
REP R.E. Pedrotti Co.

Treatment Plant SCADA & Treatment Plant SCADA & 
InstrumentationInstrumentation

Water and Wastewater 
Operator’s School

August 5, 2010

Marc Pedrotti, P.E.



REP R.E. Pedrotti Co.

R. E. Pedrotti Company, Inc.R. E. Pedrotti Company, Inc.

Celebrating 34 Years in Water & 
Wastewater Industry
Manufacture’s Representative
System Integrator



REP R.E. Pedrotti Co.

Overview 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 SoupAlphabet Soup

SCADA
HMI
I/O
PLC
DCS
RTU

GUI
CMMS
CPU
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Supervisory
Control
And
Data
Acquisition



REP R.E. Pedrotti Co.

PProgrammable rogrammable LLogic ogic 
CControllerontroller

Power 
Supply

Communication
CardsI/OCPU



REP R.E. Pedrotti Co.

RRemote emote TTerminal erminal UUnitnit



REP R.E. Pedrotti Co.

Simple Discrete ControlSimple Discrete Control

Motor Starter

24VDC Output Pulses 
from the PLC

Level Switches

Logic
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20mA Signal Input

24VDC Input Pulses
into the PLC

Motor Starter

24VDC Output Pulses 
from the PLC

Analog to
Digital

Digital 
to Analog

Analog Control

Analog Level

Sensor
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Pump 1 Run
Pump 2 Run

High Level Alarm
Float Switch (Sump)
Intrusion Alarm

Pump 1 Start

Pump 2 Start

Wetwell
Level

CR 1

CR 2
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System
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Introduction to Control
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SCADA Components SCADA Components 

HMI (Human Machine Interface)
OIT (Operator Interface Terminal)
PC (Personal Computer)
CPU (Central Processing Unit)
Instrumentation 



InstrumentationInstrumentation

Pressure
Flow
Level
Dissolved Oxygen
Gas Detection
Chlorine Monitors
Turbidity
pH
Temperature

TSS
Nitrates
Phosphate 
BOD
Ammonia
TOC
Chemical Security
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PPersonal ersonal CComputer andomputer and
ServersServers

Computer
– Size
– Back-Up
– CD Rom (RW) 
– DVD
– Monitor
– Redundant
– Modem (Remote Access)
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(OIT) Operator Interface (OIT) Operator Interface 
TerminalTerminal
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HMI SoftwareHMI Software

Wonderware
Intellution
RS View
Foxboro I/A
Factory Link 
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HEADWORKS BUILDING

Grit Removal
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Alarm DialerAlarm Dialer



REP R.E. Pedrotti Co.

CComputerized omputerized MMaintenance aintenance 
MManagement anagement SSoftwareoftware



REP R.E. Pedrotti Co.

Work OrderWork Order
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ReportsReports

This report 
shows you 
everything 
that has 
happened 
to a piece 
of 
equipment.
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System LayoutSystem Layout

Master
City Hall

LS 2

LS 3

LS 1

LS 5

Pump St.
LS 4

WWTP 1

WWTP 2
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Wastewater Treatment

Wastewater Treatment Plant Overview
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Desired Control & StatusDesired 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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Control Network

I/O Network

Control
ProcessorOperator

Workstation

Device
Integrator

Digital Field Link

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

etc

Intelligent & 
Conventional     
Field Devices

TodayToday’’s SCADA Systems SCADA System

Engineering
Workstation

I/O Modules
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Control Network

I/O Network
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Control Network

Control
ProcessorOperator

Workstation

Device
Integrator

Digital Field Link

SMART MCC’s
SMART BUS INSTRUMENTATION
WIRELESS INSTRUMENTATION
WEB BROWSER HMI
REMOTE DATA BASE

Intelligent & 
Conventional     
Field Devices

Information Network

Computers,
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Remote AccessRemote Access

Dial-up
Internet 
Cellular Modems
Cell Phone

Remote Monitoring 
and Control
Real-time customer 
usage
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Smart Devices forSmart Devices for
Energy EfficiencyEnergy Efficiency

VFD’s
MCC’s
Switchgear
Monitor “Smart Grid”
Smart Instrumentation 
and Analyzers

Power Quality
Power Management
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Overview 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/RoIP Networking
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Future of SCADAFuture of SCADA

Satellite Communication
Infrared Communication
Wireless Instrumentation
Palm Pilot Interface
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LAN  Ethernet      TCP / IP Operator  Stations

SIMPLE SCADA CONFIGURATIONSIMPLE SCADA CONFIGURATION

RTUs

Radio
Link

Water NetworkWater Network

Optic Fibers

RTU

Optic
Fibers

Optic
Fibers

Central Processing Unit

RTU
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LAN  Ethernet                      TCP / IP

MEDIUM SIZE  SCADA MASTER STATION
CONFIGURATION

MEDIUM SIZE  SCADA MASTER STATION
CONFIGURATION

Redundant  Server
Local  HMI

System
Configurator

Printer  server

Remote  Clients

Routers

RTUs  &  PLCs

Central Processing
Unit

Serial  Lines
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GGraphical raphical UUser ser IInterfacenterface

Overview
Alarm
Trends
Alarm Dialer Software
Maintenance Management Software
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COMPLEX  SCADA MASTER STATION
CONFIGURATION

COMPLEX  SCADA MASTER STATION
CONFIGURATION

Modems

Routers

RTUs  &  PLCs

Dual       LAN

Serial  Lines


