa, Haja3h Ce IUENeKTPUK W Ha Taj HaYMH ce
(dbopmupa KOHIEH3ATOD.

Ha Cn. 25 npukasana je 670K I1eMa KarnaluTHBHOT JETeKTOpa MPUCYCTBA.

JenqHy enexTpoay KOHJEH3aTOpa YMHHU eNIEKTPoJa Koja ce Hajla3u Ha MOBPIIMHU CEH30pa,
JIOK JIPYTy €JIEKTPOIy MpelcTaB/hba 00jeKaT KOJH Ce ACTEKTyje. YHYTpallllha eJIeKTpoaa je
CTOjeHa Ha OCIHMJIATOPHO KOJIO. 3a Pa3iuKy OJf MHIYKTHBHOT CEH30pa KOjU je€ TeHepHucao
€JIEKTPOMAarHeTHO MOoJbe, KamalUTUBHU CEH30p Paay Ha MPUHLUIY eleKTpUdHOor nosba. Kanga
nohe 10 gerekuuje oO0jeKTa, jaBjba Ce KamauUTHUBHOCT u3Mely oOjekrta M yHyTpauime
eJIEKTPO/Ie KOja ce Hajla3u y CEeH30pYy, a aMIUIMTYAa OCIMIallija pacTe CBE JIOK HE JOCTUTHE
3a/laHy BpHUjeIHOCT Ha okugaukoM koiy (LLImutoB Tpurep). OKuIa4ko KOJIO IIaJbe CUTHA Ha
W3JIa3HU [10jaYyuBay U Ha Ta] HAYMH JUTUTATHHA U3JIa3HU CUTHAJ Ca CEH30pa je CITpEMaH 3a J1ajbe
Kopurheme.
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ORMOAHRO WINAIHIK

]
CUHMATOR KOno NOJAHKBA

L Y rre s IR I AT et )

OBJEKAT  ENEKTPOOA

Cnuka 25 — bs1ok wema KanayumugHoz 0emeKkmopa rnpucycmea

KanmarutuBHM neTekTOopu TNpUCyCcTBa Hajuenthe mmajy MOTYhHOCT MOJelIaBamka HHUBOA
0CJeTJEMBOCTH, OJHOCHO JHCTaHIIE HAa KOjo] ce 00jeKaT MOXKe JETEeKTOBaTH. Y Ty CBPXY,
Hajuenthe ce KOPUCTH MOTCHIITMOMETAp KOJH C€ Hajla3u Ha CEH30pYy.

KanmarutuBHM JETEKTOp MPUCYCTBA MOCTaB/bEH Ha paaHo] craHunu je X723041PAL2,
npousBohaua lllnajnep Emextux (Cn. 26). Ilomoxkaj ceH3opa je Ha BpXy pajJHE CTaHHIIC.
KanmarmuTtuBHE eTEKTOp MPUCYCTBA TMOCjeayje Tpu u3BoAa. /[Ba MpoBOJHMKA ce TIOBE3Y]y Ha
jenHocmjepHH HaroH 24 V, ogHocHo 0 V, nok ce Tpehu u3na3 ca ceHzopa rnoBesyje TUPEKTHO
Ha MoayJ aurutanHux ynasa [1JIK-a (Ca. 27).

AN

Cnuka 26 — KanayumusHu demekmop npucycmea XT230A1PAL2
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CeH30p je NWIMHIPUYHOT O0JIMKa, a THUJEJI0 CEH30pa je HalpaBJbEHO O] IJIACTHUKE. 3a
Pa3iiKy OJ4 MHAYKTUBHOI' CCH30pd, KallalUTHUBHHU CCH30P HUMa BehI/I AOMCT 3a HCOMCTAHY
JETEKIH]y 00jeKTa.

BU -

BU: NMnaBn npoBOgHUK
BN: Cmehu npoBOAHUK
BK: LpHu npoBOgHUK

Cnuka 27 — LLlema nose3usar-a KanayumusHoz CeH30pa Ha paOHOj cmaHuyu

Kapakrepuctuke kanmaiutuBHor cen3opa X723041PAL2 cy:
e HaroH Hanajama (jeqHocMjeprn) oa 10 1o 30 V y3 3amTuty 01 OOpHYTOT MOJApUTETA,
® JIMUTUTAIHU W3NIA3HU CUTHAJ,
® TpU MPOBOJHMKA 32 MIOBE3UBAKSE,
e JIOMET JIeTeKIrje o0jekaTa Ha pacTojamy ox 15 mm,
e MakcuManHa ¢ppekBeHnyrja npomjena 150 Hz,
® MaKCHMMAaJHO BpHjeMe oa3uBa 10 ms,
e pagHa temneparypa oz -10 go 60°C.

Ha cen3opy ce Hayia3m )xyTa CUTHaJIHA JIAMITHITA KOja c€ YKJbydyje Kaja aohe 10 ACTeKIInje
EKCTepHOT 00jeKTa.

2.4.3. OnTHYKHU CEH30pP

OnTuuky AETEKTOPH MPUCYCTBA KOPUCTE C€ 3a JIETEKIN]y o0jekara Ha oapeheHoj nasbuau
KopumrhemeM CBjeTIOCHOT cHoma. Kopucre ce 3a AeTeKIujy CBUX HEMpPO3UPHHX o0jekara.
OnTUYKH CEH30p C€ CacTOju OJf MPHjeMHUKA M TPENajHUKA CBJETIIOCTH, KA0 M MOTPEOHUX
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EJICKTPOHCKHUX KOJIa Koja 00e30jelyjy pan cenzopa. [Ipenajuuk je Hajuenthe macepcka auoja
wm LED nuoma, JOK c€ Kao MPHjeMHHK KOPUCTH (oTo-auona Wik (OTO-TPAH3UCTOP.
EnexTpoHcka koja uMajy 3ajatak j1a 00e30ujee mpaBuIHO Harajamke ONTHIKOT CEH30pa U J1a
o0e30mjene mojayame M3JA3HOT curHaia. CBjeTIIOCT KOjy €MHUTyje NMpeNajHUK MOKe OuTH
BUUbMBaA Wi wHbpamnpseHa. Ha Cn. 28 mpukazaH je TpUHIMI paja ONTHYKOT JIETEKTOpa
NPUCYCTBA KOJHU paJyl Ha IPUHIUITY An(y3Hje CB]ETIOCTH.

OBJEHAT

CBIETNOCT s%

Cnuka 28 — lpuHyun pada onmu4ykoz demeKkmopa rnpucycmesa

MPEOAIHUK

MPHMIEMHKME

VY ceH3opy Cy CMjeIITeHN U MMPUJEeMHHK U TIpenajHuK. O0jekar Koju je JeTeKTOBaH KOPUCTH
ce Kao pedIiekTop, OJTHOCHO OJ0Mja U0 CHOIA CBJETJIIOCTH M Ha Taj] HAYMH C€ BPIIU HEroBa
JETEKIIHja ITyTeM ONTHYKOT IETEKTOpa MPHUCYCTBA.

VYrpahenu ontuuku ceH3op Ha paaHoj ctanunm je XUB4APANL?2, npousBohaua I1lnajnep
Enexrpux (Ci. 29).

Cauka 29 — Onmuyku demexkmop npucycmea XUB4APANL2
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[Tomoxaj onmTHYKOT JETEKTOpa MPHUCYCTBa je onMax mopen HamojHe jemuawmie [1JIK-a.
YcMmjepeH je ka rope na ce mpH paay ca pagHUM CTaHUIaMa He OM HEXOTHYHO OMETao
CBJE€TJIOCHU CHON W M3a3uBaja HenpeaBuhena peakmuja [IJIK. Onruuku ceH30p nocjenyje Tpu
M3B0/1a, 0J1 KOJUX C€ /IBa KOPUCTE 3a Harajame ceH3opa (24 V u 0 V), nok ce Tpehu npoBoaHuK
KOPHUCTH 32 MTOBE3UBabe ca AUTHuTaATHUM n3nazuma (Ci. 30).

BN/1 +
P('Ei; | BK/4 (NO)
BU/3 -

BU: NnaBu NnpoBOAHUK
BN: Cmehu npoBOAHUK
BK: LUpHn npoBOAHUK

Cnuka 30 — LLlema noge3usarba ofnmu4yKoe ceH30pa Ha PadHoj CMaHuyu

OnTuuky ceH3op je UIMHApHYHOr obimka m3pahen on miactuke. M3nma3 ca ceHzopa je
JMTUTAIHA BPHUjEIHOCT, OJJHOCHO Ca CEH30pa Ce Ha MOy AUTUTAITHUX yJla3a Majbe TUTUTATHA
cUrHan kazaa jaohe no nmerekmuje o0jekra, Te ce MpH JAETEKIUjU O0jeKTa yKJbydyje KyTa
CUTHAJIHA JIAMITHIIA KOja Cce HaJla3u Ha CEH30pYy.

Kapakrepuctuke ontuukor cenzopa XUB4APANL? cy:
e HaroH Hanajama (jegHocMjeprn) oa 10 1o 36 V y3 3amTuTy 07 OOpHYTOT MOJApUTETA,
® JIUTUTAIHU W3NIA3HU CUTHAJ,
® TpU IPOBOJHMKA 32 MIOBE3UBASE,
® JIOMET JIeTeKIuje objekara Ha pacTojamy 10 100 mm,
e MakcuMaHa ¢pexBeHnuja npomjena 500 Hz,
® MaKCHUMAaJIHO BpHjeMme o/13uBa 1 ms,

e pagHa TeMreparypa oz -25 o 55°C.
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2.5. Tpoda3Hu aCHHXPOHH MOTOP

Y ayToMaTH30BaHUM CHCTEMHMa Kao aKTyaTOpPH YeCTO C€ KOPHUCTE EINEeKTPOMOTOpH. Y
3aBUCHOCTH O] TTOTpede CHUCTeMa KOPHUCTE C€ MOTOPH Ha JeTHOCMjEpHY, HAa HAW3M]CHHYHY
CTPYjy Kao U KOpayHU €EKTPOMOTOPH.

Kana ce mocmarpajy MoTopu Ha Hau3MjeHU4HY cTpyjy (AC MoTOpH), MOCTOje ABa THIIA,
ACHHXPOHH U CHHXPOHH. Ha3uB aCHHXpOHU MOTOp MOTHYE U3 PA3JIora jep cy KoJ aCHHXPOHOT
MOTOpa HeycarjameHe Op3uHe poTopa 1 Op3uHa OOPTHOT MarHeTHOT 1M0Jba. ACHHXPOHU MOTOD
Moke ma Oyne jemHodasHu u TtpodazHu. TpodasHM HAMOTaj ce MOBe3yje y 3BHjE3y WU
TPOYTao y 3aBUCHOCTH O] HAIIOHA HaIlajamba.

[IpenHOCT aCMHXPOHMX MOTOpA je HHMCKA LMjEHA, JIAKO OJIp’KaBambe, MOY3AaHOCT, U JlaKa
peryJaija ako ce KOpUCTH y KOMOWHAIH]H ca PPEKBEHIIN]CKUM PETYIaTOPOM, JOK PEITATHBHO
JIOUI OJTHOC CHAre M T&KHUHE MPeICTaB/ba MaHy.

Ha pagny cranuiyy MoHTUpaH je Tpoda3sHM acUHXpOHU MOTOp Drehstrom — Asynchron
Motor VDE 0530, a meroBu napametpu npu GpekBeHITHjU HanojHe Mpeke oa 50 Hz cy:

e pomuHaiHa cHara 0.18 kW,

e HOMHHaJaH Opoj obpTaja 2710 o/min,

® HOMHHAJIHM HamloH Hamajama 230/400 V,
e nomuHaiHa cTpyja 0.95/0.55 A,

e MoryhHOCT criajama y 3BHje31ly U TPOYTao.

2.6. YUsopumre 3a CANopen KOMyHHUKALUjY

Jenan o HauMHA MOBE3MBaka MPOTrPaAMaOMITHOT JIOTHUKOT KOHTPOJIepa ca GPEKBEHIIN]CKUM
perymnaropom jecte myreM CANopen mpotokona. Jla Ou ce Besa m3mehy oBa aBa ypehaja
ocTtBapmiia kopuctu ce uopuinre. CANopen yBopuinTe yrpal)eHO Ha paJHE CTAHMIIC j& MOJIET
TSXCANTDM4, npousBohaua IlInajnep Enextpuk (Ca. 31).

Usopuiite Ha cebu caapxu yetnpu SUB-DY KoHEKTOpa 011 KOjuX Cy /Ba UCKopuirheHa 3a
noBe3uBame [1JIK-a u ¢dpexBenmujckor perynaropa. Ha npBu kKoHEeKTOp (ca JECHE CTpaHe)
[IOBE3aH j€ MpOorpaMaOMIHM JIOTMYKM KOHTPOJIEp, JOK je Ha JpYyrd KOHEKTOp MOBE3aH
dbpexBeHujcku perynarop. [lopen yernpu koHekTopa Ha CANopen YBOPUINTY Hala3u ce U
IpeKuIad Koju Moke J1a OyJie y JIBa CTama, OTHOCHO YKJbYUYEH U HCKJbYYEH U KOJU C€ KOPUCTU
na omoryhu, omHocHO onemoryhu CANopen KOMyHUKAIH]y.

Ha gny mMoyna Hana3u U3BO KOjH CE IMOBE3Y]E Ca Y3EMIBEHEM.
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TSX CANTDM4 Schneiderms |

Cnuka 31 — Ysopuwme 3a CANopen komyHuKayujy TSXCANTDMA4

2.7. 3amrutHu ypehaj nudepenunjanne crpyje

VY yHYTpammbOoCTH alyMHUHHjyMcKor kyhumra pagHe crannue Hamasu ce 3YJIC® (RCCB
cknonka®). 3YJIC mpeacTasiba CTPYjHH CEH30p KOjU Mjepu Au(epeHIujainy cTpyjy U BpIIU
ayTOMATCKU TIPEKHJI CTPYJHOT KOJja YKOJMKO Johe 0 KBapa OIHOCHO, aKo H3MjepeHa
mudepeHnrjamHa CTpyja Mpemamd 103BoJbeHy BpujenHoct. 3YJC pamu Ha NOpUHIUMIY
Kupxodosor 3akoHa, OAHOCHO Ha MPUHIIMITY J1a yJIa3Ha CTpyja MOTpoIIadya Mopa OUTH jeTHAKa
U3NIA3HO] CTPYyjU U3 MOTpolmiada. Ypehaj Mjepu pasnmky crpyja Kpo3 ¢a3Hu U HYITH
MPOBOAHMK. Y Cllydajy KaJa HoTpollay paju UCIPaBHO, CTpyja Kpo3 ¢pa3HU MPOBOJHUK jeTHAKA
je CTpyju Kpo3 HyJITH (HEyTpaJlH!) MPOBOJHUK Ta je TudepeHIrjalHa cTpyja jeqHaKa HyIu.

Kana mohe mo kBapa Ha moTpomady (Crmoj AuWjesioBa IOJ HAMOHOM Ca METaTHOM
KOHCTPYKITM]OM TTOTpoIIIada), CTpyja kpo3 (aszuu mpoBoguuk 6uhe Beha on cTpyje Kpo3 HyATH
poBOIHUK jep he jexan auo crpyje Tehu mpeMa 3eMJbU Kpo3 3alITUTHH IPOBOIHUK Y3eMJIbEHA.
3VJIC netexTyje pa3inuKy y CTpyjama v MpeKuaa CTpyjHU KPyT.

Jbyncku opranuzam Moke OMTH M3JI0KEH jaunHH cTpyje o1 30 mA 6e3 mocseauna. 3Y JIC
KOjY MMa 33/1aTaK 3allITUTY YOBjeKa O]l CTPYJHOT yapa MOCIICEH je J1a UCKJbYUYje CTPYJHH KPYyT

3 3VJIC cknonka — 3amrtutau ypehaj nudepennujanne ctpyje

% RCCB cxnonka — enri. Residual Current Circuit Breaker
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Npu JIeTeKIuju jaunHe nudepennujane crpyje ympaso on 30 mA. Ilopen 3amrure Jbyu,
3YJIC moxe a ce KOPUCTH 3a 3alITUTY OJ MoXKapa MM 3allTUTY enekrpoMoropa. Tama ce
kopuctu 3Y]JIC koju pearyje Ha jaunHy audepenijamae ctpyje ox 300 mA.

3amtutan ypehaj mudepeHnyjamHe cTpyje MOke OWTH HaMHjeHeH 3a MOHO(a3HEe U
TpodazHe HHCTANIAIH]e.

3amrtutHu ypehaj nudepenunjanne ctpyje Koju je yrpal)eH Ha pajHy CTaHHUIy 3a 3aIITUTY
oJ1 cTpyjHOTr ynapa je A9221225, npousBohaua [1Inajnep Enexkrpux (Ca. 32).

Cnuka 32 — 3awmumHu ypehaj ougpepeHyujanHe cmpyje A9Z21125

Kapaxtepucruke 3amrutHor ypehaja nudepenuunjanue crpyje A9221225 cy:
e JIBa 10J]1a, Tj. MOHO(A3HH,

e HOMHHAJHa cTpyja 25 A (cTpyja npu ko0joj 3Y IC Mosxe mpaBUIIHO PYHKLIMOHUCATH 32
HOMUHAJIHU HAIOH MIPU HOMUHAIIHO] (ppeKBeHIIH]jN),

e crpyja kpatkor crnoja 10 kA (ctpyja xojy 3VC moxe na nonnece 6e3 omrehema y
BPEMEHCKOM MHTepBally of 1 s),

® 0CjeTJbUBOCT Ha MpoMjeHy nudepeHujanne crpyje og 30 mA,
® TPEHYTHO BpHjEME pearoBama,

e pajaHu HanoH (Hau3MjeHnyHu) o1 220 10 240 V,

e (peksenmnuja mpexe 50 Hz,

e pagHa temneparypa oz -20 no 65°C.
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3. OIIUC COPTBEPCKE IINTAT®OPME

Hakon nerassHOr ommca XapiaBepcke KOHGUTypalgje paaHe CTaHHIe, MOTpeOHO je
M3BPIINTH yIIO3HABAKE U J]aTH JIeTaJbHy aHaIu3y coprBepa. Kako 6u panHa cTanuia Moria ia
¢yHKUMOHMIIE TIpeMa MmoTpebamMa M 3axTjeBUMa KOPUCHHMKA, Ba)KHO j€ YIO3HAaTH ce ca
MIPOTPaMCKHUM OKPYKEHEM KOj€ C€ KOPUCTH 3a KOH(PUTYpaIln]y, MporpaMUupamke U MOHUTOPUHT
[JIK-a. IIporpamcka matdopma koja ce kxopuctu 3a IIJIK-a cepuje Modicon M340
npoussohaua I11uajnep Enexrpuxk je Unity Pro XL’. Tlpuje mucama nporpama y codaepy Unity
Pro XL notpeOHO ce yno3Hatu ca 6a3HUM MOjJMOBHMA BE3aHUM 32 MPOTPaMUPAILE.

3.1. Axapece u npoMjeH/bHBE

VYV mpeTrxoAHOj TJIaBM ONHCAaH je HayWH MOBE3WBama ypehaja ca ymasuma u M3nma3uMma Ha
MPOrpaMabMIIHOM JIOTUYKOM KOHTPOJIEPY. YKOIHMKO CE PaJH O TUTUTATHOM yJia3y WU U3JIa3y,
HUXOBE BPHUJEAHOCTH MOTY OWTH JIOTHYKA HYJIa WIHM JIOTMYKA JeIMHMIIA, TE Y MEMOPH]U OHHU
3ay3uMajy camo jesiaH OuT.

Caaku yna3, OIHOCHO M3J1a3, MoBe3aH je ca oxpehennm konekropom [1JIK-a kojem npumnana
onpehena aapeca y memopuju. CBaka aapeca MOUME-€ 3HAKOM ,,%", T€ OBaj 3HAK O3HayaBa
noyerak ajgpece. HakoH 3Haka ,,%" 1oya3u c10BHA O3HaKa KOja O3Ha4yaBa J1a JIM C€ pajiy O yja3y
i n3nasy. O3Hake 3a ynase, 0MHOCHO H3lase cy cibenehe:

e [— yKOJIMKO C€ Yy ajpecy HaKOH 3HaKa ,,% " Haja3u 3HaK ,,/ ', TO 03Ha4aBa J1a ce paau o
JTUTUTATHOM YJia3y,

e () — YKOJIMKO C€ y a/ipeCy HaKOH 3HaKa ,,%" Haja3u 3HaK ,,0 “, paau ce 0 IUTMTATHOM
u3nasy,

[Tocnuje coBHE 0O3HAKe MUIITY ce TpH Opoja Koja aepununty cibeaeche:

e [IpBu Opoj — aagpeca cabupHule, TpeAcTaBba peaHu Opoj cabupuune. Ha panHoj
CTaHUIIM TIOCTOJH CaMO jeaHa caOupHHIA, T€ je 0Baj Opoj yBujek ,,0“ y ciyuajy
KOHKPETHE paJiHe CTaHUIIE,

e Jlpyru O6poj — ampeca Mojysia, O3HaA4aBa Ha KOjeM MjeCTy Ha CaOHMPHUIIM CE€ Hala3u
MOJIyJl y YMjE€M CacTaBy j€ aJpecHpaHH yia3, OJHOCHO H31a3. Y OMHUCY XapABEpCKe
CTPYKTYpE pallHe CTaHHIIe JIaT je pacrope] MOIyjla Ha CAOUPHHMIIU, TIa CXOJHO TOME U
azipecupame MOJIyJja je jeIHaKO peHOM Opojy MmoJoxaja,

e Tpehu Opoj — ampeca ynasza, OHOCHO HM3ja3a, O3HayaBa peaHU OpoOj yia3a, OJHOCHO
n3nasa (KOHEKTopa) Ha MOIYITy.

" Tlocnuje Bepsuje 13 308e ce EcoStructure Control Expert.
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3a nakie pazyMHujeBame aJpecupama JaT je cibeachu npumjep:
%10.1.2. (11)

N3 (11) ce Bunu na ce paau o agpecu aurutanHor yiasa [1JIK-a koju ce Hayla3u Ha HyJTO]
caObMpHUIM, HA MOJAYJY KOJH je y TPBOM JICKHINTY (MPOIECOPCKU MOMAYIN je y HYJITOM), Ha
JIPyroM KOHEKTOPY.

Tokxom mporpamupama YeCTO IOCTOjU TMOTpeda 1a ce MO3WBajy yJa3d, WIH H3JIa3H
HaBolemeM BUXoBe aapece. To Moxe OUTH 3aMOPHO, a M 3aXTjeBa OJ1 Mporpamepa Jia NamTu
KOJH CEH30p WJIM aKTyaTop je Ha K0joj aapecd. MHOro je Jakiie ako ce yJia3uma, OJHOCHO
u3Ja3uMa Jojesie UMeHa Koja acolipajy Ha MPUKIbYYeHH ypehaj.

Jla 6u ce TO OCTBapWjO YBOAM Ce MojaM NpomjeHJbuBe. [IpomjeHsbUBE TpeAcTaBIbajy
BPHJETHOCTH yJla3a U M3Jia3a KOje Ce MHU]JEHa]y Y BPEMEHY M CBaKa IPOMjCHJbMBA UMa CBOJY
ajipecy M UMe Koje joj JoJjesbyje mporpamep.

VY TaGenama 2 u 3 nare cy ajpece U Ha3UBH IPOM]jEHIbUBHX HAIIMCAHUX Y CJIAJLy Ca CTBAPHUM
JUTUTATHUM yJiazuMa 1 u3nasuma Ha [IJIK-y panne cranuie.

Tabena 2 — Adpece oueumaniux yiasa

[Tpukspydak | Aapeca Hasus nmpomjeHsbHBe Tun npoMjeHIbUBE
0 %10.1.0 [Ipexkunpau 1 EBOOL
1 %I0.1.1 [Ipexkngau 2 EBOOL
2 %10.1.2 [Tpexugau 3 EBOOL
3 %10.1.3 [Ipekunpau 4 EBOOL
4 %10.1.4 Tactep 1 EBOOL
5 %I0.1.5 Tactep 2 EBOOL
6 %I10.1.6 Tactep 3 EBOOL
7 %I10.1.7 Tactep 4 EBOOL
8 %I0.1.8 OnTHYKKM_CceH30p EBOOL
9 %10.1.9 WHIYKTUBHU CEH30p EBOOL
10 %10.1.10 KanmauutusHu ceH3op EBOOL
11 %I10.1.11 HyxHu cron EBOOL

N3 Tabene 2. ce Buau na HaBeneHa aapeca u3 (11) mpeacraBiba Tpehm mpekumay Ha
KOHTPOJIHOj Ta0iu. Ha MoTy) AMTUTATHUX yIia3a CIIOjeHO je YKYITHO IBaHaecT ypehaja, mTo ce
MO>KE BHJETH U3 Tabele, a Ha pacrojaramy 0CTajy joIl YeTUpH clI000HA yiiasa.
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Tabena 3 — Aopece oucumannux usiasa

ITpukspyuak | Anpeca Ha3uB npomjeHspuBe Tun npomjeHsbuBe
0 %0Q0.2.0 Motop nwujeBo EBOOL
1 %0Q0.2.1 Motop aecHo EBOOL
2 %0Q0.2.2 [Ipsena 1 EBOOL
3 %Q0.2.3 Kyra 1 EBOOL
4 %00.2.4 3enena 1 EBOOL
5 %Q0.2.5 bujena 1 EBOOL
6 %Q0.2.6 bujena 2 EBOOL
7 %Q0.2.7 3enena 2 EBOOL
8 %Q0.2.8 Kyra 2 EBOOL
9 %0Q0.2.9 [lpBena 2 EBOOL

Kao mrto ce Buam u3 Tabene 3. uckopumheHO je YKymHO JeceT KOHEKTOpa MOo.yJjia
JUTUTATHUX W3JIa3a T€ Ha pacrojiaramky 0CTaje JOIl mecT CI000JHUX HU3J1a3a.

