MAKING IT WORK

Coriolis Meter

New Flow Meter Boosts
Solvent Recovery and More
Improved measurement accuracy delivers better control
and savings
By Larell Palmer and Erik Schroeppel, Eli Lilly & Co., and Joseph Almon,
Micro Motion

THE Eli Lilly processing plant in Clinton, Ind., uses a fermentation-based process to produce a number of animal health products. Solvent is recovered from the fermentation medium and
reused within the production process, providing environmental
benefits as well as raw material cost savings.
Three recovery columns distill the fermentation medium to
recover the 1–2% of solvent it contains. Vaporized solvent is condensed to provide a very pure liquid for recycle. Maintaining high
efficiency and speed of separation requires precise control of the
temperatures, pressures and flows of components along the column.
The separators also are very important to the overall process
mass balance. Inefficient operation can lead to energy waste, output-product-purity problems and poor yield.
The solvent recovery process is continuous and runs year round.
The flow rate into each column is roughly 300 liters/minute. This
amounts to 125 million liters/year per column — which requires
extracting around 6 million liters/year of solvent from each column.
The uptime of each column was around 80% due to maintenance,
upsets and planned downtime.
Inefficiencies or downtime in the solvent recovery columns can
bring the primary production process to a stop after reserve capacity is depleted. Lost production costs could run in the hundreds of
thousands of dollars. In addition, because the bottoms from each of
the three columns goes to the site waste treatment plant, inaccuracies and column upsets result in lost efficiency at that plant.
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ally had stopped performing time-consuming maintenance on these devices. When first installed they had
provided adequate flow measurements that even now would be good
enough for inventory management. However, they no longer were
giving the accuracy or reliability required for the recovery process.
As a result, much of the operation of the columns became manual. Columns were put in recycle mode due to more frequent process upsets. Lost uptime was estimated to cost an average of $3,000
per upset.
Once or twice a month the feed flow measurements were so poor
that we experienced excursions outside of the control limits. These excursions could be very costly, requiring isolation of the waste streams
and further testing/treatment as well as disruption of other plant processes. We estimated the cost to be as high as $50,000 per upset.
Even without these excursions, we knew the instruments were
losing the plant money every day — because the lack of optimized
control (as a result of the inaccurate flow measurements) was leading to inefficient energy use, lost solvent and additional waste-treatment costs.

DRIVERS FOR CHANGE

Companies like Lilly now expect a lot more from process control
and instrumentation than in the past. We continually are looking to minimize waste, maximize output and optimize efficiency
throughout the plant. There’s much more focus on the accuracy
and reliability of measurements. With the solvent recovery columns we needed to upgrade the instruments to provide greater
accuracy and reliability.
The existing differential pressure/orifice flow meters measuring feed, overhead and bottom flows of the separator columns were

A COST-EFFECTIVE OPTION

We initially considered magnetic flow meters, as they provide accurate measurement and long-term reliability at the right price. However, they require external power — and no power wiring ran to the
separator columns. We estimated the cost to run power to the 50-ft.
columns at about $4,000 per column. Coordinating the efforts of
separate groups for electrical and instrumentation work also would
affect project cost and schedule. With everything factored in, the
total cost to run power was prohibitive.

MAKING IT WORK

Coriolis technology appealed to us. After all, Coriolis is the
most accurate technique available for measuring process mass and
volume flows. However, conventional Coriolis meters also require
external power, but the introduction of Emerson’s Micro Motion
2200 two-wire transmitter made our
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wherever possible throughout Eli Lilly. Around 200 devices are installed at
the Clinton plant, mostly working directly on the manufacturing
process. We also have some meters reading natural gas flows into
the plant. When the availability of the new two-wire device came
to our attention, it was an easy choice for the recovery process.
In September 2009, the first Coriolis meter was installed
on the feed line of Column 1 during a routine maintenance
shutdown. The device was positioned in the “flag” orientation in a vertical section of pipe (see lead photo). Because
Coriolis technology doesn’t require a long straight pipe run
before or after the device, it was very easy to fit without serious
pipe-work reconfiguration. Installation was simple and incredibly smooth. It took just a few minutes to get the meter up and
running; after a couple of calls to the control room to confirm
it was performing correctly, we were done.
The installation cost totaled $3,258, which included electrical
and piping contractors’ charges. We incurred some additional costs
for piping changes not essential for the new meter install — because
we decided to put the meter at a height that would provide easy
ergonomic access rather than 12 ft. in the air like the old meter.

In early September we replaced three of the remaining eight
meters for feed, overhead and bottom flows on the three columns.
We expect to swap out the rest by the end of September. The new
devices will allow us to perform an accurate mass balance on the
separator. The mass balance information will enable us to optimize
the process, maximizing solvent recovery while minimizing energy
costs. We hope to improve the efficiency of the process by at least
5% if not much more.
An additional bonus is that the Coriolis meters have no moving
parts and require very little maintenance. We expect that over time
this will create more savings and further improve the uptime and
efficiency of the recovery process.
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flow rates were about 100 liters/minute higher than expected. This
was far more than we had anticipated and demonstrated the difRELATED CONTENT ON
ficulties we had to overcome when controlling the process.
We also have seen a good improvement in the stability of the
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the dark” regarding feed flow rates, they now have a stable starting
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been no upsets caused by the feed.
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we no longer waste energy by being in that mode.
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