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Definition of SCADA

ÂSCADA is an acronym for Supervisory 
Control And Data Acquisition
ïSupervisory Control: Provide system wide 

manual or automatic control from a central 
location

ïData Acquisition: Provide real time centralized 
collection of data for graphical process 
depiction

ÂAlarm management, trending, and historical 
data collection



Definition of PCN

ÂPCN ïProcess Control Network ïAn term 
used to encompass all the equipment that 
comprise a network utilized to control the 
Process

ïPLCôs ïProgrammable Logic Controllers

ïHMI ïHuman Machine Interface

ïCommunication Media 

ÂFiber Optics

ÂRadio

ÂCAT-6 Cables

ÂField Wiring



Definition of Automatic and 
Manual

ÂAutomatic ïThe functioning of systems, 
equipment, or processes in a desired 
manner at the proper time, under control 
of mechanical or electronic devices that 
operate without human intervention.

ÂManual ïThe functioning of systems, 
equipment, or processes in a desired 
manner, under control of mechanical or 
electronic devices that operate through 
operator intervention.



Introductions ïGoshen 
Wastewater

ÂCity of Goshen - Wastewater

ïCollection System

Â5 MG CSO Detention Facility

ïTo Start up in May 2011

ïFully Automated

Â36 Lift Stations

ïWastewater Treatment Plant

Â5 MGD Average Flow 12.5 MGD Peak

ÂSecondary Treatment ïAeration Basins

ÂChlorination/Dechlorination

ÂAnaerobic Digestion



Introductions ïGoshen Water

ÂCity of Goshen ïWater

ï9 Wells

ï2 Ground Water Treatment Facilities

ÂAeration

ÂFiltration

ÂChlorination

ÂFluoridation

ï2 Water Towers

ïUnderground Storage Tank and Booster 
Pumps



Previous Conditions of Cityôs 
Control System

ÂCollection System Issues

ÂWastewater Treatment Plant Issues

ÂWater Facility Issues



Collection System Issues

Â Lift Stations were connected to an obsolete 
SCADA system

Â The proposed CSO Detention Facility will 
require automation to operate

Â 1st and Wilkinson Flow Control Structure 
had controller and programming issues



Wastewater  Plant Issues

ÂWastewater Plant did not have automated 
controls

ÂExisting pump and motor controls had 
become obsolete and the controls could 
not be repaired

ÂExisting documentation made maintenance 
difficult

Â Lack of alarm and performance monitoring 
required continuous plant supervision



Water Facility Issues

Â The control system was antiquated, 19 
years old

Â In 2008, the City purchased a scrap 
control cabinet from which to scavenge 
control parts

ÂAge and obsolescence of the system 
compromised reliability



Water Facility Issues - Cont

ÂControl System was incapable of 
modification or expansion as treatment 
processes changed

ÂPrevious automation attempts failed with  
some control components not working as 
intended and temporary use of old 
equipment was necessary  

Â Temporary control corrections have 
become permanent after 6-years



Typical Local 
Control Panels



Project Plan

ÂDefine Project Needs and Objectives

ÂPropose a SCADA System meeting the 
needs and objectives

ïClearly Identify SCADA System Goals

Â Implement Design Approach



Project Needs and Objectives

ÂOvercome issues related to control 
equipment that are obsolete

Â Improve control and monitoring of the 
water and wastewater facilities ïSCADA

Â Install automated controls to reduce 
operating costs and 24/7 staffing

ÂProvide alarm monitoring and paging

ÂProvide effective, automatic control of the 
CSO Abatement Facilities



SCADA System Goals

Â Increase system reliability by replacing 
obsolete equipment

Â Integration of Water and Wastewater 
operations to meet planned staffing levels

Â Improve power and chemical usage 
efficiency

ÂCoordinate Wastewater Plant and CSO 
Detention Facility operations



Proposed SCADA System

ÂLocal equipment controls capable of 
automatic operation

ÂPLC-based controllers distributed 
throughout facilities

ÂNetwork to allow information to be 
passed to and from the local controls to 
a central supervisory control system



Proposed SCADA System

Â Central Human Machine Interface (HMI) 
system to provide process monitoring, alarm 
notification, and data collection functionality



Design Approach

ÂWorkshops with Owner to determine needs 
and wants

Â Team Based Design

ÂPeriodic Owner Reviews

Â Funding assistance

ïDrafting of the PER (in 5 weeks)

ïSRF Loan Applications

ïStimulus Money ï$500,000 grant

ÂModification of Specifications to comply 
with ARRA requirements



SCADA System Overview

ÂCity Wide Fiber Optic Loop

ïDedicated Fiber Pair for PCN

ÂWater ïUtilizes a combination of 
communication media

ïCity Fiber Loop

ïLicensed and Unlicensed Radio

ïCopper Ethernet



SCADA System Overview

ÂWastewater Communication is a Ring of 
Stars

ïCity Loop connects CSO to WWTP

ïFiber optic ring connects all PLCôs to 
eliminate a single point of failure from 
causing the WWTP network to crash 

ïEach PLC interacts with RIO drops or 
associated equipment in a star 
configuration with either CAT-6 cables or 
multimode fiber optic cables depending on 
distance constraints.



Â Benefits of Fiber

ïHigh Speed Data 
Transmition - Gigabyte

ïExcellent reliability

ïUtility has 2 dedicated 
fibers to minimize 
security risks

ïWater and Wastewater 
Facilities will be 
connected, which allows 
for system redundancy 

Goshen Fiber Network



CSO Network Diagram