Jlo canma cy onMcaHW HAUYWHH aJIpecUpama MPOMJEHJBHUBUX KOj€ Cy THIAa OUT, Kao IITO CYy
JAUTUTATITHHA yJIa3U U U3JIa3U. AHajorge BeIMYUHE HE MOTy Ja c¢ OHI/IH_ije,Z[HI/IM 6PITOM HETro ca
BUIIIE FHUX 3aBUCHO o7 pesonynuje. Hajuemthe je morpe6HO nBa wim yeTupu Oajta 3a
penpe3eHTalnjy aHAJIOTHUX BEIMYHHA.

Jla 6u mporecop 3Ha0 KoIuKo he mpocTtopa pe3epBHcAaTH 3a MOjeIUHY MPOMjEHIJBUBY, Y
aZpecu TPOMjEHJbMBE Tpeba HABECTH W THUIl MPOMjEHJbUBE. THI MPOMjEHJbUBE CE HABOIU
CJIOBOM H3a CJIOBa Koje oapelyje ma nu ce paau o ynazy win uzna3y. O o3Hakama 3a ocrajne
TUTIOBE JIeTaJbHH]E KacHHUje. AHAJIOTHU yJIa3u W W3JIa3u Cy NMPOM]jCHJbMBE THIIA pujed (SHTIL.
Word) na ce BUXOBO afpecupame 3arucyje y o0IuKy:

e [V — aHayOrHY yja3 u
e (W — aHajOrHM U3Ja3.

VY Tabenu 4 nate cy aapece W Ha3WBH NMPOMjEHJBMBUX HAINHMCAHUX Y CIIAAY ca CTBAPHHUM
aHAJIOTHUM yJa3uma u n3nazuma Ha [1JIK-y pagne cranune.

Tabena 4 — Adpece ananocnux ynasa u usnaza

[Tpukipydak | Aapeca Hasus nmpomjeHsbHBe Tun npoMjeHIbUBE
0 %IW0.3.0 AHaJOrHM_yJa3 INT
1 %IW0.3.1 [Torenuunomerap 1 INT
2 %IW0.3.2 ITorenimomerap 2 INT
4 %QW0.3.4 AHaNOTHU M37a3 INT

N3 Tab. 4. ce youana J1a mocToje caMmo JiBa HCKOpHITheHa aHaJIOTHA yJia3a, Ha MPUKJbydliuMa
1 u 2, a npuxspyunu 0 u 3 ocTajy cioO0HU.
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Ha pangnoj cTaHunm mocToju je1aH aHAJIOTHHU M3J1a3 KOJH j€ TTOBE3aH 3a aHAJIOTHUM YJIa30M
(hpexBeHIMjcKOT perynaropa. Aapeca aHamorHor usnasa je %QWO0.3.4, Te ocraje jour jeman
c1000/1aH aHaJIOTHU M3J1a3 KOjU ce MOKe UCKOPUCTHUTH, a Ieropa azapeca je %QWO0.3.5.

Tpeba HarmoMeHyTH Ja MPOMjEHJbUBE AHAJIIOTHUX yJia3a M H3ja3a KOje ce He KOPHUCTE Y
nporpamy He Tpeba GopMUpaTH jep MOTY M3a3BaTH HE(YHKIMOHHUCAHE ITporpama.

Ha Cn. 33. mpukazaHa je komaHHa Ta0ja ca Ha3UBUMa MPOMjeHIbUBHX Kao y Tab. 2, 3 u 4.

Mpeknaay 3| Mpexkunaauy 4

' g \

m MoTeHumomeTap 1 NoTeHunomeTap 2

) @@ @& @B @

Tactep 1 Tacrep 2 Tacrep 3

Cnuka 33 — KomaHOHa mabna ca o3Hakama

UYecto je moTpeOHO 1a ce Mopea MPOMjCHJBbHBUX KOje MPHIAajy yila3uMma M H3j1a3uma,
Kpenpajy U MHTEpPHE NPOMjeHJbUBE. MIHTEpHE IPOMjeHIbUBE HUCY HU yJIa3W HH HM3JIa3U HETO
MjecTa y MEMOpPHjU Ha Koja CMjeIlTaMo MPOMjEHJbUBE KOj€ er3UCTUpPajy camMo y MporpaMmy u
CITy’Ke 3a IPUBPEMEHO WJIU TPajHO aMheme HEKUX CTama WU BPHjeAHOCTUH. AJpecupajy ce
MCTO Kao yJIa3u U U3JIa3d OCUM IIITO YMjeCTO CIOBHE O3HaKe ,,/*, OHOCHO ,,Q nuie ce ,,M*.
Hme um 3amaje mporpaMep CX0IHO BUXOBO] YJI03HW y Iporpamy. Mory OWTH y JiBa THIA | TO:

e %M<i> (KOpUCTH ce 3a KpeHupame HHTEpHE NnpoMjeHspuBe THma BOOL (uHzaekc i
npencrasiba ojpehen Opoj, mpumjep: %M1)) u

o %MW<i> (kopucTU ce 3a Kpeupame MHTepHEe mpoMjeHsbuBe Tuna WORD (uHAekc i
npencrasiba onpehen o6poj, mpumjep: %eMW10)).
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3.2.

Tumnosu npomMjeHbUBUX

U3 Tab. 2, 3 u 4. youaBa ce y 4eTBpTOj KOJIOHM TUI IpoMjeHsbrBe. Monukon M340 TTJIK
nojprKaBa cjbenehe THIOBE POM]jCHIbUBHUX

BOOL (6ut, xopucTtu ce 3a mamMmheme caMo jeTHOT OUTa KOju MOXe OUTH MJIH JIOTHYKA
HyJIa WX JIOTUYKA JeTHHUIIA),

EBOOL (xopuctu ce 3a namheme cTama jenHor outa kao u BOOL, ca pa3nukoMm aa
MOXe caJpkaTH MH(pOpMaIjy J1a M ce pagd O y3Ja3HOj WIM CUJIa3HOj UBHUIM NPU
IpeNacKy W3 CTama JIOTUUKE HyJIe Y CTame JIOTHYKE jeINHHIE, IITO MOXKE OUTH BPIIO
3Ha4ajHOo Npu mporpamupamy. Takolhe nma MoryhHOCT 1a ce Moxe BpIIHTH hopcupame
outa mytem coTBepa),

BYTE (Gajt, npencrasiba ocam Outa. KopucTtu ce 3a mpencraBibame I1jelI00pOjHUX
nogaraka y orcery ox -128 mo 127),

INT (uHTEyep, MPOMjEHIbUBA KOja Y MEMOPHjH 3ay3uMa JiBa 0ajTa, OMHOCHO HIECHAECT
outa. Mory npeacTaBuTH 1jeo0pojHe BPUjeAHOCTH Y oricery of -32768 mo 32767),

DINT (aynnu uHTeep, KOPUCTHU CE 32 MEMOPHUCAE 11jeT00POjHUX MOAAaTaKa YKOIUKO
je omcer koju Hyau Tumn noaatka INT HegoBosbaH. Tumn npoMjerssuBe DINT 3ay3uma
mpocTop y memopuju ox 32 6uta, 4 6ajta. Kopuctu ce mpencraBbame 1jeo0pojHIX
BpHU]jETHOCTH y onicery o1 -2147483648 no 2147483647),

UINT (mo3UTHBHY UHTENEP, TUIT TPOMjEHIJbMBE HACTAO O] eHTIIeCKuX pujeun Unsigned
Integer. Tun npomjenspuBe UINT KOpUCTH C€ 3a MPEICTaBJbarkbe I1jeT00POJHUX
nojataka y BpujeqHoctd o 0 mo 65535, 0HOCHO KOPUCTH Ce€ camoO 3a MO3UTHBHE
1jesI00pojHE BPUJETHOCTH. Y MEMOPHjHU 3ay3umMa mpocTop oa 16 Outa, 2 6ajra),

UDINT (nyniu TO3WTUBHH WHTeyep, THn npomjensbuBe UDINT xopuctu ce 3a
MeMopHcame 1jeo0pojHux BpujeaHoctu ox 0 mo 4294967295, YV meMopuju 3ay3uma
npoctop ox 32 6ura, 4 6ajTa ),

REAL (peamnu 6poj, KOPUCTH CE€ 32 MEMOpPHCamE OpojeBa ca IeIUMATHOM TaukKoM. Y
3aBHCHOCTH OJI CHUCTEMa, 3aBHCHU MNpEHH3HOCT REAL mpomjeHsbHBE. Y MEMOpHjU
3ay3umMma mpoctop oj 32 6uta, 4 6ajTa),

WORD (pujed, THII TPOMjeHJbUBE KOjH 3ay3UMa IPOCTOp Y MeMopHju ox 16 Outa, 2
Oajra),

DWORD (nynna pujed, y MEMOPHjH 3ay3uMa BpujeaHocT o1 32 OuTa, 4 6ajra),
STRING (TeKkcT, TUII IPOMjEeHJbUBE KOjU C€ KOPUCTH 3a YyBame TEKCTa y MEMOPHjHU. Y
MPUHIUITY, TUTI poMjeHsbuBe STRING nipecTaBsba HU3 3HakoBa. Hu3 3HakoBa 0IHOCH

ce Ha ASCII kapakTepe, Te je 3a CBaK{ YIHUCaHHU KapakTep NOoTpeOHO 8 Outa Mmemopuje.
N3 paznora mro ce npomjensbue STRING 4dyBajy y TMHAMUYKO] MEMOPH]jH, BEOMA |

B. 3. Knexkesuh, A. OcmaHosuh 43



MPOTPAMABUTHU NOTUYKUN KOHTPOJTEPU — MPAKTUKYM

3.3.

OMTHO MMAaTH TIPEICTaBy KOJMKO 3HAKOBa c€ YHOCH. MakcumaiiaH O0poj 3HaKOBa KOju
ce mory yaujetu y STRING je 65535),

TIME (Bpujeme, TUTI IPOMjEHIJbHBE KOJH CE KOPUCTH 32 MEMOpHCame BpeMeHa. Bpujeme
je cKajapHa BeJIMYMHA Ta y3 CBOjy OpojuaHy BpHjeIHOCT MMa U jeAWHHUILY, T€ je TO
pasyor 3amTo ce OBaj TUI NPOMJEHJbUBE KOPUCTH 33 MEMOPHCAHmE BpPEMEHa, a He
TUNIOBU TIpoMjeHsbuBe Kao mrto cy INT u REAL. CuHTakca ynucuBama OBOT THIIA
MpoOMjeHJbUBE Y cOPTBEp KOjU ce KopucTu 3a nporpamupame [1JIK-a je ,,t#3s%, mTo
KOHKPETHO Y OBOM CIIy4ajy MpeACTaB/ba BPHjeIHOCT Tpajarmba BPEMEHCKOT HHTepBaia
OJ1 TPH CEKYHJIE),

DATE (natym, mpeacTaBiba THII IPOMjEHJBHBE KOJU €€ KOPUCTH 32 UyBambe JaTyma. Y
MEMOpPHjH 3ay3umMa npoctop on 32 6uta, 4 Oajra. [llecHaecT HIKMX OUTA KOPUCTH Ce
3a MEMOpHCambe JaHa U Mjecella y TOJUHH, JTOK Ce BHIIUX IIECHAECT OUTa KOPUCTH 32
MEMOpPHCakE TOIUHE),

DT (natym u BpHjeme, MpeACTaBJba TUI MPOMjEHJBHBE 32 MEMOPHCAIE AaTymMa H
BpeMeHa. Y MEMOpH]jH 3ay3uma mpocTtop oja 64 Oura, 8 6ajToBa),

TOD (catu, TUII MPOMjSHJBUBE HACTAO O eHTNeckux pujeun Time Of the Day. Kopuctu
ce 3a MeMopHcame BpeMeHa. OcaM HajHIKUX OUTOBa je HEMCKOpHUIIhEeHO, OJHOCHO
HUIITA ce He ynucyje y buX. Octanux 24 6uta ce KOpUCTe 3a YIUC CeKYH/IU, MUHYTa
U JIaHa).

KonBep3uja npoMjeH/bUBHX

[Iporpamcku naker Unity Pro XL nipyxa MoryhHocT mpeTBapama MpOMjEHIbUBUX jETHOT
THUIA y JPYTH, OXHOCHO JKeJbeHHU THII. [IpHje modeTka nmpeTBapama MpoMjeHIbUBE jeTHOT THIIA
y IPOM]jE€HJbUBY JPYTOT TUIA, TOTPEOHO je MO3HABATH KOJIUKO KOjH THII IIPOM]jEHIbUBE 3ay3UMa
npoctopa y memopuju. [Ipu ogpehenom nperBapamy THIIOBA MPOMjEHIBUBUX MOXKE J1a 10he 110
ryOuTKa mojaTaka ycjbe pa3inuure OUTCKe Ay KUHE IPOMjEHIbUBE y KOjy je yIHCaH Mo1aTak.
Hexu on mpuMjepa nmpeTBapama jelHOT THIIa [T0JaTaka y IpyTy TUI CY:

e REAL y INT (nperBapame monataka u3 REAL y INT Bpmu ce Ha HauuMH Ja ce

1jenodpojuu ano u3 REAL 3anucyje y INT 1ok ce nenuMainHu auo ogdairyje),

e INT y REAL (npeTBapame je AUPEKTHO, IAje je uujenu nogarak uz INT mjenobpojHa

BpHJEIHOCT, T€ ce TakaB ynucyje y REAL),

e [INT, BYTE, DINT, WORD, DINT, UINT, UDINT, TIME, DWORD vnu REAL y BOOL

(mpeTBapame ce BpIIM Ha HAa4yWMH Ja ykonwko cy mojanu tuma INT, BYTE, DINT,
WORD, DINT, UINT, UDINT, TIME, DWORD wnnu REAL Behu ox 0, oHu ce y Tumy
noaatka BOOL 3anucyjy Kao JOTUYKa JeIMHUIIA, a aKo Cy jemHaku (), OHJIa ce 3amucyjy
Kao JIOTUYKa HyJIa),
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e BYTEy DWORD, WORD, INT, DINT, UINT, UDINT, REAL wnu TIME (nipeTBapame
Ce BpIIM Ha HAYMH Ja C€ BPUjEIHOCT MojaTaka Tuna BYTE npenuiie y HajHUKE OUTe
TUIIOBA TIOJaTaKa y KOje ce MpeTBapa, AOK Ce CBa y CBa OCTalla CIO0O0THA MjecTa,
OJTHOCHO BHIIIE OUTOBE, YIUCY]Yy JOTUYKE HYJIE),

o TIME y INT (npunuxkoM npetrBapama u3 TIME y INT tpeba oOpaTuTH Maxmy 1a je
jenvHuiia 3a Bpujeme y tuny TIME cexyHaa, nok je jeauHuna y tumy INT
MUJIUCEKYH/IA).

3.4. IIporpamcka miuargopma Unity Pro XL

Hakon ymo3HaBama ca aapecama, NPOMjEHJbUBUM, THIOBHMa NPOMjEHJBHBHX, Kao H
OCHOBHHMM THUITOBHMa KOHBEp3Hja u3Mel)y TuroBa nogaraka, morpedHO ce JeTaJbHO YIO3HATH
ca coTBEpOM KOjH C€ KOPHUCTH 3a MPOrpaMHUpPame MPOrpaMabUITHOT JIOTHYKOT KOHTPOJIEpa.
[Iporpamcka mardopma koja ce kopuctu 3a nporpamupame [1JIK-a npoussohaua I1Inajnep
Enextpuk je Unity Pro XL®. HakoH mpaBuiHe MHCTanaIuje coTBepa U MOKPETAEHEM HCTOT,
notpelHO je kpenpatu HOBU npojekar (Ci. 34).

Wil Edit View Services Tools Build PLC Debug Window Help

= Open... Ctrl+ O
Close

E Save Ctrl+5
Save As...

Export Project...
Save Archive ...
& Print... Ctrl+P

Exit

Cnuka 34 — Kpeupare Hosoe npojekma y cogpmeepy Unity Pro XL

8 [TocToju BumIe Bepauja copTBepcke wiatpopme Unity Pro. Bepsuje cy o3nadene cinosuma S, M, L, XL, XLS
W y 3aBUHOCTH O] Bep3Hje KOPHCHUKY ce Tpykajy pasnuante MmoryhHocTn. Hajmama codTBepcka miaropopma je
Unity Pro S u Hymu HajMawme mMoryhHoctn. MoryhHoctu ce oriienajy y mpuctymy OuOIHoTeKama Koje HyIu
co(TBepcka miardopma, Kao M IPUCTYIy IPOrPaMCKUM je3UIMa.
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Haxon otBapama ommuje New, codTBep Tpaxku aa ce omadbepe oarorapajyha Bep3uja
MPOLIECOPCKOT MOAYJIa, IITO je Y CiIy4ajy oBe pagHe cranuiie BMXP3420302 (Cn. 35).

| MNew Project
[
0[] Show all versions
PLC Min .05 Version  Description
= Modicon M340
- BMX P34 1000 02.70 CPU 340-10 Modbus
- BMX P34 2000 02.70 CFU 340-20 Modbus
- BMX P34 2010 02.00 CFU 340-20 Modbus CANopen
- BMX P34 20102 02.70 CPU 340-20 Modbus CANopen?2
- BMX P34 2020 02.70 CPU 340-20 Modbus Ethemet
- BMX P34 2030 02.00 CFU 340-20 Bthemet CAMNopen
i BV P34 20302 0270 CPU 340-20 Bthemet CANopen2
- BMX PRA D100 02.70 Peripheral Remote /0 Adaptor
[ Modicon M580
[ Momentum Unity
[#" Premium
[ Quantum

Cnuka 35 — 00abup ueHmpasHe rpouecopcKe jeOUHUUE Npu Kpeuparby HoO802 rnpojekma

Haxon omabupa BMXP3420302, Bpuiu ce notrBpna omabupa CPU na OK. Onucanum
MIOCTYTIKOM HalpaBJbeH j€ HOBU MPOjeKaT U O0TBapa ce cijbenehu mpo3op npukasan Ha Ci. 36.
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Unity Pro XL : <No name>* - g

Edit View Services Tools Build PLC Debug Window Help

cas|nie|oc|p@aE|e|slisruEEaBnnal Jims@me|rro@ule=onlitw]

- 3], Configuration
G52, 0 PLC bus
&3, 3: CANopen
(23, Derived Data Types
(L3, Derived FB Types
) {3, Variables & FB instances
<o, Elementary Varisbles
oo (@], Derived Variables
wueee (@), Device DDT Variables
B, 10 Derived Variables
{l, Elementary FB Instances
i, Derived F8 Instances
(1, Motion
[}, Communication
[ 53], Program
-y G, Tasks
[, MasT
-3, Events
fe[ ), Timer Events
[y Vo Events
v (7], Animation Tables
e (7], Operator Screens
i1 [{k, Documentation

<[ <]»]» ]\ Rebuild All Project }_ Useremos  },  FDTlogevent J,  Seach/Replace [
Default Project created successiully Juse:svs| NOTBULT &) INS

Cnuka 36 — U32n1e0 npo3opa HAOKOH Kpeupara Hosoe npojekma

Opnabpan je kopunrheHu mpoiecopcku Moy, [la 6u ce Morao nucaTtu nporpam, KOMILIETaH
I[IJIK mopa Outu koHpuryprucaH y codTBEpy M TO OHaKO KaKO je M Y CTBapHOCTH
koH(purypucan. CodrBepcka KoH(puTrypanuja je HEONMXOJHA jep ce HOME OCTBapyje
ycaryameHoct nporpama ca xapasepoM. Kondurypanumja [TJIK-a ce HactaBiba momaBameM
oCTaNMX KopuiheHnx MoyJa.

Ha cabupHunm ce Hanase MOAYJ JUTHUTATHUX yiasa (TPBO JISKUILTE), MOIYJ TUTUTATHUX
ylaza (Ipyro JeKHUIITEe), MOyJ aHAIOTHUX yJia3a ¥ u3iasza (Tpehe JexuiTe), Te Moy Op3or
Opojaua (uerBpro nexumre). Codprepcka konpurypamnuja [1JIK-a peanusyje ce y rpadpuakom
OKpYXemYy KOje y MOTIYHOCTH OJIroBapa M3riiey XapaBepa.

Ha nwmjeBoj ctpamm Cn. 36 nHamasu ce Project Browser, y KoOjeM ce Hala3H II0JbE
Configuration (Ci. 37).

B. 3. KHexeBuh, A. OcmaHosuh 47



MPOTPAMABUTHU NOTUYKUN KOHTPOJTEPU — MPAKTUKYM

Project Browser

IEH Structural view

..... @J Project
e ﬁ’ Configuration
%@, 0 : PLC bus

------------- Eﬂ_{, 3+ CAMopen

............. [j’ Derived Data Types
............. ), Derived FB Types

=) {3, Variables & FB instances
------------- @, Elementary Variables
------------- -« Derived Variables

------------- -v Device DOT Variables
------------- ., 10 Derived Variables
%, Elementary FB Instances

............. (2, Timer Events
............. (3, IO Events
------------- (1, Animation Tables
............. (1, Operator Screens
[ — %’ Documentation

Cnuka 37 — lMpuka3s onyuja y Project Browser-u
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OtBapawem mnosba Configuration oTBapa ce HOBHM Tmpo3op mnpukazaH Ha Cn. 38. Ha
caOuMpHULIM Cce TPEHYTHO Haja3e JABa MOJAYJa, OJHOCHO HamojHa jenununa CPS 2000 u
nporecopcku Moayn P34 20302, xoju ce Halma3u Ha HYJITOM JexHuITy. Ha nexumra jenax,
IBa, TPU W YETUPH MOTPEeOHO je JoJMaTH oAroBapajyhe Momysie pemaoCciujeioM KOjUM Cy
MOCTaBJbEHM XapABEPCKU Ha pajHoj cTtaHuiy. [Ipuje omabupa moayma, moTpedHO je uzabpaTu
onrosapajyhy Bep3ujy ¢hupmBepa koja ce 6upa Ha nanajyhem menujy npukasanom Ha Ci. 39.

@ PLC bus R

Bus: 0 BMe P34 20302 0270 v

-

Cnuka 38 — KoHgpuzypayuja I1/1K-a y cogpmeepy Unity Pro XL
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TpenyTHa Bep3uja pupmBepa koju ce kopuctu je 02.70.

£

Bus: 0 B F34 20302 0270

B P34 2000 0270 A
Bhe P34 2010 01.00
Bhix P34 2010 0200
BMe P34 20102 0210
BMe P34 20102 02.30
B P34 20102 02.40
BMe P34 20102 0250
BMe P34 20102 0260
Bhdee P34 20102 0270
B P34 2020 01.00
BMe P34 2020 0200
Bhe P34 2020 02710
BMe P34 2020 0230
BMe P34 2020 0240
Bhe P34 2020 0250
B P34 2020 0260
BMe P34 2020 0270
Bhfe P34 2030 01.00
B P34 2030 02.00
BMe P34 20302 0210
02 0

CP5
2000

P 0z
B P34 20302
BMix P34 20302 0260
EMx P34 20302 0270
Brx PRA 0100 0210
EMx PRA 0100 0230
EMi PRA 0100 0250
Brx PRA 0100 02.E0
Br PRA 0100 0270

Cnuka 39 — U360p sep3uje chupmeepa Koju ce Kopucmu rpu npoepamuparby M/1K-a
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Ha npBo nexwuite moTpeOHO je 1oJaTH MOIYJ IUTHTATHUX yiasa. [[BOCTpYKHUM JIHjeBUM
KJIMKOM MHIIIA Ha JISKHUIITE Ha MO3UIIKjU 1, OTBapa ce HOBU MPO30p, T€ j& MOTPeOHO je HaBeCTH
KOjU MOJYJI C€ Kelu oJaTH. Y MPo30py Cy MOIYJIH IPyNHCaHU 10 QYHKIMjH paay JaKIier
npoHaTaXewa Moayna. bupa ce rpymna Discrete jep je MOIyn IUrMTamHHX ynasza. M3 Beh
MPETXOJHO OIMCAHE XapABEPCKE CTPYKTYpE pallHe CTaHUIlEe, MO3HATO je Ja je y TpPBOM
aexuirty Monyn tuna BMXDDI1602 (Cn. 40).

[MoTBpna omabupa moayna norBphyje ce onmujom OK.

