


maintain a constant sludge blanket level
in the clarifiers. This is one of the main
objectives of a well operating return
sludge system. The conventional
approach to automatic control of nemn}
mping rate is to use a ratio of
pllﬁ%einpﬂuumﬁ ﬂ%w as the remote setpoint
10 a single-loop PID controller.

However, this method may not
maintain a constant sludge blanket level
to within reasonably close tolerances, due
to the many other process variables that
are not taken into account. For c(amplC.
variability in MLSS, variability in sectle
ability of biomass, variability in the
suspended solids capture efficiency of the
clarifier, differences in flow rate berween
plant influent and aeration tank effluent
at any one point in time as a result of
“flood routing,” and variability in sludge
wasting quantities are all measurements
not accounted for.

* The operators were unable to
develop a sludge blanker within the
clarifiers that had a consistencly }Jrlih
solids concentration (0.5 percent). The
inability to generate a dense sludge
blanket causes such problems as low
solids capture efficiency and excessive
return SquIdF rates. This has the effect of
hydraulically overloading the clarifiers
with recycle flow and requiring excessive
:ncrﬁy consumption, and wear and tear
on the pumps. In addition, low blanket
solids translates to low solids loading and
high hydraulic loading to the waste
sludge  thickening process.  This
significantly reduces the efficiency of the
sludge thickening opening.

Solutions

As noted earlier, one of the major
functions of a recurn sludge system is to
maintain a constant sludge blanker
depth in the secondary clarifiers. From
an instr ion/control dpoi
the best strategy is to measure and
control the sludge blanket depth directly.

Unil recently, this was not feasibf;
because a reliable and accurate
instrument  was not commercially
available to measure the blanket depth.
There is now an instrument available
that uses the principle of ultrasonics to
provide conunuous measurement of
sludge blanker depth.

In addition, the instrument provid-
ed an LCD graphic profile of sludge
concentration in relation to vertical
depth of liquid in the tank. One instru-
ment was provided for each clarifier.

However, since the ultrasonic

ucer must be installed
immediately below the liquid
lever of the clarifier, it is
subject to geological growth
and foulin,

In orﬁcr to solve this

gy

roblem, the Windham
fater  Pollution Control
Authority’s consulting

engineer  designed  an
:mﬂmalic Innsd?lnﬂﬂ' clean-
ing system. This system
consists of a pneumatic
cylinder, solenoid  valve,
needle valves, air compressor,
pneumatic tubing, and a
timer-based control pane to
periodically  move  the
transducer back and forth
through the liquid to remove
any growth that has accumulated on the
transducer. The current cleaning cycle is
three back and forth cycles at a repeating
interval of 60 min.

The electrical analog output signal
form the sludge depth analyzer is
ransmitted to a  single-loop PID
controller. The operator, via local
setpoint selection, can decide the depth
of sludge to be maintained in the
clarifier. The controller outpur is
interconnected by a selector switch to
one of three variable frequency drives
(VFD) that have been provided for all of
the rern sludge pumps. When the
VEFD is in the "Auto” mode, the
controller automatically controls the
speed of the selected VFD and pump
such thar the sludge depth in the
respective clarifier is always maintained
at the sepoint value, An  alarm
annunciator was provided for high
and low sludge ghnkct depth Exr
cach clarifier.

As a result of the new system, the
effect the rotating sludge collector has on
the sludge blanket has been identified.
When the collector arm passes under the
ransducer, the sludge blanket is
displaced and lifted up above the arm by
approximately one f.

After the collector arm passes, a void
in the sludge blanket is formed as a resule
of sludge removal and the vacuum
created by the collector arm movement.
The effects of this phenomenon on the
controller output can be minimized
by proper tning. However, the instabil-
ity that this void creates cannot be
entirely nullified.
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The Iransducer cleaner conirol panel along with the coniroflers for
sludge depth analysis.

In addition to the new return sludge
pumping system, the WPCA has
added a new polymer system for
coagulation of MLSS prior to entering
the clarifier inlet well. Polymer dosage
is automarically controlled in this
proportion to the influent flow rate. This
system has increased the setle ability rate
and improved the suspended solids
capture efficiency (even during periods
of high infiltration/inflow).

Results

As a result of these improvements,
many benefits to the plants operation
and performance have been seen.

* Dramatic increase in suspended
solids capture efficiency in the secondary
clarifier.

* Increase in sludge blanket density
and compactness.

* Lower return sludge volumes,
electrical energy consumption, wear and
tear on pumping units, and associated
reduction in operating cost.

* More efficient waste sludge
pumping, thickening and disposal, and
associated reduction in operating costs.

* Dramaric increase in uwra]?pm:css
stability.
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