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Process monitoring through CO: in the slurry

Coz sensor

https://de-academic.com/pictures/dewiki/66/Biogas_entstehung.jpg, modified and amended

www.OptProC.de
info@OptProC.de
+49-160 505 506 4

Bulayng pue
uononpoud spioy

°>

@
2%
3 a
O »
=t
(@)
>

Progress in Biogas, 2.-4.9.2024
Kazda et al.: Process monitoring
Page 3


mailto:info@OptProC.de

Source / Sink — Concept
for CO, in the reactor slurry

Sources Sinks
- Anaerobic degradation . - Head space of the reactor
- Acetate metabolism C02 - Hydrogenotrophic methanogenesis
- Buffering reactions - Bicarbonate through pH increase
(HCO, =>CO,) (CO,=>HCO, )

(not considered: turn-over of microbial biomass)
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Experiences from the biogas practice

A COZ

c low gas quality

& | »Schlechtes Gas” process

s disturbance
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Substrate input / process load

www.OptProC.de KPro(?rests iln. IE:3)iogas, 2.-4.9_i20_24
info@OptProC.de azda et al.: Process monitoring

+49-160 505 506 4 Page 5


mailto:info@OptProC.de

www.OptProC.de
info@OptProC.de
+49-160 505 506 4

European patent EP 3 867 349

1 Measuring unit
Electro-optical module for CO;
and temperature (Pt 100)
Data assessment every 30 minutes
evaluation and transmission to the cloud
2 Signal line to the slurry (8 m)
3a Measuring rod (2 m, 1 — 2" screw adapter)
with replaceable sensing head
(side access)

3b Measuring rod with protected wiring
(top access through reactor ceiling)
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A

User-friendly real-time monitorin
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Data transfer
to the cloud

: = OptProC s
central process monitoring |«
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End-user interface

1 Process load / slurry activity (pCO,)
2 Slurry temperature

3 Submenu ,“Trend”
last 24 h, 3 days, 1 week, 1 month

& 4 Messages
© 4a Signal intensity / sensor replacement
4b Data transfer

Maischeaktivitat: 116 A Messages orocess load

e TS 4d Messages temperature
Verlauf
Meldungen
Amplitude : 11604 --> Sensor in Ordnung 4a
Letzte Messung : Daten aktuell 4b
Meldung CO2 : (-W11) Abnahme der Maischeaktivitét
mit Schwankungen 4C
Meldung Temperatur : (W0) GleichméBiger
Temperaturverlauf 4d
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End-user interface
= sca I
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Maischeaktivitat

= sca S
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Maischeaktivitat: 116 130
Tem peratur: 51.3°C 12. Mar 14. Mar 16. Mar 18. Mar
/ Temperatur \\"

Meldungen S

Amplitude : 11604 --> Sensor in Ordnung
Letzte Messung : Daten aktuell

140

pCOz

"Celsius

51.25%

18. Mar

Meldung CO32 : (-W11) Abnahme der Maischeaktivitat
mit Schwankungen 12. Mar 14. Mar 16. Mar

Meldung Temperatur : (W0) GleichmaBiger
Temperaturverlauf \\
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Application in biogas plants

with on-demand operating scheme

L I 5cA = Agricultural biogas plant
Rated electricity output: 750 kW
Installed production capacity: 3.500 kW

Letzte Woche
Maischeaktivitat / Exceptional peak

through grain input to meet
high Friday night prices

pCOz [hPa]

12 Jul 14. Jul

- Decreased substrate input

)epexspot
Auction > Dcly -Ahead > SDAC > DE-LU > 11 July 2024 due to IOW Weekend pr|CeS
Lost updote: 10 July 2024 (12:46:58 CET/CEST) _H
Time Range Day — Show Boselood | | Show Peaklood | Tempera.tur

Price m
\A/ 14 ul 16.Jul
/

Hours
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Application in biogas plants
with on-demand operating scheme

-

HE 5GA

= Agricultural biogas plant
Rated electricity output: 750 kW

Installed production capacity: 3.500 kW

Letzte Woche

-

150

pCOz [hPa]

100

»epexspot
Auction > Day-Ahead > SDAC » DE-LU » 11 July 2024

Lost updote: 10 July 2024 (12:46:58 CET/CEST)

Time Range | Doy

Price

€/MWh

Hours
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I 14. Jul

16. Jul

Maischeaktivitat ‘\
Letzte drei Tage
/7 ] e N
Maischeaktivitat
14. Jul 16 Jul
140
= g
=
o)
g 120
Temperatur
15. Jul 16. jul 17. Jul
ThingSpeak_com

Regular feeding scheme
for high gas production
during afternoon and evening
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Background evaluations and alerts

Messages for process temperature evaluating the range and variability from recent and previous data

Messages for process load evaluating the range and variability from recent and previous data

| w10 [cOelowteprewoustange |
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Background evaluations and alerts

Field 5 Chart o # =
pCO?2
g
]
(=8
=
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5
)
v
=
17 Jun 18. Jun 19 Jun 20 Jun 21 Jun
Date

ThingSpeak.com

Alerts when process load

S T exceeds the previous range
CO2 Allerts
20
=
17. Jun 18. Jun 19. Jun 20. Jun 21, Jun
Date
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OptProC — Real time process control ”
Conclusions

* Control of process load and temperature
through real-time data, background evaluations and alerts
prevent process failure

* Plug-and-play installation, high sustainability
* Optimization of substrate use and feeding management

* Improves flexible plant operation
through trend analysis and retrospective data evaluation

* Trend analysis allows to forecast substrate input
for demand-driven electricity production

*) European patent EP 3 867 349
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OptProC ) Real time process control ”
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