New Device
|
Topological Address: o
Part Number Description ”
(- Communication
- Courting
E_j ..... D,Isc:-ae
------- BMX DAI 0805 Dig 21 220 Vac
"""" BMX DAl D814 Dig 8«11 100 to 120Vac lsolated
"""" BMX DAl 1602 Dig 16l 24 Vac/24Vdc Source
------- BMX DAI 1603 Dig 161 48 Vac
"""" BMX DAl 1604 Dig 161 100ta 120 Vac
"""" BMX DAOQ 1605 Dig 16 O Triacs
'
"""" BMX DDI 1603 Dig 161 48 Vdc Sink
"""" BMX DDI 1604 Dig 161 125 Vdc Sink
"""" BMX DDI 3202K Dig 321 24 Vdc Sink
"""" BMX DDI 6402K Dig 641 24 Vdc Sink
"""" BMX DDM 16022 Dig 81 24 Vdc 80 Source Tr
"""" BMX DDM 16025 Dig 81 24 Vdc 8Q Relays
"""" BMX DDM 3202K Dig 161 24 Vdc 160 Sour Tr
"""" BMX DDO 1602 Dig 16Q Trans Source 0.5A
"""" BMX DDO 1612 Dig 16 O Trans Sink
"""" BMX DDO 3202K Dig 32Q Trans Source 0.1A
"""" BMX DDO 6402K Dig £4Q Trans Source 0.1A
------- BMxX DRA 0804 Dig 8Q 125 Vdc
"""" BMX DRA 0305 Dig 8Q Isolated Relays
"""" BMX DRA 1605 Dig 160 Relays
"""" BMX ERT 1604 DIG 161 24/125VDC TSTAMP

Cnuka 40 — N360p modyna oueumanHux ynasza BMXDDI1602

B. 3. KHexeBuh, A. OcmaHosuh
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JonaBame Moysa AUTUTATHUAX W3J1a3a BPIIW CE HA CIWYaH HA4YMH. JeqrHa pa3iiiKa je 1mTo
Ce Ha JISKHUIUTE JBa MOCTaBJba JUTHTAIHU U3J1a3HU Moayidl BMXDDO1602.

[TocraBspame MOyNIa aHAJIOTHUX yJia3a M M3J1a3a Ha Tpehe JexuITe BpIIy ce Ha HaYMH Ja
ce onabepe rpyna Analog, Te ce bupa moaen BMXAMMO0600.

Ha getBpTO nexumte moTpeOHO je moaatu Moayn Op3or 6pojaua. Momen 6p3or Opojaua
BMXEHC0200 nana3zu ce y rpynu Counting. YKOJIHMKO c€ TI0jaBU MPOOJIEM Y Be3U Ca MOAYJIOM
Op3or 6pojaya, MOy je MOTPEOHO YKIIOHUTH ca CAOUPHHUIIE, jep C€ HE KOPUCTH.

Kana ce 3aBpiu nporiec koHuUryparuje, mpo3op 3a KoHdurypamujy usriena kao Ha Ci. 41.

@ PLC bus =

Busz: a Bide P34 20302 0230 W

CnuKa 41 — Uzened cabupHuue /1K-a y coppmeepy Unity Pro XL HaKoH 3a8puieHe KoHpu2ypayuje

Cienehu kopak je AojjesbuBame ajpeca yila3uMa W H3Jla3uMa Ha CBUM MOJIyJUMA.
HonjesuBame aapeca MOUYNbE TBOCTPYKUM JIMj€BUM KJIIMKOM Ha ojaroBapajyhu Momys koju ce
HaJla3u Ha cabupHHULM y KoHpurypatopy (Ci. 41).
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OtBapa ce npo3op npukaszad Ha Ci. 42 u motpedHo je ogabpatu kaptuiyy BMXDDI1602 na
JIMj€BOj CTPaHH MPO30pa.

0.1: BMX DDI 1602 =R

Dig 161 24 Vdc Sink

[ emxois02 ™ Overview | | 1/O obiects
BE Channel 0
Bey Channel 8 W0 wariatle creation

Address

Comment |

Prefix for name:

Type: EEOOL #01.2 EBOOL

3

4 #01.3 EBOOL
5 #071.4 EBOOL
[

7

3

Create

Comment:

#1015 EBOOL
016 EBOOL
#01.7 EBOOL
g #01.8 EBOOL

140 Objects

Ehanel [eem T [Znia EBOOL
Configuration: kv [Juko [[]=KF Select al 11 =01.10 EEOOL
System: [ zana 12 10111 EROOL

5 13 %101.12 EBOOL
s L Unselect i [ PR EBOOL
Parameter: [ zanater [] D [ paF 15 0114 EEOOL
Command: [ zanater [] D [ paF 16 #0115 EBOOL
mplicits: W [ []#0 []#F []HERR 17

[(]=@ []=aw [=e0 []=aF

Update

Update grid ‘

Cnuka 42 — Adpecuparbe ynasHux ypehaja Ha mooyny duaumanHux ynasa BMXDDI1602

Hakon Tora morpebno je omabGpatu kaptuity I/O objects. Beh je ommcano nma aapece
JTUTHTATHUX yJia3a MOYHbY ca 3HAaKOBUMA ,,%[*, Te Kako O TOOWUIN MPUCTYII aapecamMa yasa
Ha MOJIyJly TOTpeOHO je O3HauuTH KBaapatuh mopexa kojer mumie ,,%/[“ (Cin.42) u norom
ocBjexuTH Tabeny nputrckoMm Ha Upgrade grid.

Ocsjexxena Talena npuka3zaHa Ha jaecHoj crpanu Ci. 42, rnje cy HaBeJeHE aapece CBUX
yJla3a KOjH IOCTOje Ha MOJIYJIy U BUXOBH THNOBU. CBAaKOM yia3y MOXKeE Jla Ce JIOJIUjell UMe
KOjUM ce Yy Iporpamy MOXXe IO3MBaTH yMjeCTO HaBohema KomIuieTHe anapece. Mmena ce
yIUCyjy y Kononu Name.

HNMena nmpoMjeHJBUBUX MOTY Ja OyJly MPOM3BOJbHA, aJld HAjOOJBE j€ 3aJaTH UMEeHa Koja he
OJIAKIIaTH Iporpamupame. [Ipumjep Tora je na je Ha aapecu %I/0.1.0 noBe3aH npekuaay 1, te
je HajOboJbe maTH MME HaBENICHO] MpOMjeHJbUBO] Prekidacl. HakoH 3amaBama MMEHAa CBUM
IIPOMjEeHJbUBUM, OJHOCHO YJIa3uMa, 100uja ce Tabena nmpukasana Ha Ci. 43.

Hctu moctynak TpeGa MOHOBUTH 32 MOJYJI JUTUTATHUX M3Ja3a. JennHa pasiuka je y Tome
miro ce npuje onuuje Update grid, o3nauaBa kBagpatuh Koju mopej cBor uMeHa uma ,,%Q".
Haxkon noxjessuBama MMEHa MPOMjeHIbUBHMA, Tabena u3jiaza Ha MOJyJy AUTHTAIHUX U3J1a3a
he mmartu msrien xkao Ha Ci. 44.
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Address Mame Type | Comment
1 %10.1.0 Prekidac EBOOL
2 o Prekidac? EBOOL
3 0.2 Prekidac3 EBOOL
4 =013 Frekidacd EBOOL
5 2014 Taster] EBOOL
B %101.5 Taster2 EBOOL
7 Z01.E Taster3 EBOOL
g Z01.7 Tasterd EBOOL
9 zl01.8 Opt_senzar  (EBOOL
10 Z01.39 Ind_zenzor  (EBOOL
11 #0110 iKap_zenzor (EBOOL
1 : MHuzniStop EB
14 JI01.13 CEBOOL
15 o114 EBOOL
16 %0115 EBOOL
17

Cnuka 43 — Tabena yaasHUX npomjeHsbusux ca aopecama, UMEHOM U murom

Address Hame Type | Comment
1 200,20 Motor_Lijewo  (EBOOL
2 20021 Matar_Desna (EBOOL
] 0022  iCrvenal EEOOL
4 0023 iZutal EBDOL
] 0024 i Zelenal EBDOL
G 0025  iBielal EBDOL
7 0026  iBiela? EBDOL
a 20027 i Zelena? EBDOL
9 0028  iZutad EBDOL
10 #0029  iCrvenal EEOOL

Cnuka 44 — Tabena uzna3HUX MPOMjeHsbUBUX Ca AOPeCAmMa, UMEHOM U MUrom

12 200211 EBOOL
13 =00.2.12 EBOOL
14 #00.2.13 EBOOL
15 #00.2.14 EBOOL
16 #00.2.15 EBOOL
17

B. 3. KHexxesuh, A. OcmaHoBuh
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[Mocrymak 3a aHajOrHE yia3e ¥ U3J1a3e je CIIMYaH Kao M 3a JUTUTATHE Yila3e U U3Jia3e caMo
mro ce npuje onuuje Update grid, o3naun kBanpatuh nopen xojer nuiie ,,%IW* u ,,%0W*.
Haxon npomjene Ha3uBa MpOMjCHJBMBUX, Ta0eIa aHAJIOTHUX yJia3a M W3j1a3a M3rjieaa Kao Ha
Ca. 45.

| Addess | Neme | Type| Comment
2 %Iw0.3.0 Analogni_ulaz (INT
i3 Zw0302 INT 5
‘4 ZwW0303 INT

5 zZ0wo30 INT

‘6 Z0wW0301 INT

i7 ZIW0.3.1 Potenciometarl INT

‘8 ZW0311 ANT

i9 ZWwW031.2 | ANT

10 f2IwW031.3 INT

11 %Z0w031 INT

12 Z0W0311 INT

13 %Iw0.3.2 Potenciometar2 INT

14 fZIwW0321 ANT

15 jZIw0322 ANT

16 j2IwW0323 ANT

17 j20w032 ANT

18 Z0wW0.3.21 INT

19 #Iw0.3.3 ; INT

20 ZIW0331 INT

‘21 ZwW0332 ANT

22 [#wW0333 INT

23 |xOW033 INT

24 [xO0W0331 INT

125 ZIw0.3.4 ; INT

26 Zw0341 INT

27 %Z0W034  Analogni_lzlaz  INT

28 [z0w0341 INT

Cnuka 45 — Tabena usnasHUX MPOMjeHsbUBUX Ca adpecama, UMEeHOM U murom
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3a momyn Op3or Opojada HUje MOTPEOHO YHOCHTH HAa3WBE MPOMjEHJbUBHUX y Tabemy jep
HUjenaH ypehaj Huje crojeH Ha Moy Op3or Opojaya.

Crucky CBHUX TPOMjEHJPUBUX CE€ MOXE TPUCTYNHUTU y Project Browseru Ha KapTUIU
Variables & FB instances, NTBOCTPYKHM JIMjeBUM KJIMKOM Muima Ha Elementary Variables

(Cn. 46).

Project Browser

%a Structural view

Cnuka 46 — lpucmyn criucky 0eguHUCaHUX NPoMjeHbU8UX

....... a’ Project
........... [3’ Configuration
R [3’ Derived Data Types
1, Derived FB Types
[ — {2, Variables & FB instances
----- &, Elementary Variables
----- @, Derived Variables
----- .v Device DOT Variables
----- .v IO Derived Variables
----- &, Elementary FB Instances
----- “, Derived FB Instances

............. DJ Motion

............. [3’ Timer Events
I [3’ I/0 Events

------------- (1, Animation Tables
------------- ), Operator Screens
[ f— %’ Documentation

B. 3. KHexxesuh, A. OcmaHoBuh
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[Tpunukom mokpetama kKaprtuue Elementary Variables, oTBapa ce TaGena CBUX yHECEHUX
IPOMjEHJbUBHUX, T€ jé MOoTryhe Jo7aBaTh HOBE POMjEHIbUBE UM MU]jEHATH MocTojehe (Ha3uB
MIPOM]jCHJbMBE, THII TPOM]jCHIBUBE, J10/I1aBakh¢ KOMEHTapa UT/I. ).

Hakon codrepcke kondurypamnuje [1JIK-a m agpecupama ynaza u u3aza, MOXE cCe
3aroueTH ca MUCcamkeM rporpama. JInjeBuM KIMKOM MUILA Ha KapTuiy Program, 3atum Tasks,
Te HaKOH Tora MAST, nobuja ce mpuctyn kaptuuu Sections. Ilucame mporpama MOYHEE
KpenpameM HOBOTI' Mporpama, JECHUM KIMKOM MUIIA Ha OMIUjy Sections, a 3aTUM U300poM
ontjoM New Section, kao mTo je nmpukazano Ha Ci. 47.

............. [, SR Secti Mew Section ...

------------- (L2, Timer Events L i
............. [3’ I/ Events
------------- (1, Animation Tables
------------- (1, Operator Screens Add User Directory ...

- |[§k, Documentation Add Hyperlink ...

Cnuka 47 — Kpeupare Hosoe npozpama y cogpmeepy Unity Pro XL

Kako 6u ce reHepucao HOBH MpoOTrpaM MOTPEOHO je 3a7aTH KEJbEHO MME IMporpamy U
onabparu je3uk y kojem he mporpam 6utu nucan (Ci. 48). Y nmosme Name ynucyje ce ume
nmporpama, 10K ce Ha MeHH]y Language Oupa MpOrpaMcKH je3HK.

Codrrepcka mnatdopma Unity Pro XL Hynu niporpaMupame y BUIIE MTPOTPAMCKHX je3UKa.
Koju nporpamMcku je3ury Mory jia ce€ KOPUCTE OIMCAHO je Y HapeIHOj IJIaBu.

VY OKBHpY jeqHOT NMpOjeKTa KOPUCHHK MOXE Ja HallpaBH BHIIE Mporpama OABOjEHHX Y
paznmuuuTe ImjenuHe (eHra. Sections), Kako OW ceOW OJIaKIIao TMPETJICAHOCT Mporpama.
[Iporpamcke 1jennHe MOTY OUTH MHCAHE Y PA3IMYUTHM IIPOrPAMCKHUM je3ULIIMA.
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Mew

General | Localization | Condition | Comment

Mame:
Program

Language: Protection:
LL984 Segment W Mone W

ST
IL
SFC

LD

LL584 Segment

oK Cancel Apphy Help

CnuKa 48 — Kpeuparbe Hogoz npozpama

3.5. Hporpamcku jezuuu IIJIK-a Mogukon M340
[Ter mporpamckux je3uka koju cy nedunucanu cranaapaom IEC 61131-3 u koju mory 1a ce

Kopucre 3a nporpamupame [1JIK-a Mogukon M340 cy:

o Crpykrypupanu TekcT (eHri. Structured Text, ST),

e Jlucra napen6wu (eura. Instruction List, IL),

o @ynkuujcku 010k nujarpam (eHri. Function Block Diagram, FBD),

e JbectBuuactu aujarpam (eurit. Ladder Diagram, LD),

o CekBennujannu GyHKIUjcKU aujarpam (eHri. Sequential Function Chart, SFC),

o L1984 Segment (cieumduyan 3a [lInajnep Enexrpuk, HUje neduHMcaH ctaHaapaoM
IEC 61131-3).

3.5.1. Crpykrypupanu tekcrt (S7)

Crpykrypupann Tekcet (S7) mpeacraB/ba jeTaH OJ TET TMPOrPaMCKUX je3UWKa 3a
nporpamupamse [UJIK-a mo crammapny [EC-61131-3. Ilucame mporpama je CIMYHO
porpamMupamy y nMporpaMckoM je3uky Pascal. UHCTpyKIMje ce UMy jeIHa u3a Apyre, Te ce
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Ha Ta] HAYMH U U3BpIIaBajy. CTpyKTypHpaHU TEKCT Kao MPOTPAMCKH je3uk y copTBepy Unity
Pro XL omoryhaBa xopuiiheme UTEpaTUBHUX IMETJbU, YCIOBHUX IMETJbU, KA0 U PA3TUIUTUX
dbyHKIMja YKIBYUyjyhn MaTeMaTuuke.

[Tpumjep jeaHe MuHMjE MporpaMa HarucaHor y S7 mporpaMcKoM je3HKy je:
Vrijednost = SQRTREAL(Vrijednost)-

HaBenena napen0a m3pauyHaBa KBaJpaTHU KOPHjE€H MPOMjeHIbUBE Vrijednost uuju je THII
REAL wn yniucyje je Ha UCTY aapecy.

3.5.2. Jlucra uncrpykuuja (IL)

Jlucta MHCTpyKIMja je MPOTPAMCKH je3WK KOjH je CIu4aH aceMOiaepckoM je3uky. Caka
MHCTPYKIIM]ja Ce MHIIE Y HOBOj JMHUJU Kojaa. MHCTpyKIMja ce cacToju 011 jJeHOT onepaTopa u
HaKOH mera Hu3a omnepanana. I[lo crammapny [EC-61131-3 mOCTOjM HEKOJIMKO BpCTa
oreparopa, a HeKu Off lbUX Cy:

e LD (KOpHCTH Ce 32 YIHCHBAKBE OINEpaH/ia y PErucTap KOju ce KOPUCTH 3a YIIHUCUBAE
pesyiirata),

e LDN (KOpHCTH c€ 3a YIHCHBAKE HETUPAHE BPHU]EIHOCTH ONEpaHIa y PerucTap Koju ce
KOPHCTH 3a YIUCHBAE pe3yiTara),

e AND (xopuctu ce kao omnepartop jJoruuke / pyHkuuje),
¢ OR (oneparop noruuke /LI pyHK1HM]E), UTA.
[Ipumjep MHCTPYKIIHje y MpOTpaMCcKOM je3uKky /L nar je:
upisi operand: LD C (x upisi operand C *).

[IpBu nuo wWHCTpyKHHje Tpuje oreparopa LD mpencraBjba Ha3WB HHCTPYKIH]E (CHIJ.
Label). Onepatop LD je onepaTop 3a yIHCHBambE OTepaH/ia y perucrap, 1ok je C onepany Koju
ce yniucyje. Ha kpajy mHCTpyKIIHje Hajla3u ce KOMEHTap KOjU C€ MOKE KOPUCTUTH Kao JJ0IaTHO
MOjalIbEeHE M KOJU Ce HE KOMIIAjIupa.

3.5.3. CexkBenumjajanu pyHkuujcku aujarpam (SFC)

CexBennujaman  QyHkujckun  nujarpam  (SFC) je TporpaMcKd je3WK HaMUjCHEH
porpaMupamy CeKBEHIMjaJHUX ylpaBibama. | paguuku je je3uk u mnozcjeha Ha nujarpame
TOKa y MporpamMHpamy, a 3alpaBo je MpuiaroeH MpuKa3uBamy U YIPaBJbalkby KOpaluMa y
MPOoIIECy KOjUM ce yrpasJiba. [Ipoliec ynpapibamba CHCTEMOM OYHLE 0JIpel)eHUM YCIIOBOM KOjU
Mpe/ICTaBJba MOYETAK M3BPIIABamka IUKITyCca, HAKOH TOTra CIHjeAr MPOU3BOJbaH Opoj yciaoBa
Koju he omoryhutH ynpaBibambe CUCTEMOM y IPYroM KOpaky. 3a mpeja3ak y CBakM HapeaHU
KOpak 3ajaje ce oapeheHn yciaoB Koju Tpeba Outu ucmymeH. Ha kpajy cekBeHIle Halla3u ce
NOCJbEIlbY KOpaK Koju KopHuihemeM oapeheHor ycnoBa MOXe Ja BpaTh YIPaBJbamkbe Y HEKU
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Ol TPEeTXOJHMX Kopaka. Kopamu cy mpeacTaB/beHHM NpaBOYraOHUIKMA, TOK ce CUMOOI
MOYETHOT KOpaKa pas3iuKyje oJf octanux OynokoBa. Haumn xopumhema SFC npukasaH je Ha
Ca. 49.

MoyeTHM KOpaK y Kojem
Crapt je cuctem cnpemaH 3a
noKpeTamwe

—T—ycnos 1

Kopak 1
/Crame 1

U3na3

-+ vycnos n

n Kopaka

Cron 3aBpPLUIHM KOpaK

Cnuka 49 — CmpyKkmypa cekeeHyujanHoe ¢hyHKyujckoe oujaepama (SFC)

3.5.4. JbecrBnuactu qujarpam (Ladder)

JbecTBHUYacTH MjarpaM Kao HAYMH MPOrpaMHpara HAcTao je Aa O OJIaKIIao HHKEHhepuMa
KOJH TOCjelyjy 3HAE U3 TIPOjEKTOBaka PEJICJHUX IeMa, Ja IITO JIAKIIE HAMTUITY MPOrPaMCKH
koa. Kopunrhewem nporpaMckux cumoOona (pa3HuUX BpcTa TajMepa, Opojaya, UT/.) Kpeupa ce
porpam.

JbecTBHUacTa CTpyKTypa MojJvjesbeHa jeé Ha MPOou3BOJbaH Opoj nuHUja (panrosa). [la Owm
jenaH paHr OMO BaJlU/IaH, ca JIMjeBe CTpaHe MOCTaBJbajy ce yJa3He BETUYNHE, OJTHOCHO YCIOBH
Koju Tpebajy OuMTH uCIymeHH Aa Ou ce m3Bpmmia oxpehena akmuja. Ca mecHe cTpaHe ce
NIOCTaBJbajy M3Ja3M Tj. aKIMj€ U CBAKHM PaHT MOpa UMaTu Oap jeJJaH WM BUIIIE aKIhja.

Kox y nmporpamckom jesuky LD ce yuTa 003ro Ipema J0Jbe, Te CBaKa JHUHHMja Ce YUTa ca
nujeBe cTpane mpema aecHoj. Kama je IIJIK y omeparuBHOM cTamy, OH YMTa KOMILUIETaH
JHECTBHYACTHU JMjarpaM M MUjeha yIpaBbambe YKOJIUKO je AOILIO 10 UCIyHhaBama oapeheHnx
ycinoBa. Moryhe je MOCTaBUTH WCTH YJa3HW/M3Ma3HH ypehaj y pasmuuuTuM paHroBUMA
seectBruacte cTpykrype. Ha Cn. 50 mpukasaH je nmpumjep jeIHOCTaBHOT Iporpama.
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Yna3 U3na3

e
AN

/-

Cnuka 50 — lMpumjep npozpama y npo2pamcKom jesuky LD

VY mpBom ciydajy (Ci. 50) uzna3 he umatu crame JOTUUYKE HyJIE CBE JIOK j& CTame yiasza
JOTMYKa HyJa. 3a yna3 ce KOPUCTH HOPMAJIHO OTBOPEHM KOHTAKT YWja BPUjETHOCT IOCTaje
JIOTUYKA JeMHUIIA TEK KaJa je ucnymeH oapehen ycmon. KonkpeTHo, Ha paHO] CTAaHUIU TO
MoOXKe OUTH jefaH o]l MpeKuaaya KOju KaJa ce akKTUBHPA, YCJIOB Ha yJa3dy IOCTaje UCIYHbCH,
OJIHOCHO JI0JIa3H JIO MPOMjEHE CHUTHAJIa ca JIOTMYKE HyJie Ha JIOTWYKY jenuHuiry. CBe J0K je
yJIa3HU YCIIOB UCIYH-€H, OJJHOCHO JIOK j€ Ha JAUTHTAIHOM yJa3y JIOTMYKa JeIMHULA, u3Ja3 he
OUTH aKTHUBaH.

VY npyrom ciydajy ce Ha yna3y KOPHCTH HOPMAjlHO 3aTBOPEHH KOHTAKT, a IpHUMjep
HOPMAJTHO 3aTBOPEHOT KOHTAaKTa Ha paJHOj CTAHUIM je HYXHU cTon. M31a3 he Outu akTuBaH
CBE JIOK He J0h)e 710 MpoMjeHe yIa3HOT CUT'HAJIA ca JIOTHYKE jeIMHUIE Ha JOTn4Ky Hyy. [Topen
npukazanux cum6omaa Ha Ci. 50, 3a nucame mporpaMa Mory ce KOpUCTUTH TajMepu, OpojadH,
KOMITapaTOpH UT/.

3.5.5. ®yukunujcku 010k 1ujarpam (FBD)

Oynkuyjcku OJOK AujarpaM MpejacTaBiba rpadUyKd HAYMH MpOTrpamMupama. YJazHe H
W3JIa3He MMPOMjEHJBbUBE CE MOBE3Y]y Ha yia3e, OAHOCHO u3ia3e 01okoBa. Moryhe je moBe3uBaTH
0JIOKOBE, OJJHOCHO HW37Ia3e jeqHOr OJIoKa MOBe3aTH 3a yia3uma japyror Onoka. Konekmuje,
OJIHOCHO JIMHH]j€ KOjuMa ce OJIOKOBH MTOBE3Y]y CYy OpUjEHTHCAHE, OJJTHOCHO CUTHAJIN CE MPEHOCE
ca JijeBa Ha JeCHO. BUTHO je HaracuT 1a YKOJIUKO ce TIOBe3Yjy OJ0KOBH, KOHEKIIH]a u3Mely
BUX TMPEHOCH CUTHaN ojapeheHOr THIla, T€ HW3JIa3 jeaHOr OJIoka Mopa WMaTH WUCTH THI
IPOMjEeHJbUBE Kao yJa3 Apyror Ooka.
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3.6. Onuc 0;10K0Ba y IPOrpaMcKoM je3uky FBD

VY oBoM mornamiby jAeTasbHO he OuTH omucaH mnporpamcku jesuk DyHKIHjCKH OJI0K
nIyjarpaMm, oJHOCHO Owhe omucaH cBakW (PYHKIIMJCKH OJIOK MOjEIMHAYHO. Y3 OIMUC CBAKOT
050Ka JaT je CIMKOBHUT NpUMjep uHja ce (YHKIHMOHATHOCT MOXE IMPOBJEPUTH HA PaTHO]
CTaHUIIH. YKOJIHUKO je o1adpaH MporpaMcku je3uk FBD, yHoc 6JI0KOBa MOXKE J1a C€ U3BPIIN Ha

JIBa HAUMHA. JeaH o/ HayMHa je mpukasan Ha Ci. 51.

