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INTRODUCTION

BiogasWorld is a business generation network and online marketplace, connecting product and services
suppliers with project developers. We accelerate the biogas and RNG/biomethane industry worldwide. We
specialize in:

* Industry knowledge to generate business leads efficiently
*  Project support to find solutions

* Reliable network to find partners and build relations

* Market intelligence to support our clients’ growth

GOALS OF THIS REPORT

The goals of this report are:
*  Present the main risks associated with design and operation of biogas systems;
*  Present the accidents that occurred at biogas plants.

LIMITATIONS OF THIS REPORT

This report is based on information gathered in good faith and is believed to be correct. BiogasWorld has taken
all reasonable care to ensure that the information presented in this report is fair and accurate. Considered that
this report is based on the information provided by different industry stakeholders, BiogasWorld cannot
guarantee its accuracy. Any decisions you make based upon any information contained in this document are
your sole responsibility.
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Each risk is discussed below.

FIRE/EXPLOSION

The main hazards of a biogas plant for human health are associated with fires and explosions that result mainly
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Table 1: Explosive limits of biogas

Table 2: ATEX Zone (Ineris)

Equipment ATEX zone Potential failure




CHEMICAL RISKS AND GAS POISONING

Chemical risks and gas poisoning are caused by gases, such as hydrogen sulphide (H2S), ammonia and
carbon dioxide (CO2).

The exposure values for each gas are shown in the following table.
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Table 3: Toxicity of Gases and Regulatory Limits

AEV (Average Exposure Value)

The persons exposed to gas concentrations specified in the table above may experience long-term physical
injury or even death. Moreover, for example, H2S can cause corrosion of steel pipes and tanks as well as damage
to the biogas engine if it stays uncontrolled or is not eliminated.

LEAKAGE OF HIGH-PRESSURE GAS OR LIQUID
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RISKS ASSOCIATED WITH COMMISSIONING, OPERATION AND MAINTENANCE
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RISK PREVENTION

DESIGN

The plant must be designed and built in accordance with current codes, guidelines, and best practices in order
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The following plan, prepared by the German Biogas Association, shows the risks associated with different sections of a biogas plant.
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OPERATION
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PROTECTION AND SAFETY MEASURES

Biogas plants are complex systems of process engineering. The following section focuses on the specific
requirements of the different elements of biogas plants operation it is important to meet to prevent risks.
Please note that this section contains general requirements and is not an exhaustive list of all possible
security measures.

ORGANICS TRANSPORTATION

INSTALLATION ROOMS FOR GAS STORAGE TANKS
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SUBSTRATE-CARRYING WITHIN THE BIOGAS PLANT

GAS-CARRYING PARTS IN THE BIOGAS PLANT
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PROTECTIVE DEVICES AGAINST UNDERPRESSURE AND OVERPRESSURES

GAS PURIFICATION

FLARES
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PAST ACCIDENTS

With ove- biogas facilities in Europe, just under 6 will experience some form of accident within
their lifespan. Only a handful of these accidents will have permanent consequences on human life.

There are several databases that provide information on past accidents, some of them are mentioned in thisre:
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Table 1 : Summary of Analyzed Accidents

Main cause

Accident Consequences Plant section Location, ye
Fm‘_——_ﬁ.
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