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REALIZING ALL-ELECTRIC
SYSTEM AS ALTERNATIVE
TO NATURAL GAS
Realizing a sustainable All-Electric
system for Scania's industrial
production facility as an alternative
to natural gas.

Normally, conventional gas boilers and
chillers will generate this heat and cooling
demand. However, Scania's goal is to
produce CO2-neutral by 2030 and be the
market leader in sustainable transport. That
is why they approached Bilfinger Tebodin to
advise and support them in achieving this
goal for the new Paintshop.
“In the summer of 2019, the Consultancy
department within Bilfinger Tebodin made
a Quick Scan of the available energy
alternatives: biogas, (direct and indirect)
electrification and hydrogen, and then
compared this with conventional natural
gas,” says André Knol, Project Manager
at Bilfinger Tebodin. “The CAPEX and the
OPEX costs were determined on main
equipment level (+/- 40%). In addition,
a Life Cycle Costs (LCC) analysis was
prepared. Based on the Quick Scan prepared
by Bilfinger Tebodin, Scania has chosen
for the electrification concept instead of
conventional natural gas. An important
reason for them to choose the All-Electric
concept was that there would be no gas
connection in the new Paintshop.
Bilfinger Tebodin started the Conceptual
Engineering in the fall of 2019 and
completed it early 2020. Knol: “First, the

Scania Production Meppel B.V.
(hereafter ‘Scania’) is planning to realize
a new Paintshop for painting plastic
parts. The Paintshop has a high demand

for cold and heat: approximately
1,000 kW low and high temperature
and 1,200 kW cooling.

IN THE EVENT OF A FAILURE,
HALF OF THE CAPACITY REMAINS
AVAILABLE

They understand
our process installations
and business
required capacities, the demand pattern
and the temperature ranges were aligned
in detail with Scania and the Paintshop
supplier. The different concepts were
elaborated into Process Flow Diagrams
(PFDs) and the CAPEX and OPEX (+/- 40%) of
the installation at a component level were
determined. The conclusion was that both
the CAPEX and the OPEX of an integrated
LT-heating and cooling system with a
4-pipe heat pump is lower than a separate
chiller with E boilers. As a result of the
Conceptual Engineering, Scania opted for
an All-Electric concept with a 4-pipe heat
pump and electric boilers. “The added value
of Bilfinger Tebodin is that they go beyond
their own part of the scope and understood
our process installations and business.
They acted on our behalf as an advisor to
our suppliers at a professional level and
challenged them in their design choices,”
says Bas Nigten, project Lead at Scania.

In the spring of 2020, Bilfinger Tebodin
started with the Basic Engineering of
the chosen All-Electric concept. Knol:
“Redundancy (security of supply) has been
carefully taken into account in the power
build-up. The cooling demand is evenly
distributed between a roof-mounted chiller
and the 4-pipe heat pump. The LT-heating
demand is distributed between the 4-pipe
heat pump and electric boilers. The electric
boilers serve as peak boilers, significantly
reducing the installed capacity of the
4-pipe heat pump (CAPEX costs).” Knol
continues: “The chiller and the 4-pipe heat
pump have double separate circuits. In
the event of a failure, half of the capacity
remains available. The circulation pumps
on the supply side of the circuits are also
redundant. Furthermore, connections to the
outside wall are designed in such a way that
an emergency boiler or an emergency cooler
can be placed outside next to the technical
room in the event of a malfunction and can
be connected to the indoor system.”
The purpose of the integrated heating and
cooling system is to use the thermal energy
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of the cooling system for the LT-heating
system. “The 4-pipe heat pump serves this
purpose, which can heat and cool using
the outside air and transfer heat from the
cooling water to the LT-heating water,” Knol
explains. “The 4-pipe heat pump produces
cooling water of 8°C and heating water
of 60°C. The 4-pipe heat pump works on
a refrigerant with a low Global Warming
Potential. With this hydraulic integration,
the heat pump has a Total Efficiency Ratio of
6.4 at full load, which means that for every
electrical kW 6.4 times the number of kW of
heating and cooling power is supplied.”
THE FINAL LAYOUT HAS BEEN
DETERMINED IN CLOSE CONSULTATION WITH SCANIA

The LT-heating system has a bypass with a
three-way control on the supply side to mix
with returning water from the air-handling
units of the Paintshop if necessary. A large
temperature difference between supply and
return reduces the efficiency of the 4-pipe
heat pump. Knol: “The buffer vessels are
special about this 4-pipe heat pump. The
manufacturer specified a buffer capacity
of 18 m³ on the cold and warm side of the
heat pump. This has resulted in a total of six
buffer vessels of 6 m³ each. The technical
area with the electric boilers, buffer vessels,
circulation pumps, expansion facilities
and the other hydraulic components are
designed in Revit (3D). The final layout has
been determined in close consultation
with Scania.”
The coating process also requires HT-heating
water of 110°C. This HT-water is generated
by electric boilers. Pressure relief valves
combined with temperature switches on the
blow-down lines protect this system. If a
pressure relief valve is opened, overheated
water will flow through the blow-down lines

3D design heating and cooling system.

and an alarm will be send to the control
system. The risks, customer-specific wishes
and requirements were determined in a
safety session, also known as a Whatif study. Bas Nigten: “We appreciated
Bilfinger Tebodin's structured approach to
collaborative risk assessment, including
opportunities, and identifying the risk
mitigation measures”.

This project shows the strength of Bilfinger
Tebodin: The development of a Sustainable
All-Electric concept for an industrial
plant from feasibility to realization
in collaboration with Consultancy,
Engineering and Project Management.
All disciplines available in-house.

For more information, you can contact:
André Knol, Project Manager at Bilfinger Tebodin (andre.knol@bilfinger.com).

