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DefinisiDefinisi SCADASCADA

�� SS :: SupervisorySupervisory

–– MengawasiMengawasi

�� C   C   : Control: Control

–– PengendalianPengendalian

�� ADA ADA : And Data Acquisition: And Data Acquisition

–– AkuisisiAkuisisi datadata



““PrimitivePrimitive”” SCADASCADA
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““ModernModern”” SCADA SystemSCADA System
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ElemenElemen –– elemenelemen SCADASCADA

Communication



ElemenElemen –– elemenelemen SCADASCADA

�� Sensor Sensor dandan aktuatoraktuator ((Field DevicesField Devices))

�� RTU (Remote Terminal Unit ) RTU (Remote Terminal Unit ) atauatau PLCPLC

�� SistemSistem KomunikasiKomunikasi

�� Master Terminal UnitMaster Terminal Unit



Sensor Sensor dandan aktuatoraktuator



RTU VS PLC (1)RTU VS PLC (1)

�� A Remote Terminal Unit (RTU) A Remote Terminal Unit (RTU) 

–– an industrial dataan industrial data--collection devicecollection device

–– designed for operation at a remote site, designed for operation at a remote site, 

which communicates data to a host which communicates data to a host 

system by using telemetry such as radio, system by using telemetry such as radio, 

dialdial--up telephone, or leased lines. up telephone, or leased lines. 



RTU VS PLC (2)RTU VS PLC (2)

� RTU : A standalone data acquisition 
and control unit, generally 
microprocessor based 

� RTU primary task :

– To control and acquire data from process 
equipment at the remote location 

– To transfer this data back to a central 
station.



RTU VS PLC (3)RTU VS PLC (3)

�� PLC : PLC : 

–– specialspecial--purpose computer used in purpose computer used in 

industrial monitoring and control industrial monitoring and control 

applications applications 

–– have proprietary programming and have proprietary programming and 

networking protocols, and specialnetworking protocols, and special--

purpose digital and analog I/O ports.purpose digital and analog I/O ports.



PLC (PLC (keuntungankeuntungan

dibandingdibanding RTU)RTU)

� Economic solution

� Versatility and flexibility

� Ease of design and installation

� More reliable

� Sophisticated control

� Physically compact

� Easier troubleshooting and diagnostics



SistemSistem KomunikasiKomunikasi

�� RS 232RS 232

�� Private Network (LAN/RSPrivate Network (LAN/RS--485)485)

�� Switched Telephone NetworkSwitched Telephone Network

�� Leased linesLeased lines

�� InternetInternet

�� Wireless Communication systemsWireless Communication systems
–– Wireless LANWireless LAN

–– GSM NetworkGSM Network

–– Radio modemsRadio modems



Communication System



MTU MTU –– SCADA SoftwareSCADA Software

Key Features  Key Features  (1)(1)

�� Human Machine InterfaceHuman Machine Interface

�� Graphic DisplaysGraphic Displays

�� AlarmsAlarms

�� TrendsTrends

�� RTU / PLC InterfaceRTU / PLC Interface

�� Scalability / ExpandabilityScalability / Expandability



MTU MTU –– SCADA SoftwareSCADA Software

Key Features  Key Features  (2)(2)

�� Access to dataAccess to data

�� DatabaseDatabase

�� NetworkingNetworking

�� Fault tolerance and redundancyFault tolerance and redundancy

�� Client/Server distributed processingClient/Server distributed processing



PerkembanganPerkembangan SCADASCADA

�� Stand alone PLCStand alone PLC

�� PLC with HMI (stand alone)PLC with HMI (stand alone)

�� Multiple PLC with HMI (RS 485)Multiple PLC with HMI (RS 485)

�� Multiple PLC with HMI (Special Bus)Multiple PLC with HMI (Special Bus)

�� Multiple PLC with multiple HMI Multiple PLC with multiple HMI 
(Special Bus & TCP/IP)(Special Bus & TCP/IP)

�� Multiple PLC with multiple HMI Multiple PLC with multiple HMI 
(TCP/IP)(TCP/IP)



In the past In the past ……

Stand alone PLCStand alone PLC

PLC

I/O Devices

PLC

I/O Devices

PLC

I/O Devices



PLC with HMI (stand PLC with HMI (stand 

alone)alone)

PLC

I/O Devices

RS-232

InTouch



Multiple PLC with HMIMultiple PLC with HMI

(RS(RS--485 485 -- multidropmultidrop))

RS-232

RS-485

Converter

PLC PLC PLC PLCPLC

Daisy Chain

InTouch



Multiple PLC with HMIMultiple PLC with HMI

(Special BUS)(Special BUS)

Must have a

Special Card

PLC PLC PLC PLCPLC

Modbus +

DH +

Profibus

InTouch



Multiple Multiple PLCsPLCs Multiple Multiple HMIsHMIs

(Special Bus & TCP/IP)(Special Bus & TCP/IP)

Must have a

Special Card

PLC PLC PLC PLCPLC

Modbus +

DH +

Profibus

TCP/IP

InTouch InTouch InTouch InTouch



Multiple Multiple PLCsPLCs Multiple Multiple HMIsHMIs

(TCP/IP)(TCP/IP)

PLC

With Ethernet 

module

TCP/IP

PLC

With Ethernet 

module

PLC

With Ethernet 

module

PLC

With Ethernet 

module

PLC

With Ethernet 

module

Use Ethernet Card

InTouch InTouch InTouch InTouch



JenisJenis –– jenisjenis SCADASCADA

�� Basic SCADABasic SCADA
–– One machine processOne machine process

–– One RTU and MTUOne RTU and MTU

�� Integrated SCADAIntegrated SCADA

–– Multiple Multiple RTUsRTUs

–– DCSDCS

�� Networked SCADANetworked SCADA
–– Multiple SCADAMultiple SCADA



Basic SCADABasic SCADA



Integrated SCADAIntegrated SCADA



Networked SCADANetworked SCADA



Water SCADAWater SCADA
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