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Overview

Basics of SCADA

— Understanding the Alphabet Soup
— System Components

— Communication Methods

Developing a System
— Define Level of Control

— Control Networks
— Future SCADA
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Alphabet Soup

GUI
CMMS
CPU
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SCADA

Supervisory
Control
And

Data

Acquisition
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Simple Discrete Control

MANUAL

Level Switches

Motor Starter

24VDC Output Pulses
from the PLC
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Analog Control

24VDC Input Pulses
into the PLC

20mA Signal Inputp An al Og Level

Sensor

Motor Starter

24VDC Output Pulses
from the PLC
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SCADA Components

HMI (Human Machine Interface)
OIT (Operator Interface Terminal)
PC (Personal Computer)

CPU (Central Processing Unit)
Instrumentation
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Instrumentation

Pressure

~low

| evel

Dissolved Oxygen
Gas Detection
Chlorine Monitors
Turbidity

PH

Temperature

TSS

Nitrates
Phosphate
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Chemical Security
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ersonal C.omputer and
Servers

Computer
— Size

— CD Rom (RW)

- DVD

— Monitor

— Redundant

— Modem (Remote Access)
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Wastewater Treatment Plant Overview

Wastewater Treatment
Influent Line Primary Clarifier Blologlcal Treatment Effluent Line
Public
Channel Network

Pump Station Bar Fat'Sand : Primary : Aeration Secondary - Filter
Screen Removal - Clarifier Clarifier E

Chlorination
Dechlorination

Storm
Water

Basin

Fecal Station
Return Activated Sludge (RAS)

Waste Activated Sludge (WAS)

Sludge Treatment Gas

Thickener

Sludge Thickening Sludge Digester ! Sludge Dewatering Sludge Disposal
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Desired Control & Status

Start/Stop Pump Control & Status
Open/Close Valve Control & Status
Flow Monitoring

Wetwell Level
Discharge/Suction Pressure
VFD Speed Control & Status
Intrusion Alarm
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Today's SCADA System

Control Network

Control

Operator s Processor
Workstatio

I/0 Modules

Intelligent &
Conventional
Field Devices

Device
Integrator

3rd Party Devices:
PLC’s Modbus
RTU’s Profibus
Power Plant Scales
VFD’s Analyzers
etc
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Tomey

Information Network

Computers,
Workstations,
X-Terminals,

==
Wmmmu PC’s etc
Control Network

Control
Operator s Processor
Workstatio

Engiheering
Workstation

I/0 Modules
Digital Field Link
Intelligent &

Conventional
Field Devices

Device
Integrator

3rd Party Devices:
PLC’s Modbus
RTU’s Profibus
Power Plant Scales
VFD’s Analyzers
etc
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Tomorrow's SCADA System

Information Network

Computers,
Workstations,
X-Terminals,

PC’s etc

Control Network

Internet ™

Control
Operator s Processor
Workstatio . :

Engiheering
Workstation

Device
Integrator

SMART MCC'’s
o SMART BUS INSTRUMENTATION
SIS RS Y/ WIRELESS INSTRUMENTATION
= | el Digital FieldLink WEB BROWSER HMI
Qg) REMOTE DATA BASE

Intelligent &
Conventional
Field Devices
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Remote Access

Dial-up Remote Monitoring
Internet and Control

Cellular Modems Real-time customer

Cell Phone usage
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Smart Devices for
Energy Efficiency

VFD’s Power Quality
MCC’s Power Management
Switchgear

Monitor “Smart Grid”

Smart Instrumentation
and Analyzers

REP R.E. PedrottfCo:




Marc Pedrotti, PE

R.E. Pedrotti Company, Inc.
Mission, Kansas

(913) 677-3366
marcp@repedrotti.com
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Overview

Basics of SCADA

— Understanding the Alphabet Soup
— Integrating the Enterprise

Managed Ethernet Networks

Communication Methods

— Radio VHF/UHF

— Spread Spectrum and Ethernet Radios
— Fiber Optic Communications

— Cellular Communications

— VoIP/RolP Networking
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Future of SCADA

Satellite Communication
Infrared Communication
Wireless Instrumentation
Palm Pilot Interface
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SIMPLE SCADA CONFIGURATION
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MEDIUM SIZE SCADA MASTER STATION
CONFIGURATION

Local HMI
Redundant Server

LAN EthernetC|> i ?Tcpup

Central Processing
Unit

| |
1]
Remote Clients Serial Lines

oy

RTUs & PLCs
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raphical User Interface

Overview

Alarm

Trends

Alarm Dialer Software
Maintenance Management Software
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COMPLEX SCADA MASTER STATION
CONFIGURATION

Operation Station 1 Operation Station 2 Ldvanced Function Station

Engineer Station

Fealtitne Server & Realtime Server B Historical DataPase £ Historical DiataPase B
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