Ctrl+V

Zoom

. Data Selection...
ﬂ FFE Input Assistant... Ctrl+|
SR Subroutine

= Link F&
-} Pin negation

=& Jurnp

JL: Jumnp Label

< Return

&) Comment F&
2 Go To.. Ctrl+G
i Initialize Animation Table Ctrl+T
& Initialize New Animation Table Ctrl+Shift+T
Properties... Alt+Enter

Cnuka 51 — YHoc 6aoka nymem onuuje Data Selection

[IpuTHCKOM JECHOT KJIMKA MHUINA HA MOBPIIMHY IpeaBul)eHy 3a MporpaMHupame 0TBapa ce
nonyhenn menu. Hakon nzbopa omnmje Data Selection moTpebHO je yHujeTH ume 6oka. Hakon
yHOCa MMEHa, o/1abup OJ0Ka MoTBphyje ce TactepoM Enter, Te ce OJOK MOCTaB/ba Ha PAIHY

MOBPILUKHY.
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Jpyru HaunH yHOCa OJIOKOBa Ha paJHy MOBPIIUHY je u3bopom omnmuje FFB Input Assistant
y uctom meHujy. OtBapa ce HoBH 1po30p (Ci. 52) Koju oNakKiaBa TPaKeme KeJbEHOT 0JI0Ka U
Jaje mperaeanuje nadopmaije o 6J0Ky.

[N Function Input Assistant
EFE type AND W gI
Instance ; [not available] W J

Protatype
Mame Type no. Comment Entry field
= <inputs:
& N AMNY_BIT 1 Input bit sequence (E...
@ L AN BIT o
TR [ANY BIT BWM
= =outputs:
& OUT | ANY_BIT 1 Output bit sequence
g <inputs/...
Add Pin Remove Pinlz)] Help On Type

Special Aszzistant. .. Cancel Help

CnuKka 52 — YHoc 6n0kosa Ha padHy nospwuHy nymem FBB Input Assistant onyuje

VY nosse FBB Type yHocH ce Ha3uB OJ0Ka KOjU ce xenu Kopuctutu. Moryhe je nonasaty,
OJIHOCHO OpucaTu oapeheHe ynase ca 6;10ka. CBaku OJIOK KaJia ce IMOCTaBH Ha paJHy MOBPIIUHY
npeaBuleHy 3a nporpamupame UMa CBoje M€ U Ha HeMy IMUILE MTa je QyHKIHja 1M10jeANHUX
npukipydaka. ['eHepaHo, cBaku 070K MMa MPUKJbYYKE U TO Ca JIMjeBE CTPAHE yJiase, a ca IECHE
u3nase. [IpoMjeHsprBe ce MpUIPYXKY]y OJOKOBMMA Ha HauMH J1a C€ JBOCTPYKHM KJIMKOM Ha
onpeheHn TpHKIbyYaK u3abepe KeJbeHa IMPOMjEHJbHBA YHjHU THII MOpPAa OATrOBapaTH THUITY
NPUKJbYYKA.
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3.6.1. @yHkuMjcku OJOKOBH JIOTHYKHUX ONepanuja
brokoBrMa TOTMYKKUX omnepaiyja npunaaajy 0JI0KOBH:
e AND (noruuko N),
e OR (norunuxo NJIN),
e RS (610K ca TOMUHAHTHUM PECETOM),
e SR (610K ca TIOMUHAHTHHM CETOM),
e F TRIG (610K 3a IETEKIU]y CUTa3HE UBUIIEL),
e R TRIG (610K 3a IETEKIN]Y y3Ja3HE UBHIIEL),
e MOVE (610K ca yucuBame BPHjeIHOCTH),
e XOR (exckiry3uBuo WUJIN),
e NOT (6mok Heraryje),
e SET (610K 3a ceToBame) 1
e RESET (610K 3a peceToBame).

bnok AND moxe na capu pou3BoJbaH 0poj yinas3a u camo jenad uzinas. W ynasu u usnas
u3 6710ka cy Tuna BOOL. V3na3 he OuTH JIOrMYKa jeIMHUIA CaMO Y CIy4ajy Kaja Cy CBU yJia3u
UCTOBpeMeHo jiornyka jenuuuna (C. 53).

AND

-Prefidact — 1M1 oUT —Crvenad
Presidac2— N2

Cnuka 53 — lNpumjep Kopuwhera yHKYujckoe 6aoka AND

Ha mpumjepy ca Cxa. 53 upBena namnuia he OMTH akTUBUpaHA caMO Yy CIIy4yajy ako Cy
aKTUBHPAHU U TIpekuaad 1 u npekuaay 2.

biok OR Moxe aa caapku Mpou3BoJbaH Opoj yiiaza u camo jeman uszjias. Mzma3 he outn
JIOTUYKA JeIMHUIIA Y CITy4ajy Ja je Ouio Koju of yiasza jorudka jenununa (Cin. 54). Ynasue
BPHjETHOCTH Kao U uzna3 cy tuna BOOL.
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[

-
'

OR

-Taster1— M1 oUT —Zutad
Taster2— |N2

Cnuka 54 — lpumjep kopuwhera ¢pyHKYujckoe 610ka OR

Ha npumjepy ca Cn. 54 xxyta namnuua he OuTH akTHBHpaHa y ciydajy Ja je€ MPUTHCHYT
OWJIO KOJU TacTep WK 00a TacTepa UCTOBPEMEHO.

brox RS canpxku ynase cer, peceT u uzna3. CBe NMpoOMjeHIJbUBE KOJ€ C€ KOPUCTE CYy THIIA
BOOL. bnok RS nma nomuranTtas pecet (Ci. 55).

RS O

RS

Tasteri— s o1 —Zelenad

Tasterd— R 1

—

Cnuka 55 — lpumjep Kopuwhera ¢hyHKYuUjckoe 610Kka RS

VYV npumjepy ca Cn. 55 noBohemem noruuke jenuHuIe Ha ynaz S (kopumrheH je Tpehu
Tactep), 3eJieHa Jamnuia he OUTH aKkTUBUpaHa CBE 10 TPEHYTKa Kaja ce Ha yna3 R (4eTBpTH
TacTep) He JOBEE JOTUYKA JeAMHUIIA. Y KOJMKO ce Ha 00a yJia3a HCTOBPEMEHO JTOBEC JTIOTHIKA
jenuHuna, nzna3z he OUTH MOCTAaBJbEH Ha JIOTHUYKY HyIy, jep (yHKuujcku Onok RS uma
JOMHHAHTaH pecerT.

brox SR uma ucty ¢pyHkumjy kao u RS ca paznmukom j1a je cet nomuHantas (Ciu. 56). Cee
npomjeHbuBe cy Takohe tuna BOOL.
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5R 0
3
SR
Taster1— 51 21 —Bijelal
-TasterZ—R -

Cnuka 56 — lpumjep kopuwherba ¢pyHKYujckoe 6s10ka SR

[Iputnckom Ha MPBU TacTep, OJHOCHO JTOBOHEH-EM JIOTUUKE jeIUHUIIEe Ha yna3 S/ u3nas u3
0JI0Ka TIocTaje JoruyKa jeauHuIa (Oujena JaMnuIa je akTuBHa). Y KOJIHMKO fohe 10 mpoMjeHe
CTama MPBOT TacTepa ca JIOTHYKE jeIMHUIIC Ha JIOTUYKY HYJy, U3J1a3 U J1aJbe OCTaje JIOTHUKa
jenuHuiia. bujena mammnuia mpecraje Ja €eMUTYje CBJETJIIOCT y TPEHYTKY Kaja Cce MPUTHUCHE
JIpYTH TacTep, OJHOCHO Kaja ce Ha yna3 R MoBe/e IOTUYKa jeqUHUIA. Y KOJIUKO Cy 00a yna3a
JIOTUYKA JeIMHUIIA, U3JIa3 OCTaje JJOTUYKA JeIUHMIIA jep j€ yJia3 CeT IOMUHAHTAaH.

Oynaknujcku 010k F TRIG miocTaBiba W3ja3 HA JIOTUYKY JEIMHUITY YKOJIHMKO CE€ Ha yJazy
JIETeKTyje MpoMjeHa ca JIOTMYKE jeAMHUIE Ha JOTWYKy Hyny. M3ma3 ocraje akTMBaH camo y
jEeIHOM TPOTPAMCKOM LHUKIYCY, T€ CE€ MOKE HCKOPHUCTHTH Kao OKHAa4 3a HEKH JpYTu
¢yHkuujcku 010K ako cy nosezanu. [Ipumjep xopumrhewa Gynkuujckor 6ioka FTRIG nar
je na Cm. 57.

F TRIG O
F,
F_TRIG
Taster1— CLK O —Crvena?

Cnuka 57 — lpumjep kopuwhera ¢hyHKYujckoe baoka F_TRIG
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Ha mpumjepy ca Ci. 57 npuiiikoM OTITyIITama MPBOT TacTepa ca KOHTPOTHE TabJie A0a3u
70 TIpOMjeHe Ha yia3y OJoKa U3 CTama JIOTWYKE jeTUHUIIC Ha CTamke Jormdke Hyne. Mzma3
MOCTaje aKTUBAH CaMO y J€THOM MPOTPAMCKOM IUKITYCY.

Oynaknujcku 010k R TRIG mocTaBiba W3ja3 HA JIOTUYKY JEIMHUITY YKOJIHMKO CE€ Ha yJaszy
JIETEKTYyje MpoMjeHa ca JIOTMYKE HyJie Ha JIOTMYKY jenuHuiy. M3ma3 ocraje akTHBaH caMo y
JEAHOM IpPOrpaMCKOM LHUKIYCy, T€ C€ MOXE HCKOPHUCTUTH Ka0 OKHAad 3a HEKH APYTH
¢dyHkuujcku 670K ako cy nosezanu. [Ipumjep kopunthemwa ¢ynkujckor 6noka R TRIG nar je
Ha Ci1. 58.

R_THIG O

R

R_TRIG

TasterZ— CLK E:H:EEI enas

Cnuka 58 — Mpumjep kopuwhera pyHKYuUjckoe 6aoka R_TRIG

Ha mpumjepy ca Ci. 58 npuankoM MPUTUCKA IPYTOT TacTepa Ha KOHTPOJIHO] Tabau A0Ja3H
70 TPOMjeHE M3 cTama JIOTMYKe HyJle Ha CTame JIOTWYKe jeauHune. M3ma3z moctaje
KPaTKOTPajHO aKTUBaH, OJTHOCHO CaMO y jeTHOM IPOTPAMCKOM LIUKITYCY.

Oynakuujcku 6110k MOVE KOpUCTH Ce 3a YITUC BPH]EAHOCTH YJIa3HE MPOM]EHIJbHBE Ha aJIPeECy
u3nasHe npomjersbuse (Ci. 59).

2
MOVE

Prekidacl— M oUT —BijelaZ-

Cnuka 59 — Mpumjep kopuwhera pyHKYujckoe 6ioka MOVE
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VYKOWKO je MpeKuaay Ha CTamy JIOTHYKE jeANHHIlE, Oujena jgamnuia he ma ce ykibydw.
Oynkuyjcku 610k MOVE kopucTH ce 3a 0110 KOjy BpCTY IojiaTaka, a He camo 3a BOOL. Tpeba
00paTUTH MaXXKBkY J1a Cy yiIa3Ha U U3J1a3Ha IPOM]jCHIbUBA UCTOT THIIA.

Oynknujcku 610k XOR vMa BHUIE yja3a W jeaH nu3ia3. YJa3He W U3Ja3He POM]jCHIbHUBE

cy tuna BOOL. W3na3 uMa ctame JOTMUYKE jJeJMHMIE caMo y cilydajy Kajga cy yja3ud Ha
paznmuuuTuM JorudkuM HuBouma (Ci. 60).

4
*OR

Prekidacl—{ M1 ouUT —ZutaZ -
PrekidacZ— INZ

Cnuka 60 — lNpumjep Kopuwhera yHKYujckoe 6aoka XOR

Ha Ci1. 60 xyTa namnuna he OuTH akTUBHpaHa caMo YKOJIMKO j€ je/iaH MpeKuaay yKIbyueH,
a IpyTH UCKIbYUCH.

Oynakuujcku 610k NOT Ha n3nasy J1aje KoMImIeMeHTUpany BpujenHocT yiasza (Cn. 61). Uma
jenaH yias | jelaH u3jia3 ¥ OHM MOpajy OuTH ucror tuna. Kopuctu ce 3a KOMIUIEMEHTHpabe
yJa3He IPOMjeHJBUBE OUT 1O OWT, a MOXKE J1a C€ KOPUCTH 3a TpomjeHsbuBe Tunia BOOL, BYTE,
WORD u DWORD.

in

MOT

Taster1—

M OQUT[—Bijela2.

Cnuka 61 — Mpumjep kopuwhera pyHKYujckoe 6aoka NOT

B. 3. Knexkesuh, A. OcmaHosuh 68



MPOTPAMABUTHU NOTUYKUN KOHTPOJTEPU — MPAKTUKYM

Ha Cn. 61 ykonuko je TacTep MpUTUCHYT, JaMIuiia he OUTH UCKIbydeHa U OOPHYTO.

Oyaknujcku 0510k SET KOPUCTH Ce 3a MOCTaBJhakbe M3JIa3HE MPOMJECHJBHBE Ha JIOTHUKY
jenununy. Ilpumjep kopumthema 6moka SET npuka3zas je Ha Cii. 62.

on

L

SET

oUT —Crvena

Cnuka 62 — lpumjep Kopuwhera ¢pyHKYuUjckoe 6s0Kka SET

Oynkuujcku 010k RESET KOpHCTH ce 3a TIOCTaBJbakbe M3J1a3HEe BPH)EIHOCTH Ha JIOTUUKY
nyny. U3na3 je tTuma BOOL, kao u y ciy4ajy kopuinhema gynknujckor 61oka SET. [Tpumjep
kopuithema yHkiujckor 6noka RESET npukasas je Ha Ci. 63.

RESET

oUT —Bijelait

Cnuka 63 — lpumjep Kopuwhera hyHKYujckoe 6s10Kka RESET
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3.6.2. ®@ynkumjcku 0J10k0BH nopehema
VY ¢dynkmmjcke 610koBe opehema ce yopajajy 0J10K0BU:
o FEQ enrn. Equal To (jenHako),
e GE enrn. Greater Than Or Equal To (Behe unu jeqHaxo),
e GT enrn. Greater Than (Behe on),
e LE enrn. Less Than Or Equal To (Mmame Uiy jeIHAKO),
o LT enrn. Less Than (Mame o) U
e NE enrn. Not Equal To (Hejemnako).

Oynkuujcku 6510k nopehema £Q uma BpUjeHOCT H3J1a3a JJOTHUKY jeAUHUILY YKOIUKO YIa3H
uMajy UCTy BpHjeaHocT. M3na3 u3 ¢pynkumjckor 61oka je tuma BOOL, 10K yia3u MOry OUTH
O0uio Kojer Tuma anu o0aBe3HO HUCTOr. Bbpoj yna3sHMX BPUjEIHOCTH C€ MOXKE MPOIIUPUTH Ha
MakcuManHo 32 yna3Ha cur"ana. [Ipumjep kopumhema ¢pyHkumjckor 6sioka EQ npukasaH je
Ha Ci1. 64.

fua

EQ

Potenciemetart — 1M1 oUT —Zelenal
FPotenciemetarZz— |N2 :

Cnuka 64 — lpumjep Kopuwhera pyHKYUjckoe broka nopehera EQ

Ha npumjepy npukazanom Ha Ci. 64 3eneHa namnuna he 6uTH akTUBHA caMo y CIIy4ajy Kaja
Cy BPH]EIHOCTH MMOTEHIIMOMETApA jeTHAKE.

Oynknujcku 610K opehema GE Ha u3nasy aaje JOTUUKY jeAUHUILy YKOIHKO je yma3 IN]
Behu wim jeqHak ox ynasza IN2 (Cn. 65). TUNOBH NMPOMjEHIJPUBUX YJIa3HUX BEIMYUHA MOPajy
OuTH UCTOT THUIIA, a Opoj Moryhux ymasza je 32.Via3u ce mope/ie CeKBEHIIN]aJIHO, OJJHOCHO TIPBU
yJla3 ce MOpPeM ca CBaKUM CJbelehuM ya3oM.
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3
GE

Potenciometar1— N1 oUT —Bijelal
Potenciometar2— N2

Cnuka 65 — lpumjep Kopuwhera hyHKYujckoe 6s10ka nopehera GE

Ha nmpumjepy mpukazanom Ha Cn. 65 Oujena nammnuna he OWTH akTUBHA JOK Troj je
BpHjeIHOCT MoTeHnuoMeTpa 1 Beha wim jegHaka o BpUjeTHOCTH MOTEHIIMOMETpa 2.

Oynknujcku 010k mopehema GT Ha U3na3y Jaje JOTHUKY jeAUHUILY YKOJIHMKO j€ YJIa3HH
JOBEJICHU CUTHAJ Ha TIPBOM YyJ1a3y Behu oJ1 yJIa3HOT CUTHAJA Ha JPYTOM MITH OCTAJIUM yJla3umMa.
bpoj ynaza je orpanmyen Ha 32, a yma3He BeIWYWHE MOpajy OuTH ucTor THHa. [IpwHIMN
¢yHkunonucama Onoka G7 panm Ha npuHOMIY Topehema yla3HUX BpUjEAHOCTH
CEKBEHITM]aJTHO, OJTHOCHO TIPBH yia3 Mopa Outu Behu o1 cBUX yiasza kako O Ha u3nazy ouia
noruuka jenununa (Ci. 66).

4
GT

Potenciometar!— N1 oUT —Zutal
Potenciometar2— |IN2 :

CnuKa 66 — lpumjep kopuwherba ¢yHKYuUjckoe 6s10ka nopehera GT
Ha npumjepy npuxazanom Ha Ci1. 66 xxyTa tamnuna he OMTH akTHBHA CBE JIOK j€ BPUjEIHOCT
noTeHImoMeTpa 1 Beha o1 BpujeTHOCTH MOTEHIIUOMETpa 2.

Oynakuujcku 6510k mopehema LE Ha u3a3y aaje JOTUUKY JeTUHUITY YKOJIUKO j€ BPUJSTHOCT
ylaza Ha MpUKIbYYKy [N/ Mama WIM jelAHaKa BPHjETHOCTH Ha OCTAIUM YJa3HUM
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MPUKJBYUIIMMA. ¥YJIa3HE MPOM]jCHJBPMBE MOPajy OMTH UCTOT THIIA, a TUIT U3J1a3HE MPOM]CHIbHBE
je BOOL. Ilpumjep xopuihema ¢pyHkumjckor 6ioka LE nopehema npukasas je Ha Ci. 67.

in

LE
Potenciemetart — 1M1 oUT —Crvena2
PotenciemetarZ— |INZ

Cnuka 67 — lNpumjep Kopuwhera pyHKYujckoz baoka nopeherba LE

Ha mpumjepy npuxazanom Ha Ci. 67 upBeHa jamnuia he OMTH aKTUBHA CaMO YKOJIHMKO je
BPH]EIHOCT MOTCHIIMOMETpa | Mama WK jeJTHaKa BPU]ETHOCTH MTOTCHITMOMETpa 2.

Oynaknujcku 6510k LT Bpiu nopeheme yiaa3Hux IpoMjeHIBUBUX HCTOT T, M3ma3 nocraje
JIOTMYKA jeJUHHIIA YKOJIMKO j€ BPHjEIHOCT YJIa3HOT CHTHalla Ha MpBoM ynaszy (/N1) mama ox
CBHUX OCTAJIUX yJIa3HUX BpHUjeTHOCTH. Makcumaiian Opoj yia3HHMX BpHjeqHoCcTH je 32. VYV
npuMmjepy Ha Ci. 68 opene ce ynasHe Bpujennoctu tuna BOOL.

o
Z

LT

Taster1—] 1M1 CUTIH BijelaZ
Taster2— N2

Cnuka 68 — lMpumjep kopuwhera pyHKYUjcKoe 6aoka nopehersa LT

N3 mpumjepa ca Ci. 68 Bpmu ce mopeheme ynaznux BpujenHocty. [la Ou n3na3 Ouo moruyka
JeIVHUIIA, IPYTH TacTep MOpa OUTH aKTUBUPAH (JIOTUYKA JeTUHUIIA), & IPBU TACTEP HEAKTUBAH
(Jrormuka HyJa).
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[Tocwenmwu (yHkIMjcku 650Kk U3 rpyrne QyHKIujckux OmokoBa mopehema je Omox NE.
Oynkuujcku 010k nopehewa NE Ha u3naszy u3 0JI0Ka /1aje JOTHUKY jeIMHUILY YKOJIUKO yiIa3He
MIPOM]jCHJbMBE MMAjy PA3IUYUTE BPUJEAHOCTH. Y JIa3u MOPajy OMTH UCTOT TUTIA, a MOXKE UX OUTH
makcumaiHo 32. [Ipumjep kopumrhemwa Gpynkuujckor 61oka nopehema NE nart je Ha Ci. 69.

[

3
HE

Potencicmetar! — IN1 oUT —Zelenaz
Potencicmetarz— |NZ

Cnuka 69 — lpumjep Kopuwhera yHKYujckoe 6s10ka nopehera NE

Ha mpumjepy npuxazanom Ha Ci. 69 3enena mamnuma he OUTH akTHBHA, CBE JIOK CY
BPHjEAHOCTH MTOTEHIMOMETpa | M MOTEHIMOMETpa 2 Pa3IHyuTe.

3.6.3. Tajmepn
Tajmepu cy ¢GyHKUMjCKH OJIOKOBH KOjU C€ KOpPHCTE 3a Mjepeme BpemeHa. DyHKIHjCKH
0JIOKOBH KOju 00aBJbajy (PYHKITH]Y TajmMepa Cy:
e TP enrn. Pulse (mync Tajmep),
e TON enru. On Delay (kaumeme Ipu YKIbYUEHY) U
e TOF enrn. Off Delay (kamimbemne IPH UCKIBYUCHY ).

Oynkuujcku 6510k 7P KOPUCTH ce Kao TeHepaTop IyJica JKeJbeHOr Tpajama. Ha ymasy y
dbynkuujcku 610k TP Hanmasu ce yia3 kKoju je tTuna BOOL u npukibydak PT y KOju c€ YHOCH
KEJBEHO BpHjeMe Tpajama myica. Ha msnmazy w3 Omoka Hamasu ce uzna3 tuna BOOL u
npomjeHsbrBa ET Koja caip ki TpeHYTHY BpHjeaHocT Tajmepa. Ha Ci. 70 mpukasas je mpumjep
kopunthema tajmepa 7TP.
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TE 0
1
TF
Taster1—|H O —2Crvenai
- EEE—PT ETH—

Cnuka 70 — lNpumjep Kopuwhera majmepa TP

VY TpeHyTKy Kana jaohe 10 mpoMjeHe yIa3He BPUjeTHOCTH Ca CTamba JIOTHYKE HYJIC Ha CTAmhe
JIOTUYKE JeTMHMIIE, U3J1a3 TTOCTAje JIOTHYKA jeIMHUIA CBE /IO MCTEKa MOCIICHOT BpeMeHa Koje
je 3amano Ha npuksbyuky P7. Tun npomjenssuBux PT u ET cy tuna TIME. Ha npumjepy ca
Ci. 70. mpUTHCKOM TIPBOT TacTepa Ha KOHTPOJIHO] TabJv, I[pBEHA JIAMITHIIA ITOCTaje aKTHBHA
net cekynau. Ha Cn. 71 npukasaH je BpeMEHCKHU AujarpaMm yiasa u u3nasa tajmepa 1P.

L L

gosr

ﬂ__lé 5

Cnuka 71 — BpemeHcKu dujaepam majmepa TP

Ca Cn. 71 ce youaBa aa he u3na3 umatu crame JOTHUKE jeTUHHIIE CBE OK Bpujeme ET He
JOCTUTHE BpHjeJHOCT P7, He3aBUCHO J1a JIU Ce Ha yJia3y IOHOBO JI0BE/IE JIOTHYKA jeAMHHUIIA HITH
He. YKOJIMKO je TacTep jelaH Ha BUCOKOM JIOTMYKOM HMBOY M HAKOH IPOJIACKa 33J]aTOT BpEMeHa
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PT, w3naz he ce BparuTu Ha JIOTMYKY HYJy, a mpoMjeHspuBa ET he 3aapxaBaTtu CBOjY
BPHjETHOCT CBE JOK yJia3 He IPOMHjEHH BPHjEIHOCT Ca JIOTUUKE jeJUHHIIC Ha JJOTHUKY HYIIY.

