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1. Safety at work

Avoid work accidents, design production to be even
smoother and keep employees from stressful tasks
with adverse health effects - by applying the right
processes and using best-selected machines these
objects can be easily attained. Particularly the filling
process poses quite some challenges for safety at
work, but also a lot of potential. In this whitepaper,
you can find out more about the basic concepts, use
cases and current solutions.

3

White Paper Safety at work

1.1. Safety at work is everybody's business
The topic of safety at work encompasses many
different facets. Maximum safety is enabled
only if all the involved parties work closely together and the technology as well as all the
processes are designed systematically to minimize the risk of accidents occurring. As is the
case in many projects in companies, in this
field it is dependent on all employees participating. To ensure that it functions in practice, the management team should make the
topic a priority on the agenda. It is important
to convince employees that healthy and safe
manner of working benefits them not only
personally but also leads to a higher level of
quality and smoother production.
Crucial to success is that employees are involved in organizing work processes at a very
early stage. Whenever possible, they should
be actively involved in contributing to making
their workplace safe and healthy. Further important stakeholders are the partners who are
involved in production, and also the company
physician. Trade associations (employer's liability insurance association) can also support
you in this process.

1.2. Safety at work never stops
Processes to do with occupational safety measures should be seen as a continual improvement process. It is important that the company
strives to continually develop in this area by always checking existing measures and learning
from mistakes. In addition to regular evaluations, tips and comments from employees are
essential here

4

White Paper Safety at work

The first step should be a careful assessment
of the working conditions. Potential hazards
incurred by employees at work are ascertained and measures are developed to avoid
or reduce them. Risks should also be reassessed whenever new machines and device,
materials or work methods are introduced.
Also whenever accidents, or potential accidents, or whenever occupational illnesses or
other illnesses are incurred frequently, re-assessment is called for.
An important role is also the qualification of
employees. For each individual task at work,
companies have to define precisely which
professional qualifications and what expertise is required. All of these measures should
be planned at an early stage and should be
substantiated at the latest when the work is
being prepared. This also ensures economic
efficiency. Changing and optimizing things
at a later date are synonymous with more expense and reduced effectiveness

2.	Seven steps to
a risk assessment

With these seven steps you can easily conduct a
risk assessment. They have been designed by the
Employer's Liability Insurance Association for Health
and Welfare and have been proven in practice.
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1
2.1. Define work areas and activities
In this step, responsibilities are defined and the legal
framework conditions are evaluated.
–– Who is specifically responsible?
–– Which other positions are involved?
–– Which laws and regulations have to be observed?
–– What can kind of resources can be drawn upon?
–– What kind of activities are required?

2
2.2. Ascertain risks

–– Technical solution: How can an existing risk be
minimized by technical facilities or constructional
measures?
–– Organizational solution: How can the organization
of the work be changed so as to avoid risks?
–– Personal and behavioral solution: How can the risk
be minimized by changing employee behavior?
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2.5. Taking measures
Now it's time to talk about putting this into practice. It
is important that the employees are actively involved in
the process.

In the next step, the individual fields of activity are
examined more closely
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2.6. Check effectiveness

–– How are place of employment and the workplaces
designed and what kind of risks do they involve?
–– The design, selection and application of resources
has to be examined and considered in terms of
safety.
–– How are the work processes and working hours
designed?
–– What happens in the areas of qualification and
instruction?

Naturally the measures have to be checked for their effectiveness at regular intervals and also documented.
Important questions to be answered are:
–– Were the measures implemented on time?
–– Could the risks actually be eliminated?
–– Have new, additional risks possibly been incurred?
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2.7. Update risk assessment
2.3. Evaluate risks
In this phase the risks are evaluated. There are three risk
classes.
–– Risk class 1: Risks that are considered ordinary risks
of life and can be accepted as residual risk.
–– Risk class 2: Risks that have to be removed or minimized in the medium to long term.
–– Risk class 3: Inacceptable risks. Protective measures
either have to be introduced immediately or the
work must be discontinued.
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2.4. Define measures
This phase entails becoming more specific: The
measures to increase safety should initially be of a
technical or organizational nature. It is only when the
risks cannot be minimized that personal and behavioral
measures come into play.
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In the last step, it's all about responding rapidly and
fully to developments and changes. This is a never-ending process. Specific reference points for revaluation
should be:
–– Has there been a spate of occupational accidents
or potential accidents?
–– Has the sickness rate increased?
–– Are there new treatment methods for accidents?
–– Are new working materials being used or are new
disinfectants being applied?
–– Have certain areas of work been redesigned or has
there been a change in how work is organized or
in the work process itself?
–– Do new and amended laws and regulations have
to be observed?

3. Safety at work when filling

Ex-free zone

Ex zone 2/22

Ex zone 1/21
Filling system

Weighing terminal

Safety at work is important during the filling process.
Here, multiple guidelines and laws come into play.
There are many safety regulations for regulating how
hazardous products are filled but they also include
protection of employees who work in hazardous
environments. Important here are the requirements
set by auditing organizations such as the German
Technical Control Board (TÜV) and the German Occupational Safety and Health Act, which protect staff
against lifting too heavy loads, for example.
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Basically, fully-automatic systems are best at providing
safety. However, even semi-automatic solutions can be
designed to reduce the risks to which the operator is exposed to a minimum. In practice, semi-automatic system
are frequently structured in a similar manner. In the classic system, the first steps sees the employee putting the
container on the weighing platform. Next, the actual filling of the container happens automatically. A different

process requires containers that can stand on a pallet
and be filled there. In comparison to single-container
filling systems, where the container is taken to the valve,
here it is the other way round: The valve is moved to the
container. This not only saves a lot of time. But it also
eliminates the need for intense physical work palletizing
filled containers. Handling is much easier.

