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Future Biogas

• One of the largest biogas plant 
operator in the UK.

• Established in 2008. First plants 
built in 2011 and 2012.

• Currently over 100 employees

• HQ in Guildford. Operates 12 
biogas plants across the UK.

• All sites have CHPs and 7 have 
biomethane injection.

• Sites’ capacity between 1.5 MWh to 
4.4 MWh.

• Sites fed mainly on energy crops. 
Manures, beet pulp and heat pre-
treated straw are also used.

Introduction

• Less attractive incentives  Optimization of biogas plants is main aim of 
operators

• Optimization requires solid data from different indicators in many areas of 
the process: feedstock, production, biology, amongst others.

• It is common to find operators that do not monitor important parameters 
such as Dry Matter (DM) of feedstock.

• Many variables change simultaneously  often necessary to combine 
laboratory and in-situ analyses and trials and well as to close monitoring 
several parameters on site.

• Large amount of data  combination of statistical analysis tools and 
detailed observation of trends.



Methodology

Feedstock characterization:
DM, oDM, chemical characterization and biogas potential 
tests (laboratory analyses)

Process monitoring
In situ lab analyses and readings: Feedstock DM 
analysis every alternate day. Digesters: FOS/TAC, gas 
quality, VFAs, macro and micronutrients, ammonium, 
Nitrogen, DM and oDM.
Process data: Data logging system to monitor plant 
performance: Feed rate, retention time, stirrers, biogas 
production, temperature, downtime, amongst others.

Data analysis and interpretation
Trends, identification of important variables
Statistical analysis: Principal component
analysis (PCA) like tools

Laboratory and full scale Trials (Feedstock, additives)
Biogas potential test and data analysis

Regular DM analysis on site

Laboratory digestion trials

Plants’ daily log and monitoring system 

Case study 1

Feedstock optimization:

Most operators do not monitor DM of feedstock

Increase/decrease in biogas production is often not clear

Monitoring DM regularly (thrice a week) and chemical analysis of feedstock.

Relationship between gas production and yields was clear and not linear.

Monitoring data obtained from site (DM analysis and biogas production)



Case study 1

Feedstock optimization:

Initial recommendation to harvest Maize at 28%-32% DM and Rye to achieve 
high yields per hectare.

To determine the optimum maturity stage for harvest, a series of BMP tests 
were performed (this is repeated every year). 

Feedstock trial: Series of BMP tests performed on maize (left) and rye (right) 
harvested at different maturity stages and different sites. Example shown 
above.

Case study 1

Feedstock optimization results

Optimum DM content of Maize and Rye is mid- thirties

Changes in maize varieties used and changes in harvest 
management

Re-evaluation of feedstock cost/value. Improved business for 
operator and farmers.



Case study 2

Additive (Enzyme) Trial:

Different types of additives (enzymes, bio-catalysis, nutrients) promise huge 
improvements in gas production and/or other types of gain.

How to evaluate their efficiency?

Supplier asked for biogas production, total feed and stirrers power uptake data 
starting one week before the start of the trial until the end of the trial.

Their observation:

Observation of key indicators:

Supplier claim using average of few days before trial and trial period
Reduced stirrers power uptake

Increased biogas production

Site could have a £36,000 profit due to the enzyme

Case study 2

Additive (Enzyme) Trial:

Looking closer at the data:

Observation of key indicators starting 3 months before the trial and ending 3 
months after the trial.

Initial PCA using some of the indicators:

One of the models trialed. It was 
observed that process water 
clustered with stirrers power 
uptake. Enzyme also seemed to be 
related to that.

However, is it possible that during 
the trial some variables affected 
the stirrers and gas production 
other than the additive itself?



Case study 2

Additive (Enzyme) Trial:

Looking closer at the data:

Observation of key indicators starting 3 months before the trial and ending 3 
months after the trial.

Observing trends Large volume of 
process water pumped 
due to problems with 
pump

Gas production was 
relatively stable over 
the 3 different periods 
and matched the 
expected yields (case 
study 1

Downtime before the 
trial reduced gas 
production

Feedstock average DM 
was lower during the 
trial. Some downtime 
reduced the feed and 
consequently the stress 
on the stirrers.

Case study 2

Additive (Enzyme) Trial:

Our conclusions:

The trialed enzyme did not seem to improve the process (stirrers power 
uptake or biogas production.

If there was any improvement, it was diluted in the variations that usually 
occurs in a plant and would not pay for the high price of the additive.



Conclusions

To identify areas of optimization, it is necessary a combination of laboratory 
analyses and trials and close observation of key parameter indicators from the 
plant.

Monitoring feedstock quality regular is very important to evaluate the 
performance of the Plant. DM is a good indicator on the day-to-day basis.

When  trial is done in a full-scale plant, it is necessary to analyze the data over 
a long period.

It is important to have a guideline eg: expected biogas yields based on a 
laboratory results vs obtained yields to assess performance of site and 
evaluate trials


