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How to see the value with IRmadillo

Guidelines on how to set up your DCS to get the most from your data
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How do you currently see your data?

For most ethanol plants fermentation is
monitored by HPLC with samples every 8-10

hours
N\
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S
. " . O
While waiting for the next sample anything &\A
could happen O\OS

The IRmadillo is different!
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What the IRmadillo can show you

see it happen with the IRmadillo

With the Allowing ... if you L ) e
IRmadillo you to alert your /s '
you'll see catch team to ] —- @

the whole problems the
process earlier... problem

>

Time from ferm fill

—_———— e ® @
Expected yield IRmadillo values HPLC values
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Alerts are a key step In the ethanol

data journey
(U Freeing up the operators by reducing sampling
|nsight Off-line analysis enabled by continuous data
Awareness ¥ Trending in the DCS
ﬂ Alerts ﬁ\;::thoperators to deviations from the historical
v : : :
Improve )‘ Advisory input for how to improve a current batch
.C\. Optimize Advanced Process Control
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Replacing regular sampling

Free up operator time to work on other improvements
to the plant

Eliminate the human error in sample collection
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Retrospective learning

Plot out historical IRmadillo data:

e See your process like you never have
before, to better understand how
actions impact the yield

* Looking back over the previous batches
or anomalies you can review the
behavior to learn how best to resolve
similar situations
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| 272212025 sia3:02pm @ |[12) 0a:57:14708 ][ 212572025 140:16aM B~

)

| (212372025 11:13:24 PM) 12.288 wi%
(212472025 3:54:53 PM) 15.068 wt%

%1

2.780 wt% (0 days, 16:41:29)

What happened here?

=

M

pr——
1000 T T T
212212025 2232025 2232025 2024/2025 22572025
8:43.02 PM 71828 AM 55355 PM 42922 AM 1:40:16 AM
KHIST1.WE-RSE-DCS.COM:F1_Ethanol 4PV [BestFit - 00 00:10:55.574]

Tag Name Description Color  Units Mirimum  Maximum 10 Address Server Value at X1 Value at X2
[ [ F1_Ethanol_Target  Femn 1 Keit Ethanol Target wt 0000 20000 ‘servla\sbcplWE RS.. KHISTIWERSEDCSCOM 10222 13831
EEEEE Ferm 1 Keit Ethanol wi 0.000 20000 ‘\servia\sbopWE_RS.. KHIST1.WE-RSE-DCS.COM 12288 15.068
5] _DP4_ e 1 Keit DP4 Target wi 0000 20000 \servla\abcplWE_RS.. KHISTIWERSEDCSCOM 2303 1
B @ F1_ppaspv erm 1 Keit D i 0.000 20000 “servia\sbcipWE_RS.. KHIST1WE-RSE-DCSCOM 2507 0341




Awareness

Alert operators immediately

FERMS 1,2 &4
Make sure you see changes quickly by setting limits for how far the . .
process can drift before action is needed. o - E
n -
You can do this with ‘Historical batches’ based on how the HPLC or T L
IRmadillo has behaved in previous runs: setting limits from standard
deviations. D oo
: o
kP 4.223 ——IE
Flag these by: 9 ve72o
 Alarms on the DCS home pages S — =
* Send texts or emails to the people who need to intervene b >

g 0294
() 0294

) 0.082

* Alert later stages of the plant to coming process variation

®
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Awareness

What to look out for

Confidence .mo.dels : T Instrument issues
A quel to indicate thajc the concentration P—— The IRmadillo is reporting an
predicted by th_e II.Rmadlll.o. car.l be trusted. B issue with operations that could

U= G speuflcatlon. R - be impacting all results:

1 = low confidence. | 16723 %m: : T * System warning

- E—— < * System errors
0088 I ) 0088 %

DrlfFing from.target o ::: m}:m ' D If these persist for more than 12
Settl.ng wzflrnlngs and alarms for Yvher.1 a R hours, please contact Keit
species drifts from the target or ‘historical o
batch’ value to trigger operators to act " FERM 1
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Awareness

(42012025 1:45:29 PM) 13.759 wt%,

ldentify the problem
Q o Target Q

Follow the alerts through to =?_f__'
) i , .
identify what’s happening to your
process relative to the expected

I

behavior or historical batches in |2 =
o mmmmm
0.071 % d |
.
real time SR e M Latest reported value
= 0,000/
DP3 0000 T T T
4.223 * 12 10:3329 PM B2125AM conzP
16.723 % = KHIST1.WE-RSE-DCS COM:F1_Ethanol_Target [BeatFit - 0000:30.28.231)
- Ethancl Tag Nome: Descripton Color  Links Minimun  Masimum 10 Address Server Valoe ot X1 Value ot X2
e 11.091 % B (& F1_ppasey Fem 1 Ke2 DP4 .mx 000D 20000 Veenls\sbepWE_RS. KHISTIWERSEDCSCOM 1427 1293
[ F1_DP4_Target  Femn 1 Ket DP4 Target w 0000 20000 \senvla\abcpWE_RS.. KHISTIWERSEDCSCOM 1023 0.947
Glucose B [ F1_Bhanol#PV  Femn 1 Kt Bthanal i 0000 20000 \eervla\sbcpMWE_RS. KHISTIWERSEDCSCOM 13164 13583
0.088 * B I F1_Bhanol_Target  Femn 1 Ket Ethanol Target ' 0000 20000 Veenla\sbcpMWE_RS.. KHISTUWERSEDCSCOM 13546 13.789
Gl
0.301 %
Iscamyl Alcohal
I 0.294 %
Lacdtic
o351
PAN
0.082 %
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Set recommendations based
on what Is happening

High lactic acid Add antibiotics

Low sugar conversion Add Glucoamylase




Advanced Process Control

Once your team is happy with the performance, the final stage is implementing and enhancing closed
-loop control (APC): some examples are given below:

Automatic dosing of enzymes, antibiotics and additives

Use the IRmadillo in a control scheme to operate distillation columns at optimal efficiency (e.g.
energy vs recovery trade-off)

Release yeast to the ferm when they are at their maximum growth rate

Implement model-based predictive control on the ferms and distillation columns
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