National University «Odessa Maritime Academy» provides new train-
ing courses in connection with commissioning a new Full Mission
Simulator Complex of the PLC controlled Electromechanical System.

HauumoHanbHbIn yHUuBepcuteT «Opecckas MopcKas akagaemusa»
npeaocTaBnsieT HOBbIe KypCbl B CBA3W C BBOAOM B 3KCNyaTauuio
HOBOro nosfiHomacwrabHoro TpeHaxepHoro komnnekca MNJIK ynpaB-
NfAeMbIX 3NIeKTPOMEeXaHU4YeCKUX CUCTEM.

Haw cauT: http://www.onma.edu.ua/

PROGRAMMABLE LOGIC CONTROLLER (BASIC AND ADVANCED)
IMMPOI'PAMMMPYEMBIE JIOTTHYECKHUE KOHTPOJIJIEPBI
(0a30BbIil U pacIIMPEHHDbI)

Target group/ Llenesas rpynna

Electro-technical engineers who are responsible for operation, maintenance, configuration
and repair of PLC based control systems of mechanisms and complexes for industrial means
/ DneKTpouHXeHepbl, OTBETCTBEHHbIE 3a paboTy, 06CNyXUBAHUE, KOHPUTYPUPOBAHUE U pe-
MOHT COBpPEeMeHHBIX CUCTeM yNnpassieHUs Ha 6ase MporpammMmUpyembIX JIOrUUeCKUX KOHTPOI-
nepos (TTN1IK) MexaHU3MOB U KOMMNIEKCOoB.

Expected learning outcomes/Oxuanaemsie pesynbratel obyyeHus

Upon successful completion of the course the participant will able to/ TTpu ycnewHom
OKOHYaHWUW Kypca cnywaTens 6yaer cnocobeH:

e Understand and Explain the basic principles of construction and functioning of the
PLC based Control System / TToHumMaTb U 06BACHATL OCHOBHbIE MPUHLMMBLI NOCTPO-
eHUa U (PYHKLMOHUPOBAHUSA CUCTeM ynpasneHus Ha 6ase TTJIK

e Operate the PLC based Control Systems/ YnpasnaTb aBTOMaTU3MPOBAHHLIMU CUCTE-
Mamu Ha 6ase TTJTK

e Understand and execute the PLC configuration, programming the PLC based Control
Systems /TToHUMaTb U BLINOJSHATL KOHgUrypaumro TIJTK, nporpammuposatb pe-
XUMBI paboTbI cUCTeM ynpasreHus Ha 6ase TTJIK

e Diagnose the algorithms and make the adjustment of PLC based Control Systems/
AvarHocTupoBaTtb aNroOpUTMBI paboTbl U NPOU3BOAUTL HANAAKY CUCTEM YNpaBreHus
Ha 6ase TTJTIK

e TIdentify and exchange faulty modules of PLC with spares from stock onboard to
bring the system back into operation/ OnpenenaTb U 3ameHsTb OTKA3aABLIME KOMMO-
HeHTbl TTJTIK moayneld, ucnonbsya 3anacHsle ANS npusefeHUs CUCTeMbI B paboTo-
cnocobHoe cocTosHUe


http://www.onma.edu.ua/

e Utilize the PLC software and documentation for maintenance and configure pur-
poses/ Mcnonb3osaTb nporpammHoe obecneyeHue U TeXHUYeCKyro AOKYMEeHTaLuHo
TTIIK npu 06CnyXuUBaHUU U KOHPUTYPUPOBAHUU

The basic course is designed to give an overall understanding of the functions and capabil-
ities of the PLC and important safety aspects of its operation. This course will teach par-
ticipant the basics about PLCs (Programmable Logic Controllers), how they are constructed
and used in industry and marine, how to create FBD (Function Block Diagram) programs,
use Timers, Counters, Internal Relays, Delay Blocks, IN/OUT digital and analog modules.
The participant will gain experience in using licensed PLC software, which allows his to write
PLC programs on PC and handle Data etc. Participant will gain experience in using a PLC
Support Tool, which allows him to write PLC programs on PC. Learn to identify the different
types of PLC and understand how the PLC works as opposed to a PC /Basosbiii kypc paspa-
60TaH, YTO6LI AaTb cnywatento obliee NOHUMAHUE PYHKLUUMA U Bo3moxHocTen TTTTK, Bax-
HBIX GCMeKToB 6e30MacHOCTU ero 3KCMJyaTauuu. ITOT Kypc HayyuT CrylwaTtens OCHOBAM
paboTbr ¢ TTJIK, Kak OHU YCTPOEHBI U UCNOJIb3YHOTCA B MPOMBILLNEHHOCTU U CYAOCTPOCHUM,
kak co3patb FBD (Function Block Diagram) nporpammer, UCNOMb30BATL TAMMEPLI, CHETUUKM,
BHYTpeHHUe pene, 61T0KU 3aAepXKU, LMGPPOBLIE U GHANOroBbIe MOAY M BBOAA/ BbIBOAA. CIy-
watenb 6yner HabupaTbCa ONLITA B WUCMOSMb3OBAHUU JIULIEH3UPOBAHHOIO MpPOrPAMMHOIO
obecneyeHus TTJK, kotopoe nossonut emy nucatb TTJIK-nporpammer Ha TTK u obpabaTbi-
BaTb AGHHbIE U T.A4. HayunTbca onpenenatb pasnuuHbie Tunbt TTJIK v noHaTs, kak TTJIK pa-
6oTaet B otnMume ot TTK

