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to cope with the global challenges of competition, the growing 
needs of electricity and the strengthening of energy efficiency 
reglementations, rotating machines manufacturers need to optimize 
their designs and production processes in order to both improve the 
energy efficiency of their motors and generators and reduce their 
costs. a major axis to get such competitive advantages lies on the 
optimization of the stator main windings connection. since no real 
industrial alternative has been proposed throughout time to improve 
this connection, most companies have been still relying on the same 
historical constructions as their old models of rotating machines. this 
is to fill this gap and make a technological breakthrough that mersen 
has developed a cutting edge solution to connect the stator main 
windings by integrating a circular laminated bus bar.

Definit ion anD overview
mersen circular bus bar is a 100% custom electrical interconnection 
part for motors and generators that substitutes the stator main 
windings, generally made of a set of cables or coppers bars, by a 