Hpyru QyHKIHjcKU 6JI0K KOju ce KopucTu kKao Tajmep je TON. Tajmep TON ce KOpUCTH Kao
TajMep KOju KaCHU NpH yKJbyuewy. Kao u ko mperxoaHor Tajmepa TP, TajMep uMa je1ad yia3
tuna BOOL xoju ce KOPUCTH 3a CTapToBam-e Tajmepa. JKesbeHo BpujeMe ce 3a1aje Ha ynazy PT.
[Ipumjep kopumhewa tajmepa TON mpukaszan je Ha Cn. 72, IOK jeé BPEMEHCKH Iujarpam
npukasad Ha Cn 73.

TOM 0
TON
Tasterd— |H O —EBijelal.
#HIs—PT ETH— .

Cnuka 72 — lpumjep kopuwhera majmepa TON

3a mpumjep ca Ci. 72 xao yna3 kopuiiheH je 4eTBPTH TacTep Ha KOHTPOJIHO] TabiH, Te je
MOJICIIICHO BpHjeMe 3 s TIOCIMje KOjer J0J1a3H JI0 YKJbyueHa h3iasa.

: . 1 1 i
o ey ax

ET (1} ,/1

Cnuka 73 — BpemeHcku dujaepam majmepa TON
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Ananmusupajyhu Bpemencku nujarpam ca Ci. 73 BuAM ce Ja MPOMjEHOM CTama yjas3a ca
JIOTMYKE HYJIE Ha JIOTUYKY jeTMHUILY, 10JIa3u J0 MmoyeTKa Opojama BpeMeHa Ha u3nasy E7. Kaga
BpHjeMe u3MjepeHo Ha ET MOCTUTHE BpH]ETHOCT BpEeMEHa 3a7aToT Ha YJa3HO] CTpaHu OJoKa
PT, n3na3 mujema CBOje CTame Ha JIOTUYKY jeAUHUIly. M311a3 je akTuBaH cBe 70 TPEeHyTKa Kajia
yJa3 MMPOMHJEHHU CBOj€ CTabe Ha JIOTHUKY HYJy. YKOJIHMKO BpHjeMe Tpajama yJIa3HOT UMITyJIca
HUje I0OBOJbHO Iyro Ja Bpujeme ET nocturne 3amaHo Bpujeme PT, muzna3 u3 O6imoka ce Hehe
aktuBupatu. [I[puMjeHOM aHaIM3e BpEeMEHCKOT aujarpaMa Ha puMmjep ca Ci. 72 3akipyuyje ce
Jla Ty’KWHA Tpajarba JIOTHUKE jeJUHULIE Ha yJa3y y 610k TON, Mmopa OuTH JTy>Ke O/ TpU CEKYH/IE,
Kako Ou ce akTWBHpaja Oujena jmammnuna. Takohe, Oujena mammnuia he OuTH ykibydeHa ca
KallllbehEeM Off TP CEKYH/JIE Y OJJHOCY Ha KOMaHIy Ha yJna3y.

[ocmwenmu pyHKIMjckH 0J10K Koju punaaa Tajmepuma je TOF. Kopuctu ce kao tajmep ca
KallllbelheM Ha HCKJbyYeHY. Yasu W usnasuw u3 TtajmMepa TOF wuMajy HCT€ THIIOBE
npomjeHsbuBuX kKao u Tajmepu TON u TP. Bpemencku aujarpam TOF ¢yHKIMjcKOT OJ0Ka
npukasas je Ha Ci. 74.
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CnuKa 74 — BpemeHcKu dujaepam majmepa TOF

Ca BpemeHcKor aujarpama npukazaHor Ha Ci. 74 Moxe ce 3aKJbY4YHTH Ja J0Bohemem
JIOTUYKE JeAMHUIE Ha yia3y OJioKa, M3J1a3 TajMepa MOoCTaje JIOTHYKA JeUHHIA. Y TPEHYTKY
npesacka yJIa3HOI CUTHaJla ca BPHjeIHOCTH JIOTMYKE JeMHULIC HA JJOTHYKY HYITy, U3J1a3 U Jajbe
0CTaje aKTUBHPAH, a IOYUHEC Mjepemhe BpeMeHa Ha u3naszy E7. Y TpeHyTKy Kazua ce n30pojaHo
BpujeMe ET uzjenHaun ca BpeMmeHoM P7, W3/a3 ca TajMepa MHjeHa CBOjJY BPHjETHOCT Ha
JIOTUYKY HYJy, a Bpujeme ET 3aapikaBa u3MjepeHy BPHJEIHOCT BpEMEHa CBE JOK He aohe 1o
MIOHOBHOT YKJbY4€Ha yJIa3HOT CUTHAJIA.
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VY ciydajy 1a ce HaKOH IpeJiacka YJIa3HOT CHTHaJIa ca JOTMYKe jeIMHUIIEC Ha JIOTHUYKY HYITY
HE CTUTHY M3jeAHayuTu u30pojano Bpujeme ET u 3amato Bpujeme PT, a y melyBpemeny ce
MTOHOBO JIECH TIPOMjEHA yJIa3HE BPH]EAHOCTH Ha JIOTHYKY JeIMHUITY, YJ1a3 he ocTaTh aKTHUBaH, a
BpujeMe ET he ce peceroBaru. M3na3 he mpoMujeHUTH BPUJEAHOCT JIOTUUKE jE€AMHUIIE Y
JIOTUYKY HYIy, TeK Kana Bpujeme ET nocturHe 3amato Bpujeme PT. Ilpumjep xopumrhema
tajmepa TOF npukasas je na Ci. 75.

TOF 0
2
TOF
Taster3—{|H O l—Felensz
E2—PT ET—

Cnuka 75 — Mpumjep kopuwhera majmepa TOF

[Iputuckom Tpeher Tactepa Ha KOHTPOJHO] TabiM ykJbyunhe ce 3eleHa JiammuIia Koja
ocTaje YKJbY4eHa JABHje CEKyHIe O] OTIMyIITama TacTepa. Jlammuia he paauTu Kako je omucano
I0JT YCIIOBOM JIa C€ TIOHOBHA aKTHBAIIMja TacTepa HE JecH Yy KpaheM BpeMEHCKOM HHTEPBAIY
OJ1 33J1aTe JIBUj€ CEKYHJIC.

3.6.4. bpojaun

e V ¢yHkmjcke 0JI0KOBE KOjU 00aBibajy QyHKLHU]Y Opojarma, OJHOCHO Opojayun (€HII.
Counters) yoOpajajy ce:

e CTU enrn. Counter Up (Opojau yHanpujen),
e CTD eunrn. Counter Down (6pojau yHazan),
e CTUD enrn. Counter Up Down (Opojadu yHanpHjea U yHA3a.).

Oynknujcku 610k CTU je 6pojau yHanpujen. [Ipumjep kopunihema 6pojaua CTU npukaszan
je Ha Cn. 76.
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CTU D
3
CTU
TasterZ— CU o —Zutad
Tasteri— R
- - By CWV—

Cnuka 76 — lpumjep Kopuwhera 6pojaya CTU

Vnasu CU u R, xao u uzna3 Q cy tuna BOOL. lpuxseyurn PV u CV cy tuna INT. bpojau
Ha yna3y CU peructpyje npoMjeHy JJOTHUKe HyJIe Ha JIOTUYKY jeTUHMILY, T€ 32 CBaKU U30pOjaHy
poMjeHy Ha yna3y, nmoBehaBa BpujemHoct Ha uznaszy CV 3a jeman (mHkpemeHntupa). Kama
BpujenqHoct CV nmocturHe BpHjenHocT 3anaTy Ha PV, mzna3z Q ce mocTraBjba Ha JIOTHUKY
JeTUHUILY.

[IpomjeHa cTama ca JIOTHYKE HYyJIe Ha JIOTHYKY JeJUHUILY Ha yina3y R (pecer) monia3u 10
Bpahama BpujenqHocta CV Ha Hylly Kao U nsnasza Q.

VY npumjepy ca Cia. 76 mpUTHCKOM APYTror TacTepa MeT MyTa Joja3H A0 aKTUBUpAa KyTe
nammuie. M3ma3 Outu akTUBaH CBE JIOK C€ TACTEPOM TPH HA KOHTPOJHO] TaOJau HE peceryje
Opojau. [IputuckameM Apyror TacTepa BUIIE O MET IyTa, BpujeaHocT npoMjenssuse CV he ce
noBehaBaTy, a JKyTa JIaMITHIIa OCTaje aKTUBHA JIOK ce Opojay He peceTyje.

bpojau CTD je 6pojau yHnazaa. [Ipumjep kopumhema Opojada ynazaa npukasa je Ha Ci. 77.

cTD 0
1
CTD
TasterZ—CD o—Zelenal
Tasterd— LD
E—pPv CWV—

Cnuka 77 — lpumjep kopuwhera 6pojaya CTD
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Vnaszu CD u LD xao u m3na3 Q cy tuna BOOL. [Ipomjenspue tuma PV u CV cy tuna INT.
PerucrpoBamem Joruuke jeauHule Ha ynazy LD BpujenHoct u3 PV mabe ce Ha uzna3 CV.
CBakoM MPOMjEHOM ca JIOTHYKE HyJie Ha JOTHUKY jeauHuiy ynaza CD noia3u A0 yMamema
Bpujennoctu CV 3a jeman (nexkpementupa). Kaga Bpujennoct CV mocrane jeqHaka Uil Mamba
oJ1 HyJe, u31a3 Q mocTaje JIOTHYKa jeANHHIIA.

Ha mpumjepy ca Cn. 77 nmojenieHa je BpHUjeIHOCT MeT Ha yia3 PV. AKTUBHpameM YeTBPTOT
TacTepa ca KOHTPOJIHE Tabiie JA0ja3u J0 ynHucHuBama BpujeqHocTd neT y CV. AKTHBHpameM
Jpyror Tactepa mer myta, BpujeaHoct CV cMmamyje ce Ha HyJy, T€ C€ aKTUBUpa 3elicHa
namnuia. [IpuTHCKameM Opyror Tacrepa BUIIE OJ MET IyTa, BPUjeAHOCT npoMjeHsbuBe CV
HACTaBJba JIa Ce yMamYje, a 3eJIeHa JIAMIIHIIA 0CTaje aKTHBHA CBE JIOK C€ Ha MPHUKJbydyak LD He
JOBEJIC JIOTHYKA JeTUHUIIA.

[ocwenmu GpyHKIMjCKU OJIOK KOjU paau ako Opojad je 6pojau koju omoryhasa Gpojame u

yHa3an u yHanpujen, oqHocHo CTUD. Tlpumjep kopunihema 6pojaua CTUD mpukasaH je Ha
Cn. 78.

CTUD 0
1
CTUD
Taster1— CU U —Crvenal
Taster2— CD oD —Zelenal

Prekidacl—R
Prekidac2— LD
10— PV CWVI—

Cnuka 78 — lMpumjep kopuwherna 6pojaua CTUD

bpojau CTUD npencrtaBjba KOMOWHAIM]Y TIPETXOJAHO OINKcaHa JiBa Opojada. CBe ymasHe,
OJIHOCHO M3JIa3He BpHujeaHocTH cy tuna BOOL, ocum PV u CV xoje cy tuna INT. Y npumjepy
Ha Cn. 78 y Bpujeqnoct PV yHeceHa je BpujemHOCT neceT. OKpeTameM Ipyror NpeKuaava Ha
KOHTPOJIHOj TaliM BpIIHU ce npeHoc Bpujeanoct ca PV ua CV. [Ipekunad jeqan KOpUCTH ce 3a
pecetr npomjensbrBe CV. [IpBu TacTep ce KOpHUCTH 3a MHKpeMeHTHpame CV, T0K ce npyru
TacTep KOPHUCTH 3a eKkpeMeHTupame CV.

Kana Bpujennoct CV nocturue BpujeaHocT PV nonasu 10 akTuBupama usnaza QU, ok ce
u3na3 QD akTuBUpa y TPEHYTKY Kaja ce BpujeaHoct CV cmamu Ha HYIy, WU aKO j€ Mamba Off
HyJie. YKOJIMKO Joh)e 10 HMCTOBPEMEHOr JoBOhema JOrMyke jeuHMIEe Ha ynaze R u LD,
JIOMUHAHTaH je yna3 R.
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3.6.5. @yHkuMjcku 0JJOKOBH OCHOBHMX MAaTeMATHYKMX ollepanuja
V ¢dyHkujcke 0J0KOBE OCHOBHMX MaTeMAaTHUKHUX omepaliija yopajajy ce:
e ADD enrn. Addition (cabupame),
e SUB enru. Substraction (ogy3umame),
e MUL enrn. Multiplication (MHOXeHE),
e DIV enrn. Divison (nujesbemne),
o ABS enrun. Absolute value computation (arcoiryTHa BpHjeIHOCT),
e NEG enrn. Negation (Heranuja).

Oynkumjcku 010k ADD KOpUCTH ce 3a olepanujy cabupama. Ya3u Kao 1 u3ja3 Mopajy 1a
oyny ucrtor tuna (INT, DINT, UDINT, UINT wiu REAL). Makcumaian 0poj yna3za je 32. Ha
Cn. 79 npukasan je pyHKIujcku 010k ADD.

ADD
Varijablal— N1 OUT —Rezultat
arijabla2— INZ

Cnuka 79 — dyHKyujcku 610k ADD

Oynkuujcku 070k SUB KOpUCTH ce 3a MaTeMaTH4Ky omeparujy omysumama. Ha Ci. 80
npukaszaH je QyHkuujcku Onok SUB. CBe BpHjeqHOCTH KOpHIIheHE 3a Oay3uMarme Mopajy
UMaTH UCTH THII TTOJIATKA.

[

S8

Yarijabla1— N1 oUT —Rezulist -
Varijabla2— N2 .

Cnuka 80 — dyHKyujcku 610k SUB

B. 3. Knexkesuh, A. OcmaHosuh &0



MPOTPAMABUTHU NOTUYKUN KOHTPOJTEPU — MPAKTUKYM

Oynknujcku 6510k MUL KOpUCTH ce 3a MaTeMaThuky omepanujy MHOxema (Ca. 81).
Maxkcumanan Opoj ynasa je 32.

ML

Varijabla1— N1 OUT — Rezultat
Varijabla2—{ N2

Cnuka 81 — ®yHKyujcku 610k MUL

3amarak ¢ynkuujckor 61oka DIV (Ci. 82) je aujesbeme 1B1je BpUjeTHOCTH KOj€ Ce JOBEIY
Ha y7na3 y 6ok. Ha u3nasy je pe3ynraT MareMaTH4Ke OIepalyje UCTOT TUMA Kao U yJa3u.

4
o

Varijablal—] N1 CUTH Rezultat
VarijablaZ— N2 '

Cnuka 82 — ®dyHKyujcku 60k DIV

Bbnok ABS kopucTH ce 3a pauyHame ariCoIyTHE BPUjEIHOCTH yina3He npoMjenspuse (Ci. §83).
Tun noxatka Ha U3na3y je Mopa OMTH MICHTHYAH THITY ITOJaTKa Ha yJasy.
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i

ABS

Varijabla1l— N OUT —Rezultat

Cnuka 83 — ®yHKyujcku 610k ABS

[Mocsbenmu GyHKINjCKU OJIOK OCHOBHUX MaTEMAaTHYKUX onepaliuja je 610k NEG 1 KOpUCTH

ce 3a Jo0ujambe HEeraTHBHE BPHjeAHOCTH yia3zHe mpomjeHsbrBe (Ci. 84). Tunm momarka Ha
u3J1a3y Mopa OUTH WACHTHYAH TUITY [T0JIaTKa KOJU Ce JOBEJEC Ha yasy.

e ]

B
o

ME:

Varijablal—IN ouUT ezHtat

Cnuka 84 — ®yHKyujcku 6aok NEG

3.6.6. @yHKUMjcKU OJOKOBH CJI0KEHUX MATEMATHYKHUX ONepanuja
VY dyHkmjcke 0JI0KOBE CIIOKEHUX MaTeMaTHUKUX QyHKIIHja yOpajajy ce OJIOKOBH:
e SORT enrin. Square root (KBaHIpaTHU KOPHjEH),
e SIN enrn. Sine (cunyc),
e (COS enrn. Cosine (KOCUHYC),
e TAN enrn. Tangent (TaHTEHC),

e ASIN enrn. Arc Sine (apKyc CUHyC),
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ACOS enri. Arc Cosine (apKyc KOCHHYC),

ATAN enrn. Arc Tangent (apKycC TaHTEHC),
e LOG enrn. Base 10 Logarithm (noraputam 6aze 10) u
e LN enrn. Natural Logarithm (MpupoOIHU JTOTApUTaM).

HaBenenu 61o0xkoBH uMajy jenaH yna3 U jenaH uzia3. OyHKIMJCKH OJIOKOBH CIOXKEHUX
MaTeMaTUYKHX olepalirja 00aBibajy MaTeMaTH4IKe QyHKIIHjE Y CKIaAy ca Ha3uBOM OJI0Ka, T
U3 TOT pazjora Hehe OMTH JAeTasbHO ONMKCAaHH y OBOM moriassby. Ha Ci. 85 mpukaszanu cy cBu
OJIOKOBH KOjU C€ KOPUCTE 32 00aBJbakhE CIIOKEHUX MATEMATHIKUX OTEparyja y mMporpaMcKoM
jesuky FBD.

1 2 3
1 2
SORT ’ SIM ' COS
Warijablal— M CUT —Rezultat Yarijablal—|IM OUT —Rezultat Varijablal— M oOUT —Rezultat
4 5 g
4 5 L]
TAM ’ ASIM ' ACOS
arijablal—IM oUT —Rezuwltat Varijablal— N OUT —Rezultat Varijablal— N oUT —Rezuwltat
7 F:) 9
7 g ]
ATAN ’ LOG ' LK
arijablal—IM oUT —Rezwltat Varijabla M OUT —Rezultat Varijablal— N oUT —Rezuwltat

Cnuka 85 — Mpumjep kKopuwherba 6510K08a CAA0HEHUX MAMEMAMUYKUX onepayuja
[TotpeOHO je HarmacMTH OCHOBHA TMpaBWIa MpU Kopuilhewmy OJIOKOBAa CIIOXKEHHUX
MaTeMaTHYKUX (yHKIH]ja.

Oynkuujcku 010k SOQRT Moxe ce KOpUCTUTH 3a nipomjersbuBe THna INT, DINT u REAL.
N3na3 u3 6;10ka MOpa UMaTH UCTH TUT TPOM]jCHJBMBE Kao yJia3Ha IIPOM]jCHIbUBA.

Vna3zHa npomjeHsbrBa QYHKIHU]JCKUX OJI0KOBa TpuroHomeTpujckux ¢yukuuja SIN, COS,
TAN, ASIN, ACOS u ATAN je yrao y paaujaHuma.

VYna3He u u3nazHe npoMjeHsbrBe cy Hajuemthe Tuna REAL, jep ce u3BpIaBame HaOpojaHuX
MaTEeMaTHYKHX OTIepalfja yrJIaBHOM BPIIH 32 BPHjEIHOCTHU Ca JICIIMATHOM Ta4KOM.
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3.6.7. @yHkumMjcku 0JI0KOBHU 32 KOHBEP3Ujy NMPOMjeH/bUBHUX

KonBep3uja uzmely pasnuuuTux THIIOBAa MPOMjEHJBUBUX OMHUCAHA je Y TOTJaBiby 3.3 mon
Ha3UBOM ,, Kongep3suja npomjenousux ‘. IlpaBuia mo KojuMa ce BpIle KOHBEP3Hje IeTaJbHO CY
ommcane, Tako na he va Ci. 86 6utu camo npukazanu QyHKIHjCKA OJIOKOBH KOJU ce Hajuemihe
KOpUCTE.

1 2 3
1 Z 3
BOOL_TC_INT ' INT_TO_BOOL ' INT_TC_REAL
—{IN ouUT — : —IN ouT |— . —IN oOUT |—
4 5 8
3 3 8
REAL_TO_INT ' TIME_TC_INT ' INT_TO_TIME
—{IN ouUTf— - - - - - - —{IN ouUTf— - - - - - - - - —{In OUT |—

Cnuka 86 — ®yHKYujcKu 6710K08U 30 KOHBEP3Ujy NpoMjeHrbU8UX

[Topen onucanux GyHKIH]CKUX OJIOKOBA MTOCTOj€ U CIICHjaTHA (DYHKITH]CKH OJIOKOBU KOJH
ce kopucte npu nosesuBamy [IJIK-a ca ¢pexBennujckum perymnaropom mnytem CANopen
KOMYHUKaIje, Kao U GyHKIIM]CKH OJIOKOBH KOjU CE KOPHUCTE 3a yIpaBibamke (PPEKBEHITN]CKUM
perynaTopom, OJHOCHO aCHHXPOHUM MOTOpOM. JleTajbaH onmuc MOMeHyTHX 0JIokoBa Ouhe aar
y noriasJby o nose3uBamy [1JIK-a u hpekBenmjckor perymnaropa.
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3.7. Ilose3uBame I1JIK-a u pauynapa

o 3aBpuIeTKy mHcama mporpama, IporpaM je moTpeOHO OTIPEMHUTH Ha MPOrpaMaOUIHU
JOTUYKH KOHTpojep. Yrpal)eHH NpoLEecOpCKH MOAYN Mpyka KOPHCHUKY ITOBE3MBABE Ca
padyHapoM Ha JBa HauuHa, a To cy USB u TCP [P nporokon (mytem Ethernet-a). Ha Cn. 87
NPUKA3aHHU Cy ITpeBUl)CHU MOPTOBHU Ha MPOLIECOPCKOM MOJYITY 32 IIOBE3UBAHE Ca padyyHapOM,
Kao U ca CBHM OCTaJIMM ypehajuma Koju Mory Ja ocTBape komyHukaiujy ca [1JIK-om Ha Hekn
O]l IBa HaBe/IeHA HAYMHA.

Cnuka 87 — KoMyHUKaQUUoHU nopmosu Ha npoyecopckom mooyny [1/1K-a Koju ce moay Kopucmumu 3d
rnose3usarbe ca pavyyHapom
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3.7.1. Iloe3uBame I1JIK-a u pauynapa nyrem USB komyHuKkamnuje

[UIK u pauyHap moTpeOHO je moBe3atu ojroapajyhum kabiom mnpeasubenum 3a USB
npoTokoi. Jla 6u koMmyH#uKaiuja 6una moryha, moTpedHo je copTBepcKr mocTaBUTH onpehene
napameTpe Koju neuHury KoMmyHukamujy usmehy asa ypehaja. ¥ copreepy Unity Pro XL Ha
kaptuuu PLC notpebHo je onabparu Set Address (Ci. 88).

Unity Pro XL :
H File Edit View Services Tools Build | PLC | Debug Window Help
2 =EHES e} Connect Ctrl+K

@%ﬂ-‘ﬁ'ﬁ{%d— L o

Iﬂﬂtandard Mode

Project Browser %Simulatinn Made

r=s

Cnuka 88 — Modewasare komyHukayuje I/1K-a u payyHapa

Onabupom Set Address otBapa ce nmpo3op kao Ha Ci1. 89. Y noswy Address bupa ce SYS, nok
ce y noiby Media (nujeBa ctpana mposopa) 6upa USB. Cmenehu kopak je omnmuja 7est
Connection.

Set Address ki

v PLC Simulatar _
B andwidth. ..

Addrezs Address

Test C fi
55 v| [ 127.0.0.1 v| [ oo
tedia tedia
Juse] v] TCPIP vl aK

Communication Parameters Communication Parameters Cancel

Speed rate auto-adaptation at the end of download Help

Cnuka 89 — YHoc napamemapa 3a USB KomyHuKayujy

YKOJIMKO HUCY MPaBUIHO oAaOpaHW KOMYHHKAIIMOHU IMapaMeTpH, WM HUCY MPABUIHO
uHctanupanu ceu USB npajsepu, ucnucahe ce nmopyka npukazana Ha Ci. 90. JIpajsepu mory
na ce Haly Ha JUHKY https://schneider-
electric.box.com/s/2g6x5erd43rxdalczqc3ughvt52rueku’.
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Unity Pro XL - S

I:g:l This isn't a valid PLC Address, or PLC is busy, or media is off.

0K
| Lo«
= 4

Cnuka. 90 — pewkKa KomyHuKayuje usmehy IN/1K-a u payyHapa

VYKOIWMKO Cy MpaBWJIHO HMHCTanupaHu cBu USB napajBepw KOju C€ MOTY Mpey3eTH ca
ounujannor cajta npoussohaya [lnajnep Enexrpuk, Hakon ogabupa onuuje Test Connection,
ucnucahe ce mopyka npukazana Ha Ci. 91.

UnityXL X

o Successfully connected to the currently selected target.

Cnuka 91 — [Mlomepoa ycnocmasseeHe KoMyHuUKayuje usmehy M/1K-a u pauyHapa

Hakon pnoOujama motBpae ox crpanHe codrBepa Unity Pro XL na je KOMyHHKaluja
omoryhena, motpebno je Ha kaptunu PLC (Cn. 88) ogabparu onuwujy Connect, Te je mporec
nose3uBama pauyHapa u [1JIK-a 3aBpiieH.

3.7.2. Nloe3suBame IIJIK-a u pauynapa nyrem Ethernet-a

[JIK u pauyHap noTpeOHO je moBe3aTtu oaronapajyhum xabiaom npensuhenum 3a EtepHer
koMmyHuKarujy. CopTBepcko mojaemapame ce Bpimu n3dbopom onimje Set Address y KapTUITU
PLC (Cn. 88). Y nomy Media (nujeBa crpana nposopa) 6upa ce TCPIP, mrto npeacrasiba
Ethernet xomyHuKaIujy, ok ce y mojby Adress ynucyje IP anpeca I1JIK-a (Ca 93).