Basic Course content/ CopnepxaHue 6asoeoro Kypca:

- Background and functions of PLC/ TTpeabicTopua cosaaHus u gyHkumm TTIK

- PLC fundamental, structure and type of PLC/ OcHoeebr TTJIK, cTpykTypa 1 Twnbr TTJIK

- How tfo select the most appropriate PLC model/ Kak BbibpaTb Hanbonee noaxonsiuyro
mogpens TTJIK

- Principles and steps of using PLC/ TTpuHumnbI 1 waru ucnonbsosaxHus TTIK

- Design PLC based control system and PLC's programming/ Qu3saiiH u nporpammmpoBaHue
TTNK cuctem ynpaeneHus

- General data of CPU and I/0 modules/ O6wwue aaHHbIe CPU 1 I/0 monynei

- Input and Output modules of PLC and principle of its connection and operation / Moaynu
ssoAa U Bbieoaa TTIIK, NpUHLMNLTL UX NOAKIFOYEHUS U SKCNTyaTaumu

- Configuration of PLCs/ KoHpurypaums TTJIK

- PLC Hardware (Alpha2 and FX3U, Mitsubishi Electric): main unit (CPU), extension units,
special function modules / AnnapatHas yacTb TTJIIK Ha npumepe Mitsubishi Alpha2 and
FX3U: rnasHeIth moAyJsib, MOAYU PaCLUMpeHUs, CneuyanbHbie (yHKLMOHASIbHbIE MOAY U



- Modular PLC Hardware (System Q/L, Mitsubishi Electric): base units, power supplies,
processors, discrete and analog I/0 modules, intelligent modules, memory types / Anna-
paTHaa YacTb TTITIK moaynbHOro Tuna Ha npumepe System Q/L, Mitsubishi Electric: waccw,
MOAYIIN NMUTAHUS, NPOLIECCOp, LIMGPOBLIE U aHANOroBbIe MOAYSIM BBOAA/BbIBOAA, UHTEN-
nNeKTyanbHbIe MOAYN, TUMLL NAMSATU
- Numeric systems and numeric formats /Cuctembr cuncneHusa, YUNCNOBbIE POPMATBLI U
KoAbI

- Fundamentals of logic design / OcHoBbI noruku

- Programming methods / MeTtoabr nporpammupoBaHus

- Applicable programming software / TTpuknaaHoe nporpammHoe obecnedeHue

- Function Block Diagram programming, block types and the FBD base (Alpha2, Mitsubishi
Electric) / TTporpammuposaHue ¢ UCNOMb30BAHUEM (PYHKLMOHAMbHBLIX 6510KOB. TUMbLI U
Habop PyHKLIMOHANbHBIX 6710KOB

