How to Design and Size a Busbar

The introduction of the IEC 61439 switchgear and control standards has had
significant implications for the design and performance of the copper busbar system.

It’s an area which design engineers need to appreciate, not least because the new
testing regime and the requirement for compliance has changed the way we think
about the selection of the busbar system.

There are a number of key factors relating to the design/layout stage of an assembly:
Where to put the busbar

The decision as to where to put the busbar depends on the location of the incoming cables
and the position of the incoming protection device.

The form rating helps determine the layout of the assembly, the position of devices such as
the circuit breaker, terminals and the busbar system, as well as whether the busbar requires
a cover.

Ultimately, the size of the enclosure will be dependent upon both the form rating and the
busbar system fitted.

Current rating

The total load has to be pre-calculated as this impacts on the size of the busbar.
Consideration must also be given to the IEC 61439 standards because under certain
circumstances it requires a rating of 125% of the full load current.

Knowing the current loadings means that watt loss can be calculated which will in turn have
a direct impact on temperature rises within the enclosure. Again, this is a key element of the
standard, along with the maximum temperature ratings.

Connections

Connecting conductors to the busbar can cause problems for contractors as any oversized
cables may be too large to terminate on the busbar system.

Design engineers need to consider this possibility and compensate with different busbar
adaptors or terminals. But, remember that any additional copper connections may invalidate
the busbar warranty as they could be considered to be extending its capability beyond the
tested system.

Under the standard, all copper connections above 1600A have to be tested for impact of
heat rise on the air circuit breaker. In addition, the connections from and to the main busbar
system have to be physically tested by the original equipment manufacturer of the
switchgear system. Essentially, the panel builder cannot make their own.



Fault ratings

High-fault currents (short-circuits) can obviously be highly destructive. The initial electro-
mechanical force generated in fault conditions can be huge - tens of thousands amps. As a
consequence, the busbar system must be robust enough to carry the current until the short-
circuit protection device (such as a fuse or MCCB) trips.

Design engineers have to be aware of the fault rating from the outset, a level that is
determined by several factors: the size of the supply transformer; the impedance of cables
from the transformer; and current limiting effects of the protection device. The fault rating
can be given as either a RMS kA - which typically has a time withstand value of one second
- or a peak value measured in KA.

Instructions around how to install the busbar support are the responsibility of the original
manufacturer of the switchgear system and issues such as the spacing of the busbar
supports are determined by the manufacturer’s testing. These distances are governed by the
fault level and the size of the copper bar. They and their spacing (ie. how far they are apart)
have a major bearing on the strength of the system; if the supports are fitted too close to
each or too widely distant, then the system’s performance under fault conditions could be
badly affected.

Further information at www.rittal.co.uk and www.friedhelm-loh-group.com or on twitter
@rittal_ltd.
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Notes

Rittal, headquartered in Herborn, Hessen, Germany, is a leading global provider of solutions for industrial
enclosures, power distribution, climate control and IT infrastructure, as well as software and services. Systems
made by Rittal are deployed across a variety of industrial and IT applications, including vertical sectors such as
the transport industry, power generation, mechanical and plant engineering, IT and telecommunications. Rittal is
active worldwide with 10,000 employees and 58 subsidiaries.

Its broad product range includes infrastructure solutions for modular and energy-efficient data centres with
innovative concepts for the security of physical data and systems. Leading software providers Eplan and Cideon
complement the value chain, providing interdisciplinary engineering solutions, while Rittal Automation Systems
offers automation systems for switchgear construction.



Founded in Herborn in 1961 and still run by its owner, Rittal is the largest company in the Friedhelm Loh Group.
The Friedhelm Loh Group operates worldwide with 18 production sites and 78 international subsidiaries. The
entire group employs more than 11,500 people and generated revenues of around €2.2 billion in 2014. For the
seventh time in succession, the family business has won the accolade “Top German Employer” in 2015.

Further information can be found at www.rittal.com and www.friedhelm-loh-group.com.