IP anpeca I1JIK-a ce mobuja u3 meroe MAC aapece Koja je 3amyicaHa Ha IIPOLIECOPCKOM
monyiy (Cn. 87). 3a I[IJIK Moaukon M340 [P anpeca je dopmara ,,84.X.X.X“. bpoj 84 je
yBUjeK (UKCaH 3a JaTH MPOIECOPCKH MOIYJ, JOK ce cibenaeha Tpu Opoja aapece no0ujajy
peTBapameM MocbeAma Tpu 0poja MAC aapece U3 XEKCAICIMMAIHOT y JIEKaTHU OpOjHU
cucreM. Ha npumjep, axo je MAC anpeca I1JIK-a 00-80-F4-1F-37-04 moTpeOHO je mpeTBOPUTH
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xekcanenumaine Bpujennocta 1F.37.04 y nenumannan o6k, HakoH KOHBEp3Hje MOCTbEIHbha
Tpu Opoja aapece nmoctajy 31.55.4. na je IP angpeca [1JIK-a 84.31.55.4.

Jla 6u komyHnukanyja uzmely [1JIK-a u pauynapa 6una moryha, moTpe6HO je IpOMHjeHUTH
cratuuky /P aapecy pauyHapa. Craruuka /P aapeca padyHapa Tpeda aa caap Ky mpBa Tpu Opoja
1P anpece [1JIK-a, ok nmocibemu Opoj Mopa OMTH pa3InYMT 011 OCJbember Opoja [P aapece
[UIK-a (y oBom ciyvajy 4). 3a mpeTxoAaHW NpuMjep cTaTudka [P ampeca Moxe OUTH
84.31.55.100 Te je yHOC ucTe nmpukazad Ha Ci. 92.

Internet Protocol Version 4 (TCP/IPv4) Properties

General

‘You can get IP settings assigned automatically if your netwark supports
this capability, Otherwise, you need to ask your network administrator
for the appropriate IP settings.

() Obtain an IP address automatically
(@) Use the following IP address:

IF address: g4 . 31 .55 ,100
Subnet mask: 255. 0 .0 . 0O
Default gateway:

Obtain ONS server address automatically
(®) Use the following DNS server addresses:

Preferred DMS server:

Alternate DMS server:

[ | validate settings upon exit Advanced...

QK Cancel

Cnuka 92 — YHower,e cmamudyke IP adpece pavyHapa
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Hakon yHomema craruuke /P aapece pauyyHapa, T€ TIOCTaBJbamka IMmapaMeTapa KOHEKIIH]je
kao Ha Ci1. 93, Bpiu ce TecTupame KoHekIuje onuujom Test Connection.

Set Address B

v PLC Simulator
B andwidth...
Address Addrezs
TestC fi
54.31.55.4 v| [& 127.0.0.1 v| [& =5 -enn=Eten
tedia tedia
TCFRIP W TCRIP v Ok
| Caommunication Parameters Cammunication Parameters Cancel
Speed rate auto-adaptation at the end of download Help

Cnuka 93 — lNapamempu TCP IP KoHeKyuje

Hakon onmabupa omiuje Test Connection orBopuhe ce npo3op npukaszad Ha Ci. 91. Hakon
YCIJeIIHOT TeCTUpama KoMyHuKanuje oniujom Test Connection, notpedHo je moBezatu [1JIK
ca pauyHapoM kopunihemem omnmuje Connect koja ce Hanaszu Ha kaptunu PLC (Ca. 88).
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3.8. Ormpemame nporpama Ha IIJIK

Hakon Hanmcanor mporpama u n30opa THUIa KOMyHHUKaIHje Koja ce ycrnocrasiba ca [1JIK-
oM, TIOTpeOHO je M3BpIMTH OoTnpeMame nporpama Ha [1JIK. Tpancdep mporpama ce Bpim
oupamem omnmuje Transfer project to PLC, Ha kaptutu PLC (C. 94).

File Edit Wiew Services Tools Build | PLC | Debug Window Help
& ‘ | Disconnect Ctrl+K

BEamB Q- _
Project Browser E i'--':: '_ ﬂ
IEa Structural view S

El@ Configuration
[ 02 PLC bus £
............. %_E 3 : CAMopen ransfer Project from Primary to StandBy PLC
............. ["_-| Derived Data Types : : .
------------- [:| Derived FB Types Save Data from PLC to E
-3 Variables & FB instances Restore Data from File to
------------- & Elementary Variables
------------- @ Derived Variables safety/Maintenanc
------------- @ Device DOT Variables Run Ctrl+R
------------- B 10 Derived Variables

------------- i Elementary FB Instances
------------- I Derived FB Instances crEal s e T
............. D Motion S :

T Ctrl+L
T

+ S itt+

Cnuka 94 — Omnpemare npozpama Ha 1K

Opnabupom omuuje Transfer Project to PLC, oTBapa ce HOBHM MpO30p Ha KojeMm Tpeba
o3Hauutu omuujy Run PLC after transfer (uto omoryhasa na [1JIK moune ca u3BpiiaBameM
mporpamMa oMax Io 3aBpIIeTKY OTIpeMama), Te ogadbparu ontujy Transfer (Ciu. 95).
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& = R———
Transfer Project to PLC i

PLC Project Owenvrntten PLC Project

M arne: P[DiECt M arne: P[DiEC[

Wersion: 0023 Wersion: 0023
Last Build: 104272020 3:46:03 Pk Last Build:  10/27/2020 3:46:03 P

PLC Run after Transfer

[ Tranzter Cancel

Cnuka 95 — Omnpemarse npozpama Ha /1K ca onyujom nokpemarba [1/1K-a HAKOH U38puweHo2
omnpemara

VYKOIWKO TPETXOIHO HHUje H3BpIICHA H3rpaama mnporpama omnuujoM Build (Cn. 96),
notpebHo je uzabparu onuujy Rebuild all and transfer win Build Project and Transfer
(Cn. 97).

H File Edit View Services Tools | Build | PLC Debug Window He
a=zEHS ‘ B o Analyze Ctrl+Shift+B

wh O 2 Analyze Project
[%|{'ﬁ:ﬁ?.',—-l—€+|%}.lh :
:;":';:;'E é--- d : 13N Es _:_ i 5 |

Project Browser ¥ Rebuild All Project '

la_ .. . .

Cnuka 96 — M32padrsa csux dujenosa npojekma

Hakon ogabupa onmuje Rebuild all and Transfer um Build Project and Transfer, Hanucanu
nporpam he outm ornpemiben Ha [IJIK. Ykommko ommuja Run PLC after transfer Huje
IPETXOJHO O3HAYECHA, TO MOXE HAKHAJIHO J1a W3BPIIM OMIMjoM Run Koja ce Hajla3yd Ha Tpauu
ayaTta.
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Transfer Project to PLC u

Project iz not built.

[Euild Froject and Transfer] Rebuild All and Tranzfer Cancel Transfer

Cnuka 97 — O0abup onyuje usepadrbe Npo2pama moKom omnpemarba rnpozpama Ha IM/1K

[Mpunukom u3rpaame nporpama, HOCTOjU MOTYhHOCT MpOBjepe eBEeHTYAIHUX IpellaKa HiTh
yIo30pera Koja MoTy Jia ce OHOce Ha oipeljeHe TujeoBe mporpaMa. Y KOJIMKO HeMa Ipernraka
HU YII030peha, Ha CTaTyCHOj TUHMjU Ouhe npuka3aH TekcT kao Ha Cii. 98.

Process succeeded : 0 Error[s] . 0 Warning|s]

Cnuka 98 — Uzsjewmaj coomeepa Unity Pro XL HGKOH ycrnijewiHe u32paorse npoapama
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4. YITIPABJBAIBE ®PEKBEHLHUJCKHUM PEI'YJIATOPOM

VY npyroj riaaBM MpaKkTUKyMa OMNKMCAH je€ MPHHLUI paja, Kao U yiora (ppexBEHIIHjCKOT
perynaropa. Kako ympaBbaTH acHHXPOHMM MOTOPOM HOCPEACTBOM  (DPEKBEHIIH]CKOT
perymnaropa omoryheHo je Ha HeKOJIMKO HauWHa KOjU Cy OMKMCAHU y HapEIHUM IOTIaB/bUMa.

be3 o03upa koju HauWMH ympaBjbamka CE€ KOPUCTH, HPETXOAHO je MOTPeOHO YHHUjETH
napameTpe MOTOpa KOJUM Ce yrpaBiba Y GPEKBEHIN]CKH peryiaTop. [Ipu mpBoM yKIbydrBamy
(G pEeKBEHIIN]CKOT PEryyaTopa, Ha TucIuiejy ce ucnucyje rdY. Ha hpekBeHInjckoM perynaTtopy
Hanazu ce Ttactep ESC Koju ce KOPHCTH 3a H3JIa3aK W3 TOJeIUHUX CTaBKU y MEHHU]Y
dpexBeniyjckor perynatopa. [lopex tacrepa ESC, Ha PpeKBEHIIN]CKOM PETYyIaTOPy HAJIa3H Ce
senenu Toukuh ca tactrepom (Cm. 99). OkperameM Toukuha BpIIM KpeTame KpPO3 MEHH 10
BEPTUKAJIHM U CEJIEKTOBame OApeheHNX ommuja y MEHHUjy, a MPUTUCKOM Ha TOYKUhO BpIIM ce
n300p CeeKTOBaHE CTaBKE MEHH]a.

Cnuka 99 — ®peKkseHUUjCKU pe2yaamop
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YHOC mapaMerapa MOTOpa BPIIM CE€ 3€JICHMM TOYKHhEM ca TactepoMm, n300poMm cibenehe
ormmuje ConF -> FuLL ->Sin. Ogabupom ommuje Sin, yHOce ce cibeaehu mapamerpu:

e bFr (cranmapana ¢pexBenumja (Moke na Oyae 50 Hz wnam 60 Hz) mortopa koja
IUPEKTHO yTHYE Ha TOjeJUHE TapaMeTpe MoTopa (Ha MakCUMalHy (PEKBEHIIU]jY
(HSP), nomuHanmHu HafnoH MoTtopa (u#Ns), HOMUHANHY (pekBeHIjy Motopa (FrS)),
yHocu ce y xepuuma (50 Hz)),

e nPr (mHommunamHa caara motopa (0.18 kW)),

e uNs (HoMuHaITHU HAMoH MoTtopa (230 V)),

e nCr (HoMuHanHa cTpyja moTtopa (0.95 A)),

e FrS (nomuHanHa ¢ppeksenurja motopa (50 Hz)),

e nSp (HomuHaHA Op3uHa MoTopa (2710 o/min)),

e ACC (Bpujeme yOp3aBama Motopa (3 s)),

e JEC (BpujeMe yciopaBama Mmotopa (3 s)),

e LSP (¢dpexBeHnMja MOTOpa MpH 3a/1aBamby MUHUMaHe pedepenue (0 Hz)),

e HSP (ppexBeHnmja MOTOpa MpH 3a/1aBamby MakcuMaiHe pedepeniie (50 Hz)).

CBH nmapamMeTpu MOTOpa OYUTABAjy CE Ca Ha3MBHE TUIOYHIE ACHHXPOHOT MOTOpA.

4.1. Ynpap/bame 3a1aBambeM pedepeHiie ITMPEKTHO HA
(ppeKBEeHLNjCKOM peryJiaTopy

Jenan on HauMHA ynpaBJbarkba ACUHXPOHMM MOTOPOM je 3alaBambeM pedepenie Opoja
o0pTaja TUpeKTHO Ha QPEKBEHIINjCKOM perynaropy. [loTpebHo je y MeHu]y n3abpatu omniujy
Koja oMmoryhaga 3a1aBame pedepeniie TUpeKTHO ca (PPEKBEHIIN]CKOT peryiaTopa KopuihemeM
3esleHor Toukrha ca Tactepom Ha cibeaehu HauuH.

V mennjy ogabpatu cibenehe mapamerpe Conk’- > Ful L -> CtL -> CHCF -> Sep u BpaTuTH
ce Ha nmouyetHu MeHu kKopuctehu ESC Tactep. [lopen moaemaBama MpeTXoAHE OIIIUjE TAjE je
noaemieH podpun CHCF ca Sin (komanaa u pedepeHiia Hucy pa3aBojeHe) Ha SEP (komaHa 1
pedepenIia cy paszaBojeHe), MOTpeOHO je TOCTaBUTU Ja je pedepeHIia BUPTYEITHU aHAIOTHU
yia3, oqHOCHO A lul.

[TonemaBame BUpTyeiHe pedepeniie Bpimm ce Ha cibenehu nauud ConF -> Ful L -> CtL -
> Frl -> Alul. VI360poM or1iyje 3a 3a/1aBambe BUPTYyellHe pedepeHiie, Op3nHa MOTopa Ce MOXKe
JTUPEKTHO 33aJ]aBaTh IyTEM 3eJICHOT TOUYKKHha ca TacTepOM.

Hakon 3amaBama pedepeniie, GpekBEHIIM]JCKOM peryjaaTopy je MoTpeOHO 3a1aTH KOMaHITy
3a CTapT, OJHOCHO Ha MPHUKJbYYaK AUTHTATHOT yna3za DI/ moTpeGHO je T0BeCTH jeAHOCM]jepHH
HaroH o1 24 V (Ci. 100), nornyka jeIuHHUIIA.

B. 3. Knexkesuh, A. OcmaHosuh 94



MPOTPAMABUTHU NOTUYKUN KOHTPOJTEPU — MPAKTUKYM

X-y mA
.-10V..10Vdc

Cnuka 100 - LLlema nose3usar-a ys1a3a hpeKseHyujckoe peaynamopa

Jlornuka jenununa Ha DII GpekBEeHLUjCKOT peryiaTropa KOMaHa je 3a o0pTame BpaTuia
MOTOpa Yy jeZTHOM CMjepy, a JIOTHYKa jeaAunHuIa Ha D12 je koMaH/1a 3a o0pTame BpaTuiia MOTopa

y IpYyTrOM cMjepy.
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4.2. Ynpas/bame 3a1aBameM pedepeHiie (PpeKBeHINjCKOM
peryjaaTopy noMohy eKCTepHOr NoTeHunoMeTpa

Bpoj o6praja MoTOpa, OAHOCHO 3a/1aBabe (PEKBEHIIN]E, MOKE CE BPIIUTHU ITyTeM EKCTEPHOT
HOTEHIIMOMETPA.

[IpBo je moTpeOHO MOBE3aTH MOTEHIIMOMETAp Ha OJroBapajyhe mpukJbydke GpEeKBEHIIN]CKOT
perynaTtopa. JeaaH Kpaj MOTeHIMOMETpa MoBe3yje ce Ha npukybydak 10 V, npyru kpaj vHa 0 V,
JIOK C€ KJIM3a4 MOTEHIIMOMETPA MOBe3yje Ha aHAJIOTHM yJa3, mpukibydak A7/1 (Ci. 100).

HakoH mpaBHIIHOT TOBE3WBamba EKCTEPHOT IMOTEHIMOMETpa ca (DPEKBEHIIH]CKIM
peryiaTopoMm, MOTpeOHO je TMOJECHTH IMapaMeTpe peryiaropa 3a Ty BpPCTY YIPaBJbamba.
[TonemaBame ce Bpmm uzdopom cibeachux komanau: ConF -> Full -> CtL -> Frl -> All.
Opnabupom onuuje 471 nzabpaHo je eKCTepHO YIpaBibambe OP3NHOM MOTOPA IMTyTEM aHAJIOTHOT
curHaina. J/la 6u ce MOTOp MOKpEeHyo, MOTpeOHO je moBecTH 24 V jeqHoCcMjepHOT HaroHa Ha DI,
YKOJIUKO C€ K€U oOpTame BpaTHia MOTOpa Ha jeqHYy CTpaHy, OZHOCHO aoBohemeM 24 V
jemHocMjepHor HaroHa Ha D12 3a okpeTame Bpatuiia MoTopa y cynpotHy ctpany (Ciu. 100).

4.3. YnpaB/bame (peKBEHIHjCKUM PeryjaaTopoM myremM
TUTHTAJHUX M AHAJOTHHUX yJia3a

VYnpasbame OpojeM o0OpTaja BpaTHJIa aCHHXPOHOT MOTOpa MOXE C€ BpPLIMTH ITyTEM
IUTUTATHUX ¥ AHAJOTHUX Yyja3a (pPeKBEHIMjCKOT peryiaropa. lIpuamkoM onucuBama
(pEeKBEHLIMjCKOT peryyaTopa, o0jalllbeHO je Aa je Ha (DPeKBEHIM]CKH peryjiarop moryhe
JIOBECTHU CEAaM JUTUTATHHX yJia3a Kao M TPU aHAJIOTHA yia3a.

4.3.1. Ynpas/bame ppeKBEHIHjCKHM PeryjaTopoM nyTeM IMIHTAJHUX yJa3a

Hurutanau ynasu DIl u DI2 npensulieHn cy mnokpeTame MoTopa. DpexBeHIH)CKH
peryiaTop 103BOJbaBa JOBOhEHE UYETHpPU [UTHMTAlHA Yyja3Ha CUTHala 3a KOje Ce MOry
nepuHMCAaTH JKeJbeHe Op3uHe Ha (QpekBeHIHMjckoM perynatopy. Takohe, moryhe je
neduHUCcaTH Op3WHE YKOJWKO j€ aKTUBHO BHWIIE JUTUTATHUX yia3a uctoBpemeHo. Kako Ou
Oouno omoryheHo ympaBibamke MyTEM AWTHUTATHUX Yyllaza, NOTPeOHO je KOoH(Urypucatru
(bpEKBEHITM]CKH peryJiaTop 3a Ty HamjeHy. [logemaBame Ha GPEKBEHITMJCKOM PETYIaTopy je
cwenehe ConF -> FulL ->FUn ->P55 -> P52 (P52, P54, P58, P516).

VY xoHdurypauuju napamerapa P52, P54, P58, P516, 6upajy ce KOHKPETHU AUTUTAITHU
yna3u (PEeKBEHIM]CKOT peryiaropa. JUruraaiHu yna3su o3HavyeHw cy ca LI<i>, rmje <i>
npezcTaBiba Opoj Koju Mmoxke outu 3,4,5 u 6 (mpumjep LI3, ogHocH ce Ha qUruTaHu ynasz DI3
(Cx. 100)). HakoH yHoIIIeHma CBUX KEJbEHUX TUTHUTATHHUX yiia3a (PEKBEHITH]CKOT peryiaTopa,
MOYE c€ IPUCTYITUTH 33aaBamy npeaehuHucanux Op3uHa.
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bp3une ce nedunnmy Ha cibenehu vaunn: ConF -> Ful L ->FUn ->P55 -> SP2 (SP2, SP3,
SP4...). bp3una ce 3anmaje mojelIaBambeM (PEKBEHIMje HAMOHA Halajamba Yy XepuuMma.
Makcumanan Opoj mnpenedvHHCAaHMX Op3WHA 3aBHCH 07 Opoja IUTHUTATHHX Yyia3a. 3a
MakcHUMajaH Opoj O] 4YeTHUpu AWTUTaIHa yiasza, mMoryhe je pedunucaru 15 paznuuutux
npeaedpunucanux op3unHa (Ci. 101).

16 BpzuHa 8 BpamHa 4 6pzuHe 2 Pedepenua 6psuHe
LI (P$16)4 ynasa | LI (PS8) 3 ynaza| L1 (PS54)2 ynasa| LI (PS2) 1ynas

0 0 0 0 Pedepenua
0 0 0 1 SP2

0 0 1 0 SP3

0 0 1 1 SP4

0 1 0 0 SP5

0 1 0 1 SP6

0 1 1 0 SPT

0 1 1 1 SP38

1 0 0 0 SP9

1 0 0 1 SP10

1 0 1 0 SP11

1 0 1 1 SP12

1 1 0 0 SP13

1 1 0 1 SP14

1 1 1 0 SP15

1 1 1 1 SP16

Cnuka 101 — bpoj moeyhux npededuHucaHux 6p3uHa

3a xopuiheme caMo jeHOT JUTHTAIHOT yia3a (peKBEHLHUjCKOT peryinaropa, moryhe je
neduHECcaTH caMo jenHy Op3uHy, ogHocHO SP2. Kopumhewem aBa nururtanHa ynaza (Ha
npumjep DI3 u DI4) moryhe je nepunucaru tpu npenepunucane 6p3une, oqHocHo SP2, SP3
u SP4 (npencraBiba npeneduHucaHy Op3WHY YKOJWKO Cy aKTHBHA o0a IWUTHUTAIHA yas3a
UCTOBpEMEHO). MlcTu mpUHIUT BpUjean 3a JOBOhEme TPU U YETHPHU AUTHTAIHA yIia3a, IITO ce
Buau ca Ci. 101.
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Hakon neduHucama xejbeHUX Op3uHa M JOBOhEHEM JIOTMUKUX jJeIWHUIIA HA TUTHTAITHE
ynasze (pEeKBEHLU]CKOT PEryjaTopa, U3BPILICHO je YIpPaBJbakbe aCHHXPOHUM MOTOPOM IIyTEM
JTUTUTATHUX yJia3a. BakHO je HAamOMEHYTH Ja j€ 3a MOKpPEeTame MOTOpa MOTPEOHO TOBECTH
JIOTMYKY JEIUHMILY U HA TUTUTAIIHE YiIa3e KOju ce KopucTe 3a ctapT MoTtopa (D11 u DI2).

4.3.2. Ynpas/bame PpeKBEHIUjCKUM PeryjaTopoM nmyreM aHAJOTHHUX yJa3a

[Topen ympaBibama AUTUTATHUM YjazuMa (PEKBEHLHUJCKOT peryjaTopa, acCHHXPOHUM
MOTOPOM C€ MOXeE YIpaB/baTd M AaHAJOTHUM YJa3uMa (QPEKBEHIHUJCKOT peryaaTopa.
OpeKBEHIMJCKU peryiaTop MMa Tpu MpenBul)eHa NPUKIbYYKA 3a YIPaBJbalkbe E€KCTEPHUM
aHaIOTHUM curHainMa. llpuksbyuak AJ// KOpuUCTHM c€ 3a IIOBE3UBAHE EKCTEPHOT
noTeHmomeTpa. Ilpukibydak A/2 Kopuctu ce 3a JoBoheme yIa3HOT aHAJOTHOT HAIOHCKOT
CHTHaJIa urja ce BpujeaHocT kpehe y omncery oxa -10 no 10 V. Tpehu npukspyuak Koju ce MOxe
KOPHUCTHUTH 3a JI0BO)eHh-¢ aHAJIOTHOT CUTHAJA je MpUukJbydak A/3. [lpukibydak 413 KOpUCTH ce
3a J0BOl)eme CTPYJHOT yJIa3HOT aHAJIOTHOT curHana y omncery ox 0 10 20 mA, unu y orcery ox
4 o 20 mA. Ynparipame, 0OJTHOCHO 33/IaBamke pedepeHIiie MyTeM eKCTEPHOT MMOTEHIIMOMETPA &
Beh ommcaHo, Te OCTaje J1a ce ONMMIIE YIPaBJbalkbeé ACHHXPOHUM MOTOPOM IyTEM aHAJIOTHUX
yna3za pekBeHIM]jCcKoT perynaropa 412 ,omaocHo AI3.

YKOJIMKO ce )KEeTH yIpaBsbaT PPEKBEHIN]CKUM PEryIaTOPOM ITyTeM aHaJIOTHOT HAIIOHCKOT
CUTHaJa, MOTpeOHO je KoH(uryprcatu GpeKBeHLUjCKU peryiarop Ha cibeaehu Haunn ConF -
> FulL -> CtL -> Frl -> AI2. CHCF npodwun tpeba Ooutu noxaemeH Ha SEP kako Ou Ouna
pasaBojeHa pedepeHna U komanna, a noaemasamwe CHCF mpodwuna Bpmm ce Ha cibenachu
HauuH ConF -> FulL -> CtL -> CHCF -> SEP. JloBohemeM aHaIOTHOT HAITIOHCKOT CUTHAJIA,
Kao W gurutanHor ynaza DIl wim DI2, omoryheHo je ympaBibame (DPEKBEHIIH]CKHM
pEryJIaToOpOM IyTeM aHAJIOTHOT HAIIOHCKOT CUTHAA.

