By automating many of the wastewater
processes, the Thames Water Utility hopes to
be better able to cope with the stricter gov-
ernment regulations, while benefiting from
reduced labor costs and streamlining opera-
tions. Ultimately, the new system is expected

to reduce costs by more than 257,
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By Marty Weil, Contributing Editor
ater is simple: two parts hydrogen
and one part oxygen. But, let the
water get dirty, and the recipe for
H20 gets very muddy indeed. Never
before have the water and wastewater indus-
tries faced greater challenges than today.
Government agencies worldwide continue to
raise the standards for water quality with even
tougher regulations than ever before.

“With EPA regulations and the buildup
of infrastructure, water treatment plants
are facing larger volume and tighter gov-
ernment control,” says Richard Pitzen,
vice president of the Instrumentation and
Control Division a systems integrator at
Advantage Enterprises Inc., Toledo, Ohio.
“Today, these plants need the capability to

run their processes more efficiently and

accurately. And, just as importantly, they
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must be able to document the effluent
quality in an acceptable manner to their
respective governments.”

Like all industries, water and wastewater
plants also face rising costs in everything
from labor to chemicals to energy, not to
mention the increased maintenance costs as
pipe and valve systems succumb to age and

other problems.

Life In The 90s
How are water treatment facilities coming to
grips with the realities of life in the ‘90s?
Many are following on the heels of City of
Port Huron, Mich., and Thames Water
Utility. Faced with control system that had
reached the end of their useful life, both of
these facilities revamped existing systems,
greatly improving efficiency in the process.
The City of Port Huron’s original waste-
water system, installed in 1972, consisted of a
digital control computer and auxiliary [/O
cabinets with 25K of memory. Not surprising-
ly, spare components had become very diffi-
cult to obtain. “We were getting parts from a
supplier in California who had salvaged them
from obsolete power plants during the ‘80s,”
says Fred Kemp, utilities superintendent for
the City of Port Huron. “By 1991, the suppli-
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er informed us that they had run out.”

Amazingly, the city had been manufacturing its own power sup-
plies for the computer and at one point had even used a truck battery
to keep the system running.

Despite its age, memory limitation, and cumbersome program-
ming requirements, the system was fully utilized by the city to oper-
ate the plant. Management had aggressively computerized the
process to the degree that only a single operator staffed the plant dur-
ing the evening, weekend, and holiday shifts.

With this well-developed background in automated plant
operations, management had definite ideas about the design
parameters for a new control system. Three concepts were essen-
tial: the system had to be configured to provide a high degree of

reliability; it had to be flexible; and it had

facilities supervisor for the City of Port Huron water treatment plant.
“We knew that using one PLC was technically possible, but we did-
n’t want a single failure to keep the whole plant from running.”

The processors that control the key pumps in the plant are in hot
backup configuration. Using multiple processors also gave the city
considerable room for expanding the 1/O at the plant.

A Hewlett Packard workstation was selected as the server for the
G2 process. It communicates directly with the PLCs through Allen-
Bradley Interchange Software. Seven PCs running Gensym's
Telewindows product allow operators throughout the facility to
share applications and view process graphics.

Once the system architecture was established, the bulk of the
design effort turned to discussions with the plant staff about system

operation. The staff identified a

to be implemented with considerable
involvement from its end users—the plant
operators.

When the wire-by-wire switchover was
completed in November 1995, without an
interruption of service, the City of Port Huron

met the goals it had set for the project.

“We knew that using one PLC was technically
possible, but we didn’t want a single failure

to keep the whole plant from running”

Dan Collins, City of Port Huron

global control strategy that centers
on the optimization of the sec-
ondary treatment process. The aer-
ation tanks that comprise this area
are the centers for biological treat-
ment and the plant blowers that

provide air to the tanks are large

The new control system is reliable, flexi-
ble, and accepted by plant personnel due in large part to G2 intelli-
gent software from Gensym Corp., Cambridge, Mass., says Kemp.
The G2 software offers a graphical, object-oriented environment for
creating intelligent applications that monitor, diagnose, and control
dynamic events in online and simulated environments. In addition to
being easy to use, Gensym’s open architecture allows water quality
information from the laboratory to be available to the operation’s

control system.

A 1007% Solution

The City of Port Huron’s system has been 100% operational since its
installation. The city estimates that the blower optimization strategy,
for example, saves it nearly $2,000 per month.

Automatic control of the chemical feed rates is also a cost saver.
For example, overfeeding by just one part per million (ppm) costs an
additional $2,000 in polymer expenses each year. The control system
automatically adjusts feed rates to meet a dosage goal that is entered
at a resolution of tenths of a ppm. The real-time system adjusts feed
rates more frequently than an operator ever could.

To achieve its success, the city worked closely with McNamee,
Porter & Seeley (MPS) Inc., Ann Arbor, Mich., to develop the design
for the new system. The backbone of the control system design
includes four Allen-Bradley PLC-5/40 Ethernet processors and
Remote I/O racks connected with fiber-optic cable. “We wanted to

distribute the control among several processors,” says Dan Collins,
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consumers of energy. Managers
wanted to use small blowers during the hours they were charged
peak rates. To achieve this, a flow setpoint algorithm was established
that took into account the capacity of all running blowers and the
total air currently being delivered to the tanks in service. Influent
flow above the setpoint was diverted to an on-site equalization basin
and reintroduced to the system during off-peak hours.

The algorithm is superseded when influent wet well indicates
a storm condition or if influent pH warrants that all flow should
be directed to the equalization basin. Flow control automatically
resumes when a storm condition subsides. Bypassed flow that
has an extreme pH value must be manually reintroduced into the
system after pretreatment in the basin. All chemical pumps are
automatically started and stopped based on a desired chemical

dosage in ppm.

Dry Run
A key part of the implementation process was a factory test of the
integrated Allen-Bradley PLC/Gensym G2 system. Plant personnel
and MPS design engineers worked side-by-side to simulate the
process and debug the software prior to the new control panels being
delivered on-site.

The city is currently expanding the system to include control of its
remote lift stations, with an Allen-Bradley SLC 5/03 processor
installed at each site. Control will include a station self-test during

dry weather conditions that verifies pump operation. It also includes
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