- Direct programming / TIpamoe nporpammupoBaHue

- Creating a Sample Programs / CozpaHue npumepoB NpUKNAAHLIX NPOrPaAMM
- Basic ladder program instructions and simulator exercises / basosbie UHCTPYKLUU a3bIKa
nporpammuposaHus «ladder step diagram» v npumepbr NPOrpaMMUpOBAHUS
- Application of PLC on shipboard (advanced) / TTpumereHue TTJ1K Ha cyaHe
- Programming PLC, uploading and down-loading data (advanced) / TTporpammuposaHue
TTIIK, 3arpyska u cumtbIBaHUe AaHHLIX (advanced);
- Care and maintenance of PLC based systems/ ¥Yxoa w o6cnyxusaHue cuctem Ha 6ase TTIK
Advanced Course content (Mitsubishi Electric FX Family)/ ConepxaHue pacwmpeHHoro
Kypca
This course was intfended to introduce some of the advanced concepts of the FX Family
PLC. This class will be taught using the FX3U controller, GX Works 2, 6X (6X IEC) Devel-
oper and GX Designer licensed software / 3T0T Kypc npeAHasHa4YeH AN 3HAKOMCTBA C KOH-
uenuuamu TTIIK Mitsubishi Electric npoasuHyToro yposHa cemeiictea FX B usnoxenuu
Kypca ucnonb3yetcs koHTposiep FX3U, a Takxe nuLeH3MpoBaHHOe NporpammHoe obecne-
yeHue 6X Works 2, GX (6X IEC) Developer u GX Designer.
Learn how to write ladder logic to industrial standards, how to correctly apply timers,
counters, function blocks and programming instructions to create working programs; how
to use the logic functions simplification methods to execute programs much faster / Bbr
y3HaeTe Kak MmMcaTtb NPOrpammy B COOTBETCTBUM C MPOMBILLNIEHHBIMU CTAHAAPTAMM, KaK Npa-
BUJIBHO UCNOJIb30BATL TAUMEPLI, CYETUUKU, PYHKLIMOHASIbHBIE 6J10KU U NMPOrpaAMMHLIE UH-
CTPYKLUMU ANS cO3AaHUA paboTOCNOCO6HOM NPOrpaMMbI, KaK UCMOMb30BATb METOABI YNpo-
LLLeHUA NIOTUYECKUX PYHKLMUM AN COKPALLLEHUS BpeMeHU BbIMOSTHEHUS NpOrpaMMBIL.
If you intend to work with PLCs then learning to understand ladder logic, recognize errors
when faultfinding and writing PLC routines is important. Not only will you learn how to do



these on these courses, but you will also learn how to write ladder programs for industrial
process control and how to write them to Industrial standards /Ecnu Bbr HamepeHb! pabo-
TaTb ¢ PLC, TO BaXHbIM SBNSETCA NOHUMAHUE neaaep-noruku, obHapyxeHue owunbok npu
MouCKe HeucnpaBHOCTeN U HaNMUcaHUe CTAaHAAPTHLIX nporpamm ans PLC. U3 aTtoro kypca
BbI He TONMbKO Hay4YMUTeChb BLIMOJSHATb 3TU AEUCTBUSA, HO TAKXKe HayuyuTecb CO3AABaTb NPO-
rpammer Ana PLC Ha g3bIke nepfep-noruku Ang ynpasnieHUs TUMOBLIMU TexXHOJIorUuYe-
CKMMU NpOLECCAMU B COOTBETCTBUM C MPOMBILLNEHHBIMU CTAHAAPTAMMU

You will gain experience in using a PLC programming software GX Works 2, 6X (6X IEC)
Developer and GX Designer, which allows you to write actual PLC programs on your PC / Ber
noJlyuynTe NPAKTUYECKUA ONLIT UCMOSIb30BAHUS NpOrpamMMHoro obecneveHus 6X Works 2,
GX (6X IEC) Developer u GX Designer, koTopbIl NO3BONUT Bam co3aasaTb Nporpammer ans
PLC Ha Bawem nepcoHanbHOM KomnbroTepe

Prerequisites / TIpeasaputencHuie Tpe6osaHua: Basic PLC knowledge / Basoebie 3HaHua
o TTNK

Course Main Topics / OcHoeHtIe TeMbI Kypca:

- FX3U major futures and generic specifications /OcHoBHbIe 0CO6EHHOCTU U TeXHU4Yeckue
xapaktepuctukm FX3U

- Power supply and Input/Output specifications / XapakTepuctuku BXoAOB, BbIXOAOB U
MUTAHUS

- System configuration / KoHgpurypaums cuctemsr

- Main units and extension devices / basosbie moay v U moAy U paclumvpeHUs

- Example of system configuration / TTpumepbl KOHPUIYpALIMK CUCTEMBI

- Examples of wiring for various uses / TTpumepbl coeanHeHUN AN pasnUYHBIX NpUoxe-
HUM

- Data transmission / TTepenaya AaHHbLIX

- Network settings and network connections /

- System addressing / CuctemHas aapecaums

- Memory areas / TTpocTpaHCTBO NamsaTu

- Micro PLC addressing / Anpecauus 8 mukpo-TTJIK

- Modular PLC addressing / Appecauus B TTITK moayneHoro tuna

- Right and left side bus FX3U/ TTpasas v nesas wwuHsr FX3U

- Special function modules / CneunanbHble PyHKUMOHANbHBIE MOAY U

- Q and L series configuration / KoHgpurypaumsa cuctem ans TTJIK cepum Qu L

- Programming software 6X Works2: software installation and connection to / TTporpamm-
Hoe obecneyeHne GX Works2: uHctannaumsa u noaknroveHue k FX n k Q/L cepum