VYKONHKO ce (hPEKBEHIIN]CKUM PETYIaTOPOM JKEJIH YIPaBJbaTh MyTEM aHAJIOTHOT CTPYjHOT
CUTHaJa, MOTPeOHO je KoH(Uryprcatu GpeKBeHLNjCKU peryiarop Ha cibeaehu nHaunn ConF -
> Full -> CtL -> Frl -> AI3. Tlpopun CHCF tpeba Outu moaemed Ha SEP, kao mTO je
npeTxoaHo omnucaHo. [logemaBame MUHUMAIHE U MaKCUMallHE BPHjEIHOCTH yJa3zHe CTpyje
Bpiu ce nmapamerpuma CrlL3 u CrH3. Tlapamerap CrL3 ogHOCH ce HA MUHUMAIHY BPU]ETHOCT
cTpyje, nok ce mapamerap CrH3 onHOCH Ha MakCHUMallHy BpHMjETHOCT ylasHe cTpyje. Y
3aBUCHOCTH O] U3a0paHOT CTPYJHOT OIICera, MOTPEOHO j& U3BPIIUTH MOICIIaBakhe TOMEHYTHUX
napamerapa. [lapameTpu ce nmoapemanajy Ha cibenaehu nauun ConF -> Full -> I O->CrL3
(CrH3). JoBohemwem aHAIOTHOT CTPYJHOT CHUTHANA, Ka0 W AWTUTAIHOT yhaza DIl wmm DI2,
BPILH C€ YIPaBJbabe PPEKBEHIIN]CKUM PEryJIaTOPOM IIyTEM aHAIOTHOT CTPYJHOT CHTHAJIA.
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4.4. Ynpas/bame PpeKBEeHUUjCKUM peryjaropom nomohy
CANopen xoMyHHKaIH]e
3a moBe3uBame ca JApyruM ypehajuma (pEeKBEHLHUJCKU pEryjiaTrop Iocjeayje JBa

KOMYHHUKAaIMoHa npoTokoia, Modbus 1 CANopen npotokoi. Ha ppekBeHIInjcKOM peryaaTopy
Mory ce noxecutu napametpu 3a CANopen xomynukanujy (Ciu. 102).

COnF
FULL
LAL
tltd — EF‘F
| CEL-
| Fr
| ~FC
|Fri — Frl
| CHEF
|5 — SEP
Ld !
|ttr — LAn
I
tdt — LCdi
COn-
| Ak |
| 320 — 3¢
| CAD-
IGEDE
[OFF M
| bdL D
25l — 250

Cnuka 102 — Nodewasare napamemapa ppekseHmHoe peayaamopa 3a CANopen KomyHUKayujy
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4.5. IloBe3uBame NPOrpaMadMIHOT JIOTHYKOI KOHTPOJIEpa
(ppeKkBeHLNjCKOT peryJaropa

Ha pannoj cranuuum IUJIK je moBe3an ca (peKBEHIIMjCKUM PEryJIaTOpoOM Ha J[Ba HA4MHA,
nupekTHo u myteM CANopen npoTokona.

4.5.1. JIupeKTHO MOBe3MBaH€

HupextHo moBe3uBame [IJIK-a u (QpekBeHIMjcKOr perynatopa MoJapa3syMujeBa
NOBE3MBAkE AWTHTAIHUX M aHAIOTHUX M3J1a3a MPOrpaMalMIHOT JIOTHYKOT KOHTpoJepa ca
JUTUTATHUM U aHAJIOTHUM yJia3uMa (PpeKBEHIIN]CKOT peryaaTopa.

JlBa nurutanua m3naza ca [1JIK-a moBe3ana cy Ha ymaze DIl u DI2 dpekBeHIHjCKOT
perynaTopa.

Ha ananornu yna3 412 ¢peKkBEeHIIH]CKOT peryJjiaTopa IMoBe3aH je jeJlaH aHaJIOTHHU M3Jia3 ca
POrPaMaOIITHOT JIOTHYKOT KOHTPOJIEpa.

Amnanornu uzna3 AQ1 GppeKkBEeHLNjCKOT peryaTopa oBe3aH je Ha ananorau yia3 [IJIK. ¥V
MoJieIlIaBamUMa PEerysiaTopa MOry ce u3adpaTH pa3IMuuTy OOJIUIIA U3JIa3HOT CUTHANA: CTPYja,
HamoH, (peKBeHlrja, OOPTHU MOMEHT U Jpyru. AKo ce u3abepe (pekBEeHIMja HAINOHA
Harajamba MoTopa Kao nH(opMaliija, aHAJIOTHU U3J1a3 uMa BpujeaHocT 5 V npu GpeKBEHIN]H
oxn 50 Hz.

VYV Tab. 5, npukazanu cy aurutaiad U aHajnorau uHtepdejcu I1JIK-a uckopumthenn 3a
JUPEKTHO MOBe3UBame ca (hpekBeHIHjckuM perynatopom. Ha Cin. 103 mpukaszanu cy criojeBu
JTUTUTATHUX ¥ aHAIOTHUX yJa3a ¥ u3Jia3a GPEeKBEHIIN]CKOT peryaTopa.

Tabena 5 — Jueumanuu u ananoenu uziasu uckopuuihenu 3a oupexmuo nogesusarse IJIK-a u
dpexeenyujckoz pecyramopa

W3nazu/ymnaszm ca [1JIK-a VYna3u/m3nazu GpekBEHIIN]CKOT perynaropa
Mopyn Anpeca [Ipukipyudak Tun
BMXDDO1602 %00.2.0 DI1 Jurutanuu ynas
BMXDDO1602 %0Q0.2.1 DI2 Jururanuu ynas
BMXAMM600 %QWO0.3.4 Al2 AHaJIOTHH yna3
BMXAMM600 %IW0.3.0 AQI AHaj0rHM n31a3
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Cnuka 103 — [JupekmHo nose3zusare 1/1K-a u ¢ppekseHyujckoe peayanamopa

4.5.2. Iloe3nBame CANopen npoTOKOJIOM

Ha pangHoj cTpanuiiy ppeKkBEHIN)CKU peryaaTop je mopea AMPEKTHOT TOBE3UBaka, MOBE3aH
u mnpeko CANopen TpoTOKONA ca MPOrpaMaOWIIHMM JIOTUYKUM KOHTpojepoM. HakoH
nonemnennx napamerapa CANopen KOMyHUKaIM]je JUPEKTHO Ha (PPEKBEHIIN]CKOM PETYIATOPy
(Cn. 102), motpe6HO je u codhTBEPCKH U3BPIITUTH IMOBE3NBakHE (PPEKBEHIIN]CKOT peryiaTopa ca
nporpaMaOMIIHUM ~ JIOTUYKUM  KoHTponiepoM. CodrBepcko moBesuBame [IJIK-a wu
(pEKBEHITN]CKOT peryjaTopa noynmke oTBapameM kaptuile CANopen Ha nagajyheMm MeHH]Y y
Project Browseru coptBepcke mnatdopme Unity Pro XL (Ci. 104).

Hakon orBapama CANopen onuumje y meHujy ca Cn. 104 orBapa ce mpo3op MpHKa3zaH Ha
Cn 105.
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Project Browser % |
IEH Structural view
------- @« Project A

= @ Configuration
........... E_,L 0 : PLC bus

----------- 0 : BMX XBP 0300

T
............. m’ﬂerivedﬂil

Go to Bus Master

Add User Directory ...
Add Hyperlink ...

foom out

Expand all
=l|Process 5uc:[:t:t:dt:l1 Collapse all

-

Cnuka 104 — NModewasarbe CANopen KomyHuKauyuje y cogpmeepy Unity Pro XL

Bus: 3 CaMopen comm head Expert 01, Cannections configured: o

@ PLC bus |. Data Editor |Hngmm126...|@ CANopen |

Cnuka 105 — Mpo3op 3a nodewasare ypehaja koju ce nosesyjy ca l/1IK-om nymem CANopen
KOMYHUKayuje

B. 3. KHeskesuh, A. OcmaHoswh 102



MPOTPAMABUTHU NOTUYKUN KOHTPOJTEPU — MPAKTUKYM

JIBOCTpyKMM KJIMKOM MHIA Ha Owjenu kBaapar npuka3zaH Ha Cin. 105, oTBapa ce HOBH
mpo30p Koju Hyau onabup ypehaja Koju Cy MOBE3aHHW ca MPOTrpamMaOUIHUM JIOTUIKUM
koHTpoJsiepoMm nyteM CANopen komyHukanuje. Ypehaj koju ce oupa je ATV32 MFB koju ce
Hana3u Ha kaptunu Motion&Drive (Cn. 106). Kao anpeca perynaropa ynocu ce 6poj ox 0 1o
63, jep je To Opoj moryhux cnejB ypehaja koju moapxkasa I1JIK-a, Te ce yHOC moTBplhyje
ommujoM OK.

New Device
|
Topological Address: [1.E3] 4
Cancel
Mode-D: 4
Help
Part Mumber Description [
J = CAMNopen drop
| + Digtributed 1/0s
1 = Motion & Drive
ATV312_VE_1 Altivar 312 CAMopen Slave D5P402 (TEATW312_01501E eds)
| ATV3T_ V11 Altivar 31 CANopen Slave DSP402 (TEATV3111E eds)
| ATVI1_\V1_2 Altivar 31 CANopen Slave DSP402 (TEATV3112E eds)
| ATV V1 7 Altivar 31 CANopen Slave DSP402 (TEATV3117E eds)
ATVIIT_V1_3 Altivar 31 CANopen Slave DSP402 (TEATV3I1T13E.eds)
ATV3Z_MFB EDS MFE ATV32 (ATV32_MFB eds)
ATVET_V1_1 ATVET (TEATVE111E eds)
ATV71_V11 ATV71 (TEATV7111E.eds)
IclA_IFA lclA-IFA CAMopen (lclA-IFA eds)
IclA_IFE IclA-IFE CANopen (lclA-IFE eds)
IclA_IFS lclA-IFS CAMopen (IclA-IFS eds)
LXMO5_MFEB LXMO5A PLCopen (LXMO5_MFB.EDS)
LXMD5_W1_12 LXMO5A CANopen (TELXMDSA_0112E.EDS)
LXM15LP_W1_45 EDS for Lexium 15 LP servodrive (TELXM15LP_0142E eds)
LXM15MH_VE_B4 EDS for Lexium 15 MPHP servodrive (TELXM15MH_DEG1E eds)
i LXM32_MFB L¥M32_MFE {LXM32_MFB.EDS)
= SD3_28 50328 CAMopen (BLSD328_0100E.EDS)
3 = Motar cortrol
APP_1CCO0 Tego Power CANopen (APP1CCO0.eds)
APP_1CCO2 Tego Power CANopen (APP1CCOZ2 eds)
TeSysT_MMC_L KARAM in Local mode | TeSysT MMC L V1 .20 eds)
TeSysT_MMC_L_EV40 | KARAM with expansion in Local mode { TeSysT MMC L EV40 V1.20.eds) v

Cnuka 106 — M360p peKkseHyujckoz peaysamopa ca Kojum he /1K 0a ocmeapu KomyHUKayujy

Hakon opabupa (pekBeHIMJCKOT peryyiaropa, MOTPEOHO je ydYuTaTh CBe IMOTpeOHE
IpOMjeHJbUBE Be3aHe 3a (peKBEeHIMjcKH peryiarop. Jla Ou ce HpoMmjeHIbHBE y4yHUTale,
MOTPEOHO je TBOCTPYKUM KIIMKOM MHIIA Ha MMOCTaBJbeHU GpekBeHujcku perymnarop (Cu. 107)
OTBOPUTH ITpo30p npukaszad Ha Ci. 108.
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Bus 3 CAMopen comm head Expert 01 Connections configured: 1

T PiChus [fgfTest: MASTI[[F03 BMXA. T0 CaNopen |

Cnuka 107 — V3abpaHu ¢hpekseHYUjcKU peaysnamop

EDS MFB ATV3Z [ATV32_MFEB.eds)
m A‘?'Z_M FB . Overview [ "l /O objects | [T CAMopen
Channel 0 (ATV32) =
0 variable creation Address |
Frefix for name: |
Type: INT > 000 j
Create 4 ZhwWAIA0002  ATYVI2 Torque_Actual_Value
[ 0003 ATYIZNMI_12741
Conmeit [ Sl aA0004  ATyasHNMa 12742
7 s 40006 ATV NMa 12743
5 et [ Ewi 340006 ATVIZNMA 12744
ot o g s AW 007 ATW32 Eror Code
anne ; 0 [l 0008 AT i eacity Demand
Configuraticn: Kk []2KD [[]%KF Selectal 11 |%Ew\3 4000 ATY3Z Cortioword
System: P 12 |%EwWh3 400071 ATY3Z Target Velociy
s sy 13 | ZOwa a0z ATW32NC] 12761
Ea=clctol 14 Swna AN0.0.0.3  Adwas L 12768
Ralanelel 15 |%Qw\34\0004 ATYIZNCI 12753
Command: 16 |%0w 3 4\0005 ATY3ZNCH_12764
Impliits: I ERR 17
Update
| Update grid ‘ Y]
< >

Cnuka 108 — lNodewasar-e NpomjeHsbUBUX (hpeKBeHUjCKo2 peayaamopa
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[TonemaBame MPOMjEHIBMBUX (DPEKBEHIIMJCKOT peryJiaTopa BpIIM ce Ha KapTuium 1/O
objects, HAKOH HITO Ce JIMjEBUM KJIMKOM MuIIa KiukHe Ha ATV32 MFB Ha nujeBoj cTpaHu
npo3opa ca Cn. 108. IlorpebHo je omabparu omuujy Select all xako Ou ce O3HAYWIM CBH
yJIa3HO/U3Na3Hu 00jeKTH, a MIPOMjeHJbHUBe yuuTaT onmujom Update grid. HakoH yuntaBama
CIIMCKa [TPOM]E€HJbUBHX, HA MjECTY NpBe MPOMjeHIJbHBE unja je axpeca %6CH/3.4/0.0.0 norpedbHO
je yaujetu ume ATV32. llputuckom Tacrepa Enter yuuTaBajy ce J0JaTHE POMjEHIBUBE KOje
Cy moTpeOHe 3a ynpaBibamke HPEKBEHITN]CKUM PETYJIATOPOM, OJHOCHO ACHHXPOHUM MOTOPOM.

Hakon kondwurypamnuje komynukaruje usmehy I1JIK-a um dpekBeHIMjcKOr perynaropa,
noTpeOHO je HanmpaBUTH y copTBepy ocy MoTopa. Oca MoTopa (eHT. Axis) Kpeupa ce'y Project
Browser-y na xaptunm Motion. JlecCHUM KJIMKOM MHIIIa Ha KapTuily Motion Oupa ce ormuja
New Axis Cin. 109.

------------- [3, Derived Data Types

------------- | ] Derived FB Types

o — lﬁ, Variables & FB instances
Elementary Variables
Derived Variables

Device DOT Variables

IO Derived Variables
Elementary FB Instances
Derived FB Instances

rogr
='S¢TE Add User Directory ...
S Add Hyperlink ...

............. D IO Events

Cnuka 109 — Kpeupare Hose oce momopa

Hakon omabupa ommmje New Axis moTpeOHO je mocTaBuTH mapameTpe oce. [Ipo3op koju ce
oTBapa mma Tpu kKaptuie. Ha mpBoj xaprunu General yHOcH ce uMe (DPEKBEHIIH]CKOT
peryiaTopa Kao U leroBa ajpeca, kao mro je npukazano Ha Ci. 110.
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Axis Parameters

General | fods parameters | Wariables name

Mame:

FreloventniRegulator

Ligt of available Drive:

ATVIZ v

Metworlk type:

CANCpen

List of compatible address: '
234000 P

Cancel Help

Cnuka 110 — 3adasarbe umeHa u 00abup adpece (hpeKkseHyujckoz peayanamopa

VY npyroj kapTuI¥ 1101 HA3UBOM AXis parametres yHoce ce monanu kao Ha Cn. 111. Bpmm
ce n300p koHKpeTHOr ATV32 (pekBeHLHUjCKOr peryjatopa U Bep3uje HEeroBor coraepa

(bupmBepa).

Axis Parameters

General | fwis parameters | Varables name

Part Mum:
ATV3IZ2 018 "]

Software version = :
a2 L]

Cnuka 111 — O0abup KoHKpemHoe ATV32 ppeKkseHyujcKoe peayanamopa u eep3suje cogpmeepa
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VY tpehoj kapTunu 3a oapehuBame mapamerapa oce, o Ha3uBoM Variable name yHoce ce
Ha3WBU NMPOMjEeHIbUBUX Kao Ha Ci. 112.

Axis Parameters
General | Axis parameters | Variables name
Auis reference varable name:
Puis_Fef FR

CAMNOpen handler varable name:
Can_Handler_FR

Cancel

Cnuka 112 — YHOC umeHa npomjeHsbusux oce

OmnucaHuM TMOCTYNKOM 3aBpiieHa je KoHpurypamuja xomyHukamumje [IJIK-a w
dpekBeHIujcKor perymnaropa. Caga ce MoOKe IPUCTYIUTH U3PATU YIIPaB/A4YKOT Iporpama.

[open onmcanux GyHKIMjCKUX OJIOKOBA U3 MOrfaBsba 3.6 moa Ha3uBoOM ,, Onuc 610k08a y
npoepamckom jesuxy FBD® mocroju rpyna (QyHKIMjCKHX OJIOKOBa KOjU CE€ KOPHUCTH 3a
yIpaBJbakbe MOTOPOM, Kao u 3a ocTBapuBambe CANopen xomyHukamuje. Y (QyHKIUjCKE
OsiokoBe KOju ce kopucte 3a CANopen KOMyHHUKAlM]y Kao W 3a yIPaB/balkbe aCMHXPOHUM
MOTOpOM yOpajajy ce:

CAN_HANDLER,
MC POWER,

MC STOP,

MC MOVEVELOCITY,
MC_TORQUECONTROL,
MC_MOVEABSOLUTE,

MC READACTUALVELOCITY,
MC_READACTUALTORQUE,
MC RESET.
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Oynakuujcku 610k CAN HANDLER xopuctu ce 3a TpoBjepy KOMyHHUKaruje usmehy
ypehaja noBe3aHUX KOMYyHHUKAIH]OM U KOHGHUTypucanux y coptepy Unity Pro XL. Ha yna3noj
cTpanu GyHKIH]CKH OJIOK MOCjeyje IBa yiasa.

Ha mpBom ynazy (NETWORKOPERATIONAL) ynucyje ce JIOTHYKa jeAUHUIA, OTHOCHO
BPHjETHOCT KOja IMpeIcTaBba HCIIPABHOCT KOMYHHKaIHje n3Mmel)y GppeKBeHIIN]CKOT perynaTopa
u [JIK-a. Ha yna3 AXIS yHocu ce Ha3uB KpeupaHe oce.

Ha u3na3y u3 ¢pynkuujckor 6moka CAN HANDLER nvanasu ce uznaz AXISREADY. Ha uznas
ce rmocTaBJba MpoMjeHsbuBa Tuna BOOL 1 oHa UMa BPUjEIHOCT JIOTHYKE jeAUHUIIE YKOIIUKO je
CANopen xomyHukanuja ycroctaBibeHa. M3maz3 ERRORID je npomjensbuBa Tuna INT u
IpeCcTaBiba KO IPEIIKe YKOIUKO J10 e nole npu ycrnocraBibamby CANopen KOMyHUKaIHje.
3Hauewme KoJa rpemke ce Moxke Hahw y onmuju Help y cobtBepy Unity Pro XL. Tlpumjep
koputthewa CAN _HANDLER 6noka npukasad je Ha Ci. 113.

Can_Handler IL'F{

CAN_HAMDLER

- 1— METWORKOPERATIOMAL  AXISREADY |—Axis FR_Ready -
Az Ref FR— Ax|S ERRORID|— - - - - - - -

Cnuka 113 — ®yHKyujcku 6110k CAN_HANDLER

Oynakuujcku 610k MC POWER KOpUCTH ce 3a YKJbYUHBambe (PPEKBEHIIN]CKOT peryiaropa
HaKOH ycroctaBbaba CANopen xomynukanuje. Ha Cn. 114 npukazan je QyHKIUjCKH OJIOK
MC POWER.

MC_POWER 0
2
MC_POWER
Axis_Ref FR—axIS ERRCR|—
FPrekidac!— ENABLE STATUS —
. ERRCRID—

Cnuka 114 — dyHkyujcku 6nok MC_POWER
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Ha ynasy y ¢ynkmujcku 610k Hanmasu ce yna3 AXIS Ha Koju ce TOBOJM HA3UB MPETXOTHO
Kpeupane oce. Yna3z ENABLE je tuna BOOL v KOpHUCTH ce 32 aKTUBUPAE 0JI0Ka, YKOJIUKO ce
Ha yJa3 JoBenae Jornuka jenuauna. Y ciaydajy ca Ci. 114, na ynmaz ENABLE noBeneH je
JUTUTAIIHY yJia3, OAHOCHO NMpBU npekuaad. Ha uznazy ERROR mory OuTH JBa CTama, JIOTHIKa
HyJIa WM JIOTHYKA JeIMHUIA. YKOJUKO j€ Ha W3J1a3y JIOTUYKA jeAMHHIA, JOILUIO j& 0 TPEIIKe
y (GyHKIHMjCKOM OJIOKY, OHOCHO 3a TayHO OOjalllkbeme TIpelike, yuTa ce Opoj ca H3iasza
ERRORID xoju je tuma INT. Uznaz STATUS tpeba OWTH JOTMYKA jEIUHUIIA YKOJIUKO
(GyHKIM]jCKH OJIOK HEMa TPEIIKY.

Oynkuujcku 610k MC STOP xopucTH ce 3a 3ayCTaB/bambe aCHHXPOHOT MOTOpa IyTeM
dpekpenujckor perynaropa. Kao u 6ok MC POWER w 6nok MC STOP wma nBa ynasa.
JemaH ce KOpUCTH 3a MOBE3UBAKE Ca OCOM, JIOK CE JPYI'M KOPUCTH 33 aKTHBHpame OJIOoKa.
Oynknujcku 6510k MC STOP npukasad je Ha Ci. 115.

MC STOP O
2
MC_STOP
Axis_Ref FR—aX|s ERRCR—
Prekidac?— EXECUTE DOME—
- BUSY —
ERRORID —

COMMANDABORTED —

Cnuka 115 — ®yHKYujcku 60k MC_STOP

Oynaknujcku 610k MC STOP uma Bumie nznaza. U3nazu ERROR u ERRORID nipeTxoaHo
Cy OTIMCaHH.

VY TpeHyTKy Kaga nole 10 akTHBHpama 0JI0Ka, OAHOCHO y TPEHYTKY KajJa je BpUjeIHOCT
obprama oce Hyna, uznaz DONE nocrtaje nornuka jenuuauna. Mzma3z BUSY je tuna BOOL, n
UMa BPHjETHOCT JIOTHUKE jeIWHHIIE CBe JOK ce (YHKIMjCKH ONoK u3BpmiaBa. M3ma3z
COMMANDABORTED wma BpHWjeIHOCT JIOTUYKE JEIWHUIIE YKOJIMKO ]J€ HEKH JpPYyTH
(GyHKUIH]CKH OJIOK MPey3e0 KOHTPOITY yIpaBibamba.

Oyuknujcku 610k MC MOVEVELOCITY xopuctu ce 3a perynainujy 0poja oopraja MoTopa
(Cn. 116).
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MC_MOVEVELOCITY O

MC_MOVEVELOCITY

Axis_Ref_FR— AXIS ERRCH—
Taster1— EXECUTE INVELCCITY —
1000— VELCCITY BUSY —

- - —INVERT COMMANDABORTED —
ERRCRID—

Cnuka 116 — ®yHKyujcku 610k MC_MOVEVELOCITY

Ha ynaz VELOCITY yHocu ce 6p3uHa y Opojy oOpraja mo MuHyTH. Ynazom EXECUTE
akTHBHUpa ce 0J0K. Y ciy4dajy ca Ci. 116 xao koMaHia Ha yna3y OJ0Ka KOPUCTH CE TacTep,
OJTHOCHO JIOBOh)eHm-eM JIOrMUKe jeIMHUIIE Ha YIIas3.

VYna3 INVERT xopucTu ce 3a MUjeHhamke CMjepa MOTOpa y 3aBUCHOCTH Jla JIM CE€ Ha yia3
JIOBEJIC JIOTMYKa HyJia WiM Jiormuka jeauHuia. Kama ce Ha ynaz INVERT noBenme norudka
jeAMHHUIA, CMjep MOTOpa ce MUjema.

Wzna3z INVELOCITY noctaBiba ce Ha BpUjeTHOCT JIOTUYKE jeIMHULIC Kafa Op3uHa oOpTama
0Ce MOTOpa IOCTUTHE 3a7aTy BpujeaHocT Ha ynazy VELOCITY.

Oynakuujcku 610k MC TORQUECONTROL xopucTu ce 3a peryniaiujy oOpTHOT MOMEHTa
acuaxponor motopa (Ci. 117).

Ha yna3 TORQUE yHocH ce BpUjeAHOCT OOPTHOT MOMEHTA y jeqUHHULN Nim.

Wzna3z INTORQUE nocTtaje J0rHuKa JeAMHUIA Y TPEHYTKY Kaja OOpTHH MOMEHT JOCTHUTHE
3anary BpujegHoct. dynkuujcku 610k MC TORQUECONTROL npuka3an je Ha Ci. 117.

MC_TORQUECONTROL 0

tn

MC_TORQUECONTROL

ERRCOR[—

Axis_Ref FR—AXIS INTORQUE —
Frekidacd— EXECUTE BUSY [—
100— TORQUE COMMAMDABORTED | —
ERRCORID—

Cnuka 117 — ®yHkyujcku 6aok MC_TORQUECONTROL
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Oyuknujcku 610k MC MOVEABSOLUTE xopucTH ce 3a 3a/1aBambe arCoyTHE MO3UIUje
BpaTmiia MoTopa, Hajuenthe ceppomoTopa (Ci. 118).

