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VLT® AQUA Drive produces

huge water savings

from food processor's deep well

Food processing plants require a dependable source of
water in large quantities for the washing and rinsing,
steaming, cooking and cooling of food, and during plant
sanitation operations. That’s why a large Midwest food
processor wanted full control over its water supply by
constructing a private water well on its own property.
However, what looked like a simple solution was quite
complex below the surface — as the well driller discov-
ered when he embarked on the project.

“The food processor’s water production requirements and
the utilization of local wells meant our first and second
drilling choices wouldn’t work,” says Roger Renner, owner
of E.H. Renner and Sons, a leading well-drilling firm

located in Elk River, Minn., near the Twin Cities metro area.

“In fact, I'm the fourth generation in our family firm, and |
can truly say this was the most challenging job I've ever
had.”

$250,000

saved every year

VLT®AQUA drives reduced
water costs so efficiently
that the entire well pro-
ject was paid back in less
than two years.

Difficulties with a deep aquifer

From the start, Renner realized the project would be
difficult when there were objections to using a desirable
shallow aquifer. An aquifer is a water-bearing layer of per-
meable sand, gravel or rock that channels water to a well.
In this case, the first choice aquifer -- a shallow sand and
gravel formation located from 112 feet to 442 feet deep

- could not be used, because local residents were con-
cerned that their wells would dry up.

“That meant we had to look at deeper aquifers in two
geological formations known as the Jordan formation
and the Franconia-lronton-Galesville (FIG) formation,”
says Renner. “A nearby city was drawing water out of the
Jordan formation. That forced the processing plant to go
deeper — down 705 feet, over a tenth of a mile.
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At that depth, the bedrock is the FIG
formation, which dates to the
Cambrian Era. This water was
deposited millions of years ago
before the dinosaur age. Yet, the
water quality is generally acceptable
for all types of use today.”

Although drilling a deep well is
difficult, Renner’s main challenge
was that the FIG formation has
extremely low well productivity,
which was measured at a specific
capacity of 1-2 gallons per foot of
drawdown -- compared to a specific
capacity of 20 gallons per foot
drawdown in the sand and gravel
formation.

Also, the FIG formation would max
out at a relatively low 350 gallons per
minute (GPM). The food processing
plant’s operation, however, needs a
dependable 350 GPM flow rate
running 24 hours a day, 7 days a
week. That adds up to 10 to 12
million gallons per month, 150
million gallons per year - a larger
volume of water than used by small
cities.

“The plant depends on that rate of
flow to process food around the
clock all year long,” Renner empha-
sizes. “At the same time, we had to
respect the low specific capacity to
avoid over pumping the well and
prevent excessive drawdown. Plus,
the state Department of Natural
Resources requires the pumping
water level to be monitored and
controlled to keep the pumping
water level above the existing
horizon of the formation. That meant
we needed an intelligent pump
control system that could monitor
and adjust a lot of different factors to
ensure reliable water production.”

Controlling all the variables
with VFD intelligence
Considering the challenges, Renner
contacted Brian Peterson of Schwab,
Vollhaber and Lubratt, Inc., (SVL) of
Shoreview, Minn., near St. Paul. As a
provider of technical and engineer-
ing services for HYAC and pump
applications, Peterson recom-
mended a Danfoss VLT® AQUA Drive
to operate the pump motor.

The Danfoss VLT® AQUA Drive is a
variable frequency drive (VFD)

that is built in Loves Park, lll., and
is specifically dedicated to water

and wastewater applications.
They come off the shelf with the
onboard intelligence to handle
all the monitoring and control
parameters this job required.

Brian Peterson,

Schwab, Vollhaber and Lubratt, Inc ’ ’

Maintenance Planner,

“This facility is extremely dependent
on maintaining a variable water flow
between 150 GPM to 350 GPM at a
constant pressure of 65 pounds per
square inch (psi),” says Peterson. “The
Danfoss VLT® AQUA Drive is a
variable frequency drive (VFD) that is
built in Loves Park, lll., and is specifi-
cally dedicated to water and waste-
water applications. They come off
the shelf with the onboard intelli-
gence to handle all the monitoring
and control parameters this job
required.”

The VFD was employed in a closed

control loop. The control and

monitoring programming included:

* A wake-sleep sequence that, upon
waking, ramps up the GPM of the
pump to provide a minimum flow
of water to cool the motor. As the
plant needs more water flow, the
VFD increases motor speed to the
required pre-set pressure of 65 psi.
The typical production flow rate is
185 to 285 GPM, with process
cleaning peaking at the 350 GPM
limit.



* To control the flow rate, the VFD
monitors a pressure transducer
that sends a 4-20mA signal back to
the drive. The drive intelligence
ensures a constant 65 psi, but also
limits the flow to 350 GPM by
monitoring the flow meter. Even
with fluctuating pumping levels
over the 12-month period the VFD
adjusts the speed of the motor to
compensate for the changing
pumping levels. During the initial
VFD programming, adjustments
were made that limited the 100 hp
motor to only 56 Hz to avoid
possible over pumping in the
event of a water main break.