- Ladder logic basics: PLC instructions types; basic instructions; develop and edit pro-
grams / OCHOBBLI MPOrPAMMUPOBAHUA Ha A3bIKe NeaAep-NOruKU: TUMLL UHCTPYKUMIA, 6a30-
BbIe KOMAH/ALI, OTNAAKA U PefaKTUPOBAHUE NPOTPAMMBI

- Timers and counters / Talimepbl U cYETUUKMU

- Applied instructions and function blocks / TTpuknaaHbIe UHCTPYKLIMU U (PYHKLMOHASIbHbIE
6110Ku

- Creating a sample program / Co3paHWe NpUMepoB NPUKNIAAHLIX NPOrPaMM

- Graphic operation terminal GOT1000 / 'pagpuyeckas naHens onepatopa GOT1000

- 6T Designer software / TTporpammHoe obecneveHue GT Designer

- 6X Developer and GX IEC Developer Software / TIporpammHoe obecneueHmne GX Devel-
oper u 6X IEC Developer

Basic Course duration and price/ TTpoaomxutensHocTs U UeHa 6a30Boro Kypca

Course duration is 3 days/24 hours and price is 390 USD.

TTpononxutensbHocTb Kypca 3 AHS /24 yaca v ueHa 390 ponnapos CLUA.

Advanced Course duration and price/ TTpoaonkutenbHOCTL U LieHa paclUpeHHOro Kypca
Course duration is 3 days/24 hours and price is 390 USD.

TTpononxutenbHocTb Kypca 3 AHA /24 yaca v ueHa 390 ponnapos CLUA.

Training equipment/ TpeHaxepHoe ob6opyaoBaHue

Full mission simulator complex of ship's automated electric power plant, including/ TTon-
HOCPYHKLMOHANbHLIN TPEHAXepHbIN KOMMIeKC CyAOBOM aBTOMATU3IUPOBAHHOM 3MEeKTpo-
3HepreTUYeCcKoM YCTAHOBKU BKITHOUAHOLLMIAL

* Electromechanical System Laboratory with 6 controllers FX3U, 6 controllers Alpha2, 6
Human Machine Interfaces 6T14, 6 Frequency Converters FR-E720 (Mitsubishi Elec-
tric)/Nabopatopus anekTpomexaHudeckmux cuctem ¢ 6 TTJIK cepum FX3U, 6 mukpo-
KOHTponnepamu cepum Alpha2 , 6 rpagpuyeckumm naHenamu onepatopa GT14, 6 npeobpa-
3o0BaTenamu vactoTel cepum FR-E720 EC.

- Software: iQ Works, FR Configurator (Mitsubishi Electric)/ luueHsunsosaHHoe npo-
rpammHoe obecneveHue.
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CERTIFICATE / CEPTUOUKA
¢ 003
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Certification/CepTupukaums

On successful completion of the course and assessments a document will be issue
certifying that the holder has successfully completed a course of training which

meets or exceeds the level of knowledge and competence for operation, maintenance and
repair of Mitsubishi Electric equipment. / TTpu ycnelsHom 3aseplueHUm Kypca U OLIeHKU
KOMMEeTEeHTHOCTU byaeT BbIAGH AOKYMEHT yAOCTOBepSHOLWMIA, YTO obnaaaTesnb yCrnewHo 3a-
BepLNI Kypc 0bydeHUs, KOTOpPLIM COOTBETCTBYET UMM MpeBbIWaeT YPOBeHb 3HAHUM U KOM-
neTeHUWU Ans paboTsl Ha o6opyaosaHum Mitsubishi Electric.

Participant number limitation / Konuyectso cnywarenei

6-12 participants

Facilities and Equipment: Electrical classroom equipped multimedia and computerized work
places, Electromechanical System Laboratory with 6 controllers FX3U, 6 controllers Al-
pha2, 6 Human Machine Interfaces GT14, 6 Frequency Converters FR-E720 (Mitsubishi

Electric). / AnnapaTypa 1 obopyaosaHue: MynbTUMEAUMHBIN KNACC C KOMMbHOTEPU3IUpO-

BAHHLIMWU pabouMMU MecTamu; NabopaTopus 3MeKTPOMEXAHUYECKUX CUCTEM.
Language/ Ssbik npenoaasaHus
English, Russian/ AHFrnuiickuiA, pycckuia




Information

Nikolay Y. Mukha, Associate Professor, PhD, CEng., MIMarEST, First class ship's electrical
engineer, National University «Odessa maritime academy» (NU OMA).

Email: mykola_mukha@hotmail.com;

Skype: nymukha;

Mob. +380503338502.
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