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Theevolution of Sussex County’swater/wastewater
SCADA system fromaMotorolalntrac™ VHF commu-
nication network to awireless Ethernet configurationisan
ongoing project of significant modernization. Anupgrade
of the system was needed to modernizethe pump station
hardware and improve SCADA communicationsbecause
the systemwasexpanding so rapidly.

Thetotal number of pump stationscurrently being moni-
toredis250. Thisisaccomplished through acombination
of T1circuits, wireless Ethernet modemsand VHF serial
modems. Thenew SCADA
system architecturehasim-
proved efficiency and easily
accommodatesexpansion.

It was a tough decision bringing in a
non-licensed frequency where SCADA architecture.

Steve Hudson, Director of Maintenancefor the Sussex
County Engineering Department, wasaproponent for
theimplementation of an Ethernet backbone.

“Whentheinitiative began, Sussex wasusinga
Motorolalntrac™ system for pump station and treat-
ment plant darming. Thissystemwasaarmsonly, no
control. The 150 remote pump sites Sussex was
operating at thetime overwhelmed the Intrac™ equip-
ment,” according to Mr. Hudson.

Atthispoint Mr. Hudson
concludedthat it wastime
tomoveintoafull-blown

interference from other systems could Sussex County then hired

The Dilemma be aproblem...

Sussex County isoneof only
threecountiesin Delaware.
Asaresultitisquiteasubstantial landmassof nearly
1,000 square miles. Thefollowing map showsthe
amount of areabeing covered.

Sussex County covers an area of nearly 1,000 square miles.

the Engineeringfirmof
Whitman, Requardt and
Associates, LLPtoassistin
findingasolution. Sussex
County looked into microprocessor based and propri-
etary systemsbut decided that wirel ess Ethernet radios
coupled with Modicon™ technol ogy was the appropri-
atecombination. The spread spectrum technology
would permit wireless Ethernet transmission to most
pump stations. For locationswith limited line-of-sight,
they would continueto usetheexisting VHF serial
radios.

United Electricand Trijay SystemsInc. helpedto
integratethe Modicon™ technology that would facilitate
wirdess Ethernet connectivity. It wasatough decision
bringing inanon-licensed frequency whereinterference
from other systemscould be aproblem, but Sussex
County felt that license-freetechnol ogies of fered
performance advantages.
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The Advantages of Ethernet PLCs

After considering several PLC architectures, the advan-
tagesof Ethernet becameclear. Ethernet communications
would support much faster dataratesfor dramatically
improved scantimes, real timediagnosticsand onlinePLC
programming. Additionally, the open architecturewould
alow flexible system configurations, and be compatible
with wirel essand high-speed | eased linetel ephone ser-
vices. By ingtalling Ethernet PLCsat every Site, an
Ethernet wide areanetwork (WAN) would be created.

The Approach To System Integration

Trijay Systems, Inc., aninstrumentation systemsintegrator,
began working with Sussex County in 1998 converting the
Motorolalntrac™ VHF system. Trijay handled the PLC
programming, HMI devel opment and communications
design. Theoriginal contract wasto adapt the Intrac™
system beforeit experienced anticipated problemswith
theapproach of Y 2K. Thefirst phaseintegrated
Modicon™ PLCswithaVHF system onthe 154 MHz
band, good for long dis-
tancesathoughamajor
caveat wasthevery dow
datatransfer rate. Sussex
County alsotook into

Data Linc-Group gave a demonstration
showing how wireless Ethernet
technology could enhance the system

reliable, secure, immuneto interference and operatein
extremetemperatures. Ken Radley of Trijay Systems
proposed to use frequency hopping, 902-928 MHz
wirelessEthernet modemswith highreceiver sensitivity to
meet project requirements. Thistechnology supportsdata
throughput rates of 100 Kbps, substantially higher thanthe
1200 bpsVHF system. Currently thereare 121 Data-
Linc SRM6210E wireless Ethernet modemsin operation.
Thepollingrateis15to 20 timesfaster thanaVHF radio.

Trijay and United Electric worked with Sussex County to
ascertain potentia problemswiththeterrain that might
interferewithline-of-sight (LOS), acritica requirement for
effective soread spectrum communication. Sitesin
wooded areas particularly wereachallengedueto RF
attenuation through thefoliage. Sussex County ismostly
flat sothe mgjority of the remoteswere along the water-
way or in housing devel opmentsthat did not interferewith
LOS. Trijay determined how to configurethewireless
radiosfor store-and-forward operation in areaswith
terrain problems. The
solutionwasto redirect
onewirelessradioto
another identical unit about
100 yardsaway and useit
asarepeater. Inorder to

congderation that thistype test anarea, awireless
of radio system could run architecture and enable them to run radio was set up and
into bandwidth problems system diagnostics and human machine contact was madewith the

andthelicensng wasexpen-
sive. They brought over 20
of theexisting 150 stations
intothisarchitecture.

Phase |l began to introduce spread spectrum technol ogy.
DataLinc-Group was contacted and subsequently gavea
demonstration showing how wireless Ethernet technol ogy
could enhancethe system architecture. Sussex County
realized that wireless Ethernet radioswould enablethem
to run system diagnosticsand human machineinterface
(HMI) accessfrom any location.

Wireless Ethernet Technology for SCADA

Thewirel ess system needed to befast enough to support
Ethernet packets, whilefacilitating long-range communica:
tionsto the remote pump stationsin a poi nt-to-multipoint
topology. Additionally, themodemsneeded to bevery

interface (HMI) access from any location.

tower. Thiswould deter-
minewhether or not
problemswiththe LOS
might occur.

Sussex County wasdivided into four areasthat had large
water processing plantsto install asystem and erect
towersthat enabled the chosen sitesto poll concurrently
from theremotes. Wolfe Neck (70 remotes), South
Coastal Regiona Water Facility (SCRWF, 100 remotes),
Georgetown (20 remotes) and Inland Bay (100 remotes).
SCRWF was designated asthe backbone master PLC
that retrievesinformation from thethree sub-master PLCs.
A high-speed T1 line connectsthe sub-mastersto the
treatment plant network. Thefour maintowersandtheir
remoteswereinstalled onesiteat atime. Thediagram
below representsthe architecture of the master PLC and
thethree sub-masters.

@DATA-UNC GROUR 3535 Factoria Blvd.SE, Suite 100 « Bellevue, WA 98006 * Phone (425) 882-2206 « FAX (425) 867-0865 » www.data-linc.com



@ DATA-LINC GROUP

SCRWF Water Treatment Plant
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Master PLC and Sub-Master Network Architecture

Remote accessis used to connect to the SCRWF plant,
whichfeedsinformationfromall themagjor sites. The
software permitsauthorized techniciansand plant manag-
erstodia infrom any location and havefull network
access.

Thetypical pump station has 3 analoginputs, 16 digital
inputsand 8 digital outputs. Two pumpsgeneradly alter-

natecontrol. Theanaoginputsare used for monitoring
thelevel of thewet well and theflow back to the plant.
Thedigita inputsare used for the status of the equi pment,
aarm condition, and whether the pump isrunning or not.
Thedigital outputsare used during storm conditionsto
disable pumpsor start themif necessary. They canaso
be used to enablelocal manual control. Thediagram

bel ow reflectsthe equipment for the pump stations.

Ethernet

SRM6210E Wireless
Modem

Momentum PLC

Pump Station Equipment

Flow Magmeter

Well |
Level

Pump Status

4_‘ Pump Start Controls

Alarms

Bumps.

@DATA-LINC GRouP 3535 Factoria Blvd.SE, Suite 100 « Bellevue, WA 98006 « Phone (425) 882-2206 « FAX (425) 867-0865 « www.data-linc.com




@ DATA-LINC GROUP

Theradiosarehoused inlocked freestanding NEMA-4
typeenclosures. Theseenclosuressit abovethewell. 12
inch, 3dB gain, omni-directional antennasarean average
of 15feet aboveground. 6dB gain, YAGI directiona
antennasare used at afew locationswherethereare
foliage obstructionssuch astrees. All of thefour main
plantshave 9dB gain, omni antennasattached. Wolfe
Neck has an antenna 100 feet abovethe plant, Inland Bay
320 feet, Georgetown 180 feet, and SCRWF 250 feet.

Themain plant, SCRWF, monitorsal of theinformation
from the other three sub-master stesand istheonly one
of thefour main plantsthat allowsremote accesstoall of
thesites. ProWWORX NxT™ isthe PL C programming
softwarethat providesremote PL C program viewing,
program changes and system troubleshooting over the
wirelessnetwork.

At each maintower thereisone M odicon Quantum™
PLC. SCRWF hastwo HMI stationsand each of the
three other plantshave oneHMI stationthat runthrougha
router at Georgetown. Each pump station hasaModicon
Momentum™ PLC. Thescantimesfor amaster PLCto
read and writeto stationisabout 2 seconds. VHF takes
about 30 or 40 secondsadtation. Theillustration below
represents an overview of the pump station to sub-master
PL C network architecture.

Sussex County isplanning to add five new remotesinthe
next several months. Theexpansionwill continueinto the
futureutilizing their upgraded SCADA system architecture.
Steve Hudson isvery pleased withthe system, asit has
met al of Sussex County’sexpectationsfor performance
andrdiability.
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About Trijay Systems

TRIJAY Systems, Inc. is an independent systems integrator specializing
in the furnishing of process control systems which encompass industrial
instrumentation, PLC packages, and PC based control room architec-
tures. UL listed control panel requirements are filled through in-house
manufacturing capabilities and field services cover installation, start-up
training, and extended maintenance. PLC and computer services cover
all recognized brands and include extended warranties on both
hardware and software products.

Support services for third party instrument manufacturer products
allows for the furnishing of such systems without compromising
performance. With a reputation proven by twenty years of on-time and
on-budget contract completions, TRIJAY serves primarily the eastern
seaboard of the United Stations. Targeted industries are mainly environ-

mental and pollution control in nature and they are served either directly
or through prime contractors.

For more information, visit www.trijay.com or call (215) 997-5833.

About United Electric Supply

United Electric Supply is a nationally recognized full line electrical
distributor generating $130 million in sales from 10 mid-Atlantic locations.
The Municipal Applications Group at United focuses on providing
comprehensive power distribution, control, telemetry, data acquisition,
and reporting solutions for municipal water and wastewater applica-
tions. United Electric Supply partners with municipalities, system
integrators, and engineering firms to facilitate successful design,
implementation, and maintenance of integrated systems founded on best
in class products from a variety of manufacturers.

For more information, visit www.unitedelectric.com or call 302-324-3246.

About Data-Linc Group

Data-Linc Group modems are designed for highly reliable performance in challenging industrial environments. Data-Linc’s communication solutions
include license-free wireless Ethernet and serial radio, leased line, dial-up, dedicated wire, power line and fiber optic modems. Data-Linc has over
14 years industrial communications experience and provides no-charge consultation assistance during project design. Data-Linc products are
backed by expert technical support with hands-on knowledge of most major PLC and automation equipment.
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