3.1. Safety when filling paint and varnishes
Paint and varnishes are sold only by weight. The weight
does not change even at different pressures and temperatures, however the volume does change. That is
why gravimetric filling techniques are mainly used in
this field. In terms of occupational safety, it is exposure
to the various materials rather than the potential impact
when closing the containers that requires protection.
Depending on the properties of the product being filled
and what kind of containers are used, a variety of system designs and filling techniques can be suitable: In
the above-surface version, the valve opens without any
prior height adjustment. Above all products such as varnishes, adhesives, dispersions or plasters can be filled in
this way into open containers such as buckets.

Closing filled containers automatically frequently poses
quite a challenge. A lid has to be pressed onto the bucket
or kettle, canisters have to be screwed closed or sealed
with a sealing cap. One option is to apply the lid manually at a station. However, the market is increasingly demanding automatic solutions that eliminate the need
to screw-close canisters by hand in order to spare wrist
fatigue. An alternative are semi-automatic solutions in
which the lid is positioned by hand and the closing process is supported by a machine.

3.2. Safety when filling chemicals
Chemicals can be abrasive, explosive, toxic, gassing or
flammable substances: In a chemical environment, the
worker has to be reliably protected against all conceivable risks. The layout of the filling system itself and the
entire filling process therefore has to be especially designed to cater to hazardous products. In order to provide maximum protection, the whole filling processes
can take place inside a protective enclosure. This extremely secure variant is proven especially when the
highest degree of hygienic requirements have to be fulfilled. It ensures that no worker can be exposed to the
hazardous materials.
When producing small batches of special, high-value
products, usually below-surface systems for canisters
and barrels are used. These include special petrochemi-
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cal products such as diesel oils and gasolines or solvents
and cleaning agents that foam during filling or charge
statically or form explosive gases. Here, the valve is
raised parallel to the fill level. The below-bunghole version is usually selected by the production manager for
filling products such as aromas, dispersions or oils into
containers that have a bunghole, typically canisters.
Full product traceability and protection of employee
health must also be guaranteed: For example, they
many not be exposed to hazardous steam during filling.
Often, gas-suction systems are used that prevent substances that are harmful to health from escaping. These
potentially toxic gases, such as VOCs for example, have
to be cleaned professionally afterwards, before they can
be emitted into the environment.

4. Bizerba solutions

With the FSL series, BIZERBA offers a perfect solution.
Even in an extreme or sensitive production environment it fulfills highest standards in terms of technology, ergonomics, hygiene and safety. The modular
system allows industry-specific and individual production, and observation of the occupational safety
requirements. Maximum flexibility for precise and
safe results. Even in the Ex zone.
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FSL-ECO S –
semi-automatic filling system
For small companies who want to fill highquality, uncritical and non-flammable liquids.
FSL-ECO S offers particular advantages where the
filling of liquid products is an integral part but
not the main task in the production process. The
semi-automatic filling system meets the requirements for paints and varnishes, chemicals, petrochemicals and pharmaceutical products, construction materials and food. This system safely
and reliably fills all common containers such as
canisters, buckets, barrels or IBCs. Products are
handled manually and the automatic filling provides to-the-gram results and overfilling or underfilling are avoided. Different manual closing
systems prevent leakage.

FSL-PRO S –
semi-automatic filling system
For safe packaging even of flammable, foaming
or corrosive liquids and gentle dosing.
The semi-automatic filling system, FSL-PRO S, is
a good choice for professional, secure filling of
different liquids in larger volumes. Like the FSL.
ECO S, it can be used in various fields. Also particularly difficult to process products are reliably
filled and weighed in different containers. As
products and containers can be changed quickly
at any time, companies benefit from reduced
downtime. The FSL-PRO S is also available as an
Ex model for zones 1 and 2. All Bizerba Ex models meet the ATEX guidelines. No need to remove
the filling valve for efficient and thorough cleaning of the system. It saves time-consuming worksteps and time. Companies who have to change
their product frequently benefit particularly. The
filling system can be easily run by an operator and
allows parallel working: Optional expansions let
you cap and label other containers during filling.
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FSL-PRO M –
semi-automatic filling system
For companies filling large quantities.
The FSL-PRO M is similarly suitable for canisters,
buckets and barrels and covers all areas such as
paints and varnishes, chemicals, petrochemicals,
pharmaceutical products, building materials and
food. For easy handling, the containers are filled
and weighed while standing on a pallet. The FSLPRO M with optional additive tare allows filling of
all containers with a uniform small interval from
the first to the last container. Less over and under
fillings. When used with a dual scale, the filling
process is considerably accelerated while working with the same precision and quality: It is possible to fill and weigh at one set of scales at the
same time as when products are capped at another set of scales. The FSL-PRO M is available as
an Ex model for zones 1 and 2. Same as with all
Bizerba Ex models it meets ATEX guidelines.

FSL-EVO S –
fully automatic filling system
Meeting the highest demands.
The fully automatic machine FSL-EVO S facilitates
quick and reliable filling of high quality and sensitive products in different containers. Companies benefit from maximum flexibility for filling
different container types and sizes by means of
a multifunctional positioning unit which enables
efficient handling without changeover time. Optionally, your products can be fully automatically
sealed, closed and labeled with variable data.
By means of a set up buffer section the filling system largely runs autonomously. Operating errors
and incorrect settings are thus reduced to a minimum. The FSL-EVO S is available as an Ex model
for zones 1 and 2. Same as with all our Ex models
it meets ATEX guidelines.
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