Va3 POSITION je tuna DINT. IlocTtaBiba ancoyTHY MO3ULHU]y KOjy Tpeba Ja JOCTUTHE
Bpatuio motopa. Ha yma3z VELOCITY yHocu ce Op3wHa BpaTujia JIOK HE Johe 10 KeJbeHe
nozunyje. Ynazu ACCELERATION n DECELERATION kopucte ce 3a 3afaBame yop3ama 1
yCcropemwa MPUIIMKOM KpeTama 10 3aaate nozunuje. @ynkiujcku 6ok MC MOVEABSOLUTE
npukasad je Ha Ci. 118. M3na3u u3 6y10ka onucanu Cy Kpo3 IpeTxofHe OJI0KOBe.

MC_MOVEABSOLUTE 0

MC_MOVEABSCOLUTE :
—AXIS ERRCR—
— EXECUTE COME —
— POSITION BUSY —
—WVELCCITY COMMANDABORTED —
— ACCELERATICH ERRCRID —
—DECELERATICN

Cnuka 118 — dyHkuujcku 6aok MC_MOVEABSOLUTE
Oynkuujcku 010k MC READACTUALVELOCITY o6aBiba GyHKUH]y Mjepema Op3uHe
obprama oce (Cim. 119).

Nznaz VALID je tuma BOOL u mocrtaje JOTrMYKa jeAMHUIIA Y TPEHYTKY Kazua ce OJIoK
yenjemno u3Bpiu. M3na3z VELOCITY je tuma DINT v KOPHUCTH Ce 32 UCIHCHBAKHE OUUTAHE
Op3une Bpatmia. Ha Ci. 119 npukazan je pyakuujcku 610k MC READACTUALVELOCITY.

MC READACTUALVELOCITY 0

1
MC_READACTUALVELOCITY

— AxIS ERRCH—
— ENABLE VAaLID —
BUSY —

ERRCRID—

VELOCITY —

Cnuka 119 — ®yHKyujcku 6110k MC_READACTUALVELOCITY
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Oynakuujcku 010k MC READACTUALTORQUE xopuctu ce 3a OYHTaBame OOpPTHOT
MomeHTa motopa (Cn. 120).

[Mpunumn paga, ka0 M CBM yJla3u W U3Ja3M Ccy Kao MU 3a (PyHKUMjCKH OJIOK
MC READACTUALVELOCITY. Jenuna pa3iuka je mTO ¢€ OYuTaBa OOPTHH MOMEHT MOTOpa
Ha m3nazy TORQUE. Tlpuka3 ¢pyukuujckor 6noka MC READACTUALTORQUE npukasad je
Ha Ci. 120.

MC_READACTUALTORQUE 0

=
MC_READACTUALTOROUE

—AXIS ERROR[—

— ENABLE WALID —
: BUSY —
ERRORID|—
TORQUE—

Cnuka 120 — ®dyHkuyujcku 6nok MC_READACTUALTORQUE

[Mocsbeamu 6710k KOju MpUNnaga GyHKIHjCKUM OJIOKOBHMA 32 YIIPaBIbake (PPEKBEHIIHN]CKIM
perynatopoM je pynkiujcku 610k MC RESET (Cn. 121). briok uma ¢yHKIH]Yy 1@ peceryje
canpkaj 61oka ReadAxisError KOju cap Ky J1jarHOCTHYKE HHPOpMaLje.

MC RESET 1

in

MC_RESET

— AXIS ERRCH[—
— EXECUTE DOMNE—

BUSY —
ERRORID—

Cnuka 121 — dyHkuyujcku 6nok MC_RESET
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5. IPUMJEPU KOPUII'REIbA PATHUX CTAHUILIA

Bjexbe u pan ca craHuIiama MouYMiby jeJHOCTABHHM YBOJHHUM 33JaliMa Kpo3 Koje ce
yBjexkO0aBa copTBepcka KoH(pUTypalnja, AePUHUCAKHE MPOMJCHIBUBUX, PACTIOPE] U CalIpxKaj
Pa3BOJHOT OKpYXeHa, OCHOBHE Hapeale, OTKIamame rpellaka, CUMyJaluja U HpeHoC U
TECTUPAE IporpamMa Ha CTaHUIIH.

Kaxko 6u ce moka3zana (pyHKITMOHATHOCT CBUX KOMIIOHEHTH KOj€ Cy OIUCaHE y MPAKTHKYMY,
Jata cy JBa IpHuMjepa Koja YKJbydyjy yia3Ho/u3nasHe ypehaje, GHpeKBEHIM]CKH peryiaTop,
ACHHXPOHH MOTOP M pa3IMYNTE HAUWHE YIPaBJbahba ACHHXPOHUM MOTOPOM.

5.1. Ilpunpemumu 3axarax 1

[Ipexuaad ykipydyje TaMIuIy.
KomMmmonenTe koje cy moTpebHe 3a peanu3alijy 3aaTka U bHUXOBE apece Cy JaTe y Tadelu.

crapt/cTon IIpexnpau 1 %I10.1.0
JIaMTTUIIA Kyta 1 9%0Q0.2.3

5.2. IlpunpemMHu 3agarax 2

Jlammiuiia cBujeTiIM aKko je 6ap je;aaH oj TacTepa MPUTHUCHYT.
KoMmoHeHTe koje cy moTpeOHe 3a peanu3ain]jy 3a1aTka U BbUX0BE ajpece Cy AaTe y Tademu.

Tactep 1 Tacrep 1 %I0.1.4
Tactep 2 Tacrep 2 %I0.1.5
JIAMITHIA AKyra 1 9%0Q0.2.3

5.3. IlpunpemHuu 3agarak 3

Jlammuna CBHjETIIM aKo je MpeKuayd YKIbYUeH U aKO je Hy>KHHU CTOIl aKTUBUPAH.

KomnonenTe xoje cy norpeOHe 3a peanusanujy 3aaTka 1 lbUX0OBE aJIpece Cy JaTe y Tabenu.

peKuaayd IIpekuaau 1 %I10.1.0
HY>KHHU CTOII Hy>xHu cTon %I0.1.11
JIaMTTUITA AKyra 1 9%0Q0.2.3
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5.4. Ilpunpemumu 3axarax 4

Tacrep Crapt yxibydyje namnuiy, a Tactep Cror jy je UCKIbyuyje (caMoapKame).
KomMmmonenTe koje cy moTpebHe 3a peann3aliyjy 3ajaTka U bHUXOBE apece Cy JaTe y Tabelu.

cTapt Tacrep 1 %I10.1.4
cTom Tacrep 2 %I0.1.5
JIaMTIUIIA Kyta 1 9%0Q0.2.3

5.5. IlpunpemHu 3agarak 5

Tacrep Crapt ykibydyje 1amnuiy, a Tacrep CTom jy je UCKIbyuyje.
3anarak peanuzoBatu HapenOama Cer u Pecer.
KomMmmonenTe koje cy moTpebHe 3a peanu3alyjy 3aaTka U bHUXOBE apece Cy JaTe y Tadelu.

cTapt Tacrep 1 %I10.1.4
cTom Tacrep 2 %I0.1.5
JIaMTIUIIA KyTa 1 9%0Q0.2.3

5.6. IlpunpemHu 3agarak 6

Crona Oymmiuiia Tpeba a ce ykbydyje U UCKIbYUyje IPEKHuIaueM.

KommoneHnte koje cy moTpeOHe 3a peayM3aliijy 3a7aTka M BHXOBE ajpece Cy Jare y
Tabenama.

crapt/cTon [Ipexnmau 1 %I10.1.0
OynImInIa paau KyTa 1 9%0Q0.2.3
Honarax 1:

Ha ctonoj Oymwmnu yrpal)eH je ONTHYKH CeH30p KOjUM je Moryhe JeTEeKTOBaTH Ja JIH j€
Oypruja mocraB/heHa U Ja JIU je YUTaBa.

VY cny4ajy na nohe mo moma Oypruje Tpeda ga ce yKIbydu anapM.
AnapMm Tpeba Ja ocTaHe YKJbYYEH CBE JIOK CEH30p HE pEerucrpyje Aa je y Oymwimiy
MOCTaBJbEHA HCIIPaBHA Oypruja.

AKoO je amapMm akTHBaH, OyIIWIIMIIA C€ 3ayCTaBjba W HHUJE Jy Moryhe MOKpEeHyTH IOK Ce
Oypruja He IPOMH]jEHHU.
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Cnuka 122 — Unycmpayuja demekuyuje noma bypauje Ha MaQWUHU

ONTHYKH CEH30D OnTHYKHu ceH30p 9%I0.1.8
ajmapMm IlpBena 1 9%0Q0.2.2
crapt/cTon [Ipexnmau 1 %I10.1.0
OyImwInIa paau KyTa 1 9%0Q0.2.3

Honarak 2:
Crona Oymmnia ce, yMjecTo MpeKuIadeM, yKJbydyje JeTHUM TacTepoM, a HCKIbydyje
JpYTUM.
ONTHYKH CEH30D OnTHYKHu ceH30p 9%I0.1.8
ajmapMm IlpBena 1 9%0Q0.2.2
cTapt Tacrep 1 %I10.1.4
cTom Tacrep 2 %I0.1.5
OyImwInIa paau Kyta 1 9%0Q0.2.3

5.7. IlpunpemHu 3axarak 7

Jlammuia ce ykJbydyje 3s HAaKOH IITO j€ YKJbYUYCH peKHIay.
Jlammuia ce UCKJbYyUyje Kajia ce MPEeKKu1a4 UCKIbYYH.
KommnonenTe koje cy moTpeOHe 3a peaan3ainjy 3aJaTka U BbHX0BE aJpece Cy AaTe y Tademu.
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mpeKkugay IIpexunau 1 %I0.1.0
JIAMITHIA Kyra 1 9%0Q0.2.3

5.8. Ilpunpemumu 3agarak 8

IIpBu nuo 3aparka.
Kana ce Tacrep nmputuche 3 myTta ykibydyje ce ’KyTa JaMIIHLA.
Jpyrum TacTepom ce peceryje opojad.

Hpyru auo 3aparka.
AKO ce HacTaBU ca MPUTUCKAEM TacTepa BUIIE O[] S5 MyTa, YKJbYUyje Ce U I[PBEHA JaMITUIIa.

KomMmmonenTe koje cy moTpebHe 3a peanu3alyjy 3ajaTka U bIXOBE apece Cy JaTe y Tadelnu.

IpeKuaayd IIpexnpau 1 %I10.1.0
JIaMTTUITA Kyta 1 9%0Q0.2.3

5.9. Ynpas/bame Op3UHOM AaCMHXPOHOT MOTOpPa nmomohy
CANopen npoTokoJia

[Tpumjep mporpama 3a yrpaBibambe Op3MHOM OOpTama BpaThila aCHHXPOHOT MOTOpPa MyTeM
CANopen npotokona npuka3zas je Ha Ci. 123.

[Motrpebno je wmuuMuumjanmuzoBatd CANopen KOMyHHKalWjy IMyTeM (YHKIMjCKOT OJioKa
CAN HANDLER. TlpeTxoaHo je KperpaHa oca, udja je mpoMjeHJbuBa Ha3BaHa Axis Ref FR.

Jla ©6u ce (pekBeHIMjCKU pEryJiaTop MpUIpeMuo 3a npumame komaHau ca [1JIK-a,
notpeOHO je nmoctaBuTH GyHKIHjck 6510k MC POWER. YKIby4UBamkEeM YETBPTOT MPEKUaavda
Ha KOHTPOJIHOj TabJu IIajbe ce Jornyka jenuuuia Ha ynaz ENABLE MC POWER O6noxa.
DpeKBEHIN]CKU peryaaTop je crupemad u 4yeka HapenOy ox ITJIK-a 3a moBehamem Op3une
BpaTHJIa MOTOpA.

Nzna3z ERROR u3 6noxka MC POWER () moBe3ad je ca ynazom OR ¢yHKIHjCKOT OJI0Ka, Ha
KOju je Takohe moBe3aH yna3 Prekidac3. V3na3z w3 ¢ynkuujckor 6ioka OR moBesaH je ca
ynazom EXECUTE MC STOP () 6ioka. YKOIUKO O IOIUIO J0 OMJIO KaKBe TPEIIke Ha OJIOKY
MC POWER 0, uznaz ERROR nocTaje TOTHuYKa jeJUHHIIA Koja ce majbe Ha OR QpyHKIUjCKU
6s10k. M3mna3 ca 6;moka OR KOPHUCTH ce Kao KOMaH/a 3a akTuBupame 0oka MC STOP (0, xoju
ce KOPHCTH 3a 3ayCTaBJbamkbe MOTOpA.
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Kopumthewem 6moxka MC MOVEVELOCITY yHocHu ce keJbeHa Op3uHa, OJTHOCHO Opoj
o0pTaja BpaTHiia MOTOpa. Y KJbYUHBakEM JPYTor MPpeKuaada ca KOHTpoIHe Tabjie akTHBUpA ce
ook MC MOVEVELOCITY u 6poj oOpTaja Bpatuiia MOTOpa pacte Ha 3agaHux 1500 o/min.
VYKJbyunBameM MPBOT MPEKUIaya MUjeHha Ce CMjep 00pTama BpaTHila aCHHXPOHOT MOTOpA.

CAN HANDLER FR

CAN_HANDLER

-+ -+ - 1—|NETWORKOPERATIGNAL  AXISREADY —#fsis -FR_Ready -
Axis_Ref FR— xS ERRCRID|— :

) ) ) MC _STOF 0
MC _POWER 0 ) A 4
] ) MC_STOP
MC_POWER : OR
- . Axis_Ref FR—AXIS ERROR [—
Axis_Ref_FR—AXIS ERROCR IN1  QUT EXECUTE DOME|—
-Prekidacd— ENABLE STATUS |— -Prekideci— N2 D BUSY —
ERRORID |— ERRORID —
. . COMMANDABORTED —

MC_MOVEVELOCITY 0

o

MC_MOVEVELOCITY

Axis_Ref_FR— xS ERROR[—
-Frekidec2—| EXECUTE INVELGCITY —
1500— VELOCITY BUSY[—
Fretidacl—{ INVERT COMMANDABORTED |—
ERRORID|—

Cnuka 123 — [Mpumjep npozpama ynpassrearba dCUHXPOHUM momopom nomohy CANopen npomokona
u l/iK-a

5.10. Mjepeme Opoja oOpTaja BpaTuja Mmoropa nomohy
HHAYKTHBHOI C€H30pa

Hpyru npumMjep OJHOCH c€ Ha IporpaMm Koju padyHa Opoj oOpTaja BpaTuia aCHHXPOHOT
MOTOpa IMyTeM WHAYKTUBHOT ceH3opa. C 0031poM J1a je MHAYKTUBHH CEH30p IIOBE3aH Ha MOLYJI
JTUTUTATHHUX yja3a, a He Ha Op3u Opojad, moTpeOHO OApEeIUTH 10 Koje Op3uHe 00pTama BpaTuiia
eJIeKTpoMoTOpa je Moryhe mMjeputu Tauny Op3uHy 0OpTama.

VY omucy paaHe cTaHHIIE MOMEHYT j€ JJAHYAHUK MOCTaBJbEH Ha BPATHIIO €IEKTPOMOTOpA.
Jlanyanmk nma ocam 3y0a, ITO UMILTUITMpPa Aa he MHIYKTHBHH CEH30D 32 jeaH 00pTaj BpaTuiia
MOTOpa FeHepUCaTH OcaM UMITyJIca.
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Ca Ha3uBHE TUIOYHIIE €JIEKTPOMOTOPA MOXKE C€ YOUHUTH Jla jeé HOMUHAJIaH Opoj oOpTaja mpu
¢dpexsenuunju ox 50 Hz, 2710 obpTaja mo munytH. HakoH nmpeTBapama MUHYTa y CEKYHJE U
MHOKEHa ca OpojeM 3yda 1o 00pTajy BpaTuiia eeKTpoMOTOpa, MHIYKTUBHH CEH30p OU Tpebao
u36pojaru 361 ummysc y cekyHau 3a gppexseniujy o 50 Hz.

[IpuHnmn pasa mporpaMa 3acHHBA C€ Ha Mjepermy Opoja UMIyJica y TOKY jeHE CEKyH/E.
Nmrtyscu ce 3aTuM mipeTBapajy y 6poj oOpTaja mo MUHYTH.

Peanuzanmja 3agaTka y mporpaMckom je3uky FBD npuka3zana je Ha Ci. 124.

R_TRIC 2

1 .
R_TRIG : z
i SET
EN  ENO|—

Taster1— LK .
OUT |—Motor_Lijevo

2]

3
MOVE

------ R - Fotenciemsetari— N oUT —Anslegni_lzlgz - - - - - - - o L
R_TRIG " s : :

. RESET
Taster2— CLEK Q EN ENO|— .
OUT [—Motor_Lijeve

. 1M1 ouT 5 Q1 1M Q|—IzlazTajmera
IzlazTajmera— CLK Q N2 R1 B1s—PT ET— :

R_TRIG 1

N1 OUT
|zlazTajmers— CLK Q INZ

=

15
’ MCVE
|zlazTajmers— CLK Q EN" ENC—

BrojObrtaja—] M OUT —Rezultat

F_TIRIG 2 ' 7

18
F_TRIG '
- Induktivni_Senzor—|C

[
o
|
=]
=
£
S

lzlazTajmers—{ CLK Q

] . .
— PV cv 1M1 ouT IN1 OUT —BrojCbrtaja
e - 80— M2 .

Cnuka 124 — Peanu3zayuja npo2pama 3a payyHawe bpoja obpmaja uHOYK8HUM CEH30pOM
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[TpuTHcKOM IIPBOT TacTepa Ha KOHTPOJIHO] TaOJIM CeTyje ce MUTUTAITHY u3na3 Motor Lijevo.
Hururanan wusnaz ca [IJIK-a (Motor Lijevo) moBe3an je paupektHo Ha DIl yna3
(bpeKBEHIN)CKOT peryjaTopa U KOPUCTHU ce Kao cTapT ycioB. [IputuckoM Ha qpyru tacrep ca
KOHTPOJIHE Tablie peceTyje ce AUTuTAIHU u3nas Motor Lijevo.

Oynkuujckum 61okoM MOVE ynpasiba ce OpojeM o0pTaja Bpatuia eaekrpomoTopa. [Tpsum
MOTEHITMOMETPOM ca KOHTpOJIHE Tabue 3anaje ce pedepenna ox 0 qo 10000 koja mpencraBiba
orcer ox 0 mo 10 V. Uznaz u3 6moka MOVE npencrasiba aHanorau usnas ca [1JIK-a koju je
CIOjeH AUPEKTHO HAa aHAJIOTHU HAIOHCKH yia3 A/2 ppeKBEeHIIH]CKOT peryaTopa.

3a MpBO MOKPETamkE Mporpama, mope CeToBama IUTUTATHOT u3naza Motor Lijevo, KOpuctu
ce IpBHU TacTep ca KoHTpoaHe Tabne. [IpBu Tacrep npexacrassba yna3 y 6mok R_TRIG 2 xoju
perucTpyje TpoMjeHy cTama ca JIOTHYKe HyJe Ha JIOTWYKy jeawHuiry. Ilapamemno ca
¢yukuujckum 61okoM R_TRIG 2 nanasu ce ¢pyHkuujcku 010k F TRIG 2 Ha KOju ce JOBOAU
n3na3z ca tajmepa TP. ®ynkuujcku 010k F TRIG nerektyje MpOMjeHy yJIa3HOT CHUTHaia ca
JIOTMYKE jeAMHUIE Ha JTOTHUKy Hyny. M3nas3u ca 6iokoBa R TRIG u F_TRIG octajy aKTUBHH
Yy TOKY JETHOT MPOTPaMCKOT IHKIYyCa, a BUXOBU HM3J1a3u ce Bojae Ha (yHKuujcku 010k OR.
Oynkuujcku 610k OR Ha U3na3y Jaje JOTHUKY jeAMHUILY Kaja je Oap jenaH of yias3a JOrHuKa
jeauHuIA.

N3zna3 u3 pynkmumjckor 610ka OR oxaBoau ce Ha S yna3 RS 61oka (010K ca JOMUHAHTHUM
pecerom). HakoH mpuTHCKa MpBOT TacTepa, ceTyje ce m3na3 ¢yHKuujckor 6moka RS u Ha
HETOBOM HM3JI1a3y je JoThuKa jeauHuna. Jlornuka jequnuia Ha nznazy RS 0J10ka KOPUCTH Ce Kao
OKHJIaYKH UMITYJIC KOJUM C€ YTIPaBjba TajMEPOM.

Ha ynasy PT Tajmepa yHocH ce Bpujeme (1 cexynna). TajMep renepuiiie UMITyJIC Ha U313y,
OJIHOCHO J1aj€ JIOTHYKY JeIMHMITY Ha M3JIa3y 3a BpHjeME OJ jeJTHE CEKyHJe. 3a HelpecTaHO
TeHepHCcamke UMITyJIca TajMepa, MOTPeOHO je aa TajMep A00Mja OKMIAuKU MMITYJIC, Kako Ou
HACTaBHO Jla TEHEPHIIIE BpHjeMe OJ1 jeTHE CEKYH/IC.

Kako 6um ce cBake CexkyHIe MHjeHhala BPUJEAHOCT yJlaza y TajMep, MOTPEOHO j€ BPIIUTH
pecer u cet RS 61oka. Yna3 pecer RS 6510ka noxas3u u3 apyror OR 6noka. Ha ynase apyror OR
0si0ka, moBojie ce m3na3u ca OimokoBa R TRIG. Ha ynaz3 R TRIG [ Gnoxa, 1oBOIM ce yJia3
JpyTOoT TacTepa Ha KOHTPOJIHOj Tabiu, a Ha yna3 apyror R TRIG () 61oka, JOBOJU ce€ U3J1a3 ca
TajMepa.

Jpyrum TactepoM Ha KOHTPOJIHO] TabJIM MOKe ce y OWJI0 KOjeM TPeHYTKYy peceToBatu RS
6mokx. HakoH mpBoOr mpuTHCKa MPBOT TacTepa ca KOHTPOJIHE Tabiie, Mounmbe Mjepeme Opoja
UMITyJICAa HHAYKTUBHUM CEH30pOM. Y TPEHYTKY Kaja ce M3Jla3 ca TajMepa akTUBHpPA, OJTHOCHO
npehe U3 cTama JOTWYKe Hyle y CTame JOormuke jeaunuue, pynkuujcku 010k R_TRIG 0
peceryje BpujenHocT RS wmznaza. CeroBame RS 0yioka ce MOXKE H3BPIIUTH TOHOBHUM
IPUTUCKOM IIPBOT TacTepa WU MPOMjEHOM CTamba U3Jia3a ca TajMepa ca JIOTHYKE JeMHULIE Ha
nornuky Hyny (F_TRIG 2 Gnok).
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3a Opojame UMIyJIica TOCPEICTBOM MHIAYKTHBHOT CEH30pa KOPUCTH ce Opojad yHampwHjes,
onHocHo CTU. Ha yna3 6pojaua CU noBou ce MHAYKTUBHH ceH3op. PeceT Opojaya Bpim ce
CBaKe CEKyHe, OAHOCHO Tpeko Omoka F TRIG 3 (xaga w3ia3 TajMepa MPOMHJCHH CTame ca
JIOTMYKE jeIMHUIIEC Ha JIOTUUKY HYJY - CUJIa3Ha UBUIIA).

Ha wu3na3zy u3 Opojaya kopuctu ce npuksbydak CV koju Opoju TpeHYTHY BPHjETHOCT
uMmItysca. bpoj ummyiica ce nmpBo aujenu ca ocam (8 uMIryjica mpeacTaBiba jeaH oopTaj), a
3aTuM ce MHOXH ca 60, kako Ou ce 10610 6poj 00pTaja MO0 MUHYTH.

Hpyrum Qynkumjckum Onokom MOVE Bpmu ce ynuc mnpomjeHsbuBe BrojObrtaja 'y
IPOMjEHJBHBY Rezultat. YTuC ce BPILIM CBaKe CEKyH/Ie, HAKOH JICTEKIH]j€ CHUIIa3HEe UBHIIE U3/1a3a
TajMepa, Kako 6u 6poj 0OpTaja Mo MUHYTH OMO Iperiie/iaH y TOKY jeTHOT Mjepemba.

Mjepemem Op3uHe (HOPMHPAHUM MPOrpaMOM Y OIICETy OJ HyJie JO HOMUHAJIHE Op3uHe
yTBpheHo je na npu ¢ppexBennrju Behoj ox 15 Hz nonasu mo HempaBuiaHOT Opojama UMIyJICa,
300r Ty’KMHE CKEH IUKITyca MpOorpaMaOMIIHOT JOITMYKOT KOHTposiepa. [lyK1Ha CKeH IHKIyca
3aBUCH 01 Opoja yia3a W u3jasa, BEJIMYMHE U 3aXTjeBHOCTH Tporpama. MHIyKTHBHU CEH30D
peructpyje npomjene 1o 2.5 kHz. [la 6u ce u3BpLIMIO MPAaBUIIHO Mjeperme Op3uHE OKpeTamba
BpaTuja eJIeKTPOMOTOPa, MHIYKTUBHH CEH30p je MOTpeOHO MmoBe3aTH Ha MOAYJ Op3or Opojaya.
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