* A pressure transducer was also
installed in the well to control the
maximum amount of water
drawdown. If the pumping water
level in the well falls below the
preset 520-foot depth, the VFD
would limit or hold the speed of
the pump to avoid severe pump
damage created by cavitation. This
over pumping mode protection
feature is particularly needed in
the autumn when well pumping
levels are lowest and when the
processing plant’s production is at
its peak.

* Finally when plant water demand
falls below the minimum GPM
needed to cool the submersible
motor, the VFD stops the pump
and enters the sleep cycle.

When the plant calls for water
while the VFD is in the sleep state,
the water pressure falls below a
preset minimum pressure of 50 psi,
then restarts the pump and ramps
up to the preset 65 psi. Thus, the
wake/sleep sequence protects the
motor against overheating if the
minimum flow rate cannot be
maintained and shuts off the flow
when the plant does not call for
water.

Peterson notes that “the VFD's
extended closed loop function can
handle three distinct control sensors:
the flow meter, drawdown gauge
and the pressure.

The VLT® AQUA Drives built-in
intelligence can process all those
inputs simultaneously.

Plus, the system incorporates phase
failure protection, under-voltage and
over-voltage protection that protects
the drive and the submersible motor,
pump and bearing. This protection
can provide some water production
even with a loss of a three-phase
power down to two-phase current.”

The plant is so dependent on
maintaining water flow that the
customer also added an identical
VFD housed in a NEMA 1 enclosure. It
hangs on a wall inside the plant,
beside the original VLT® AQUA Drive.

“The spare is a redundant backup,”
says Peterson. “If there were a
catastrophic failure due to a utility
issue, lightning, physical damage or
other unforeseen event, the spare
drive can be put into service by just a
flip of the switch. For the same
reason, the plant also wanted a
replacement submersible motor and
pump on the shelf. But the system
has been so reliable since it went
into service in 2010 that the redun-
dant measures have not been
needed.”

Gigantic payback, plus great
support

Along with reliable water produc-
tion, the processing plant benefited
from tremendous water savings by
operating its own well.

“Maintaining variable flow at a
constant pressure of 65 psi is job
number one,” says Renner. “The
reliability of the VLT® AQUA Drive is
critical to keep this plant running.
Plus, by enabling the use of their
own water source, the VLT® AQUA
Drive makes it possible to run the
plant very profitably.”

Renner calculates that the plant
consumes about 12,000,000 gallons a
montbh. If they did not have their own
well and were paying a local price of
about two dollars per 1,000 gallons,
the water cost alone would have

been about $24,000 a month, nearly
$250,000 dollars a year.

For a processing plant whose
business depends on high, reliable
quantities of water, “Saving a quarter
of a million dollars a year certainly
justifies a complex well project like
this, because the payback is so fast,”
Renner concludes. “The well has
been operating since 2010. The
entire project, including well drilling
and lining, was paid back in less than
two years.”

“And SVL and Danfoss have been a
pleasure to work with. The level of
support was unbelievable. All of the
parameters required a lot of pro-
gramming. If we had an issue, the
Danfoss application engineer was
available, even on a Sunday. It’s hard
to find that level of supportin a VFD
manufacturer. The Danfoss team was
instrumental in making this project a
huge success.”
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What VLT® is all about

Environmentally Dedicated to drives Rely on the experts
responsible Dedication has been a key word since We take responsibility for every
1968, when Danfoss introduced the element of our products. The fact that
VLT® products are manufactured world’s first mass produced variable we develop and produce our own
with respect for the safety and speed drive for AC motors - and features, hardware, software, power
well-being of people and the named it VLT®. modules, printed circuit boards, and
environment. accessories is your guarantee of
Twenty five hundred employees reliable products.
All frequency converter factories develop, manufacture, sell and service
are certified according to 1SO 14001 drives and soft starters in more than Local backup - globally
and 1SO 9001 standards. one hundred countries, focused only VLT® motor controllers are operating
on drives and soft starters. in applications all over the world and
. Danfoss VLT Drives’ experts located in
All activities are planned and . . . .

o Intelligent and innovative more than 100 countries are ready to
perf.orn.n?d taking into account Developers at Danfoss VLT Drives support our customers with applica-
the individual employee, the work have fully adopted modular principles  tion advice and service wherever they
environment and the external en- in development as well as design, pro-  may be.
vironment. Production takes place duction and conﬁguration.
with a minimum of noise, smoke or Danfoss VLT Drives experts don’t stop
other pollution and environmen- Tomorrow’s features are developed in until the customer’s drive challenges
tally safe disposal of the products parallel using dedicated technology are solved.
is pre-prepared. platforms. This allows the develop-

ment of all elements to take place in
UN Global Compact parallel, at the same time reducing

time to market and ensuring that
customers always enjoy the benefits
of the latest features.

Danfoss has signed the UN Global
Compact on social and environ-
mental responsibility and our
companies act responsibly towards
local societies.

Impact on energy savings

One year’s energy savings from our
annual production of VLT® drives
will save the energy equivalent

to the energy production from a
major power plant. Better process
control at the same time improves
product quality and reduces waste
and wear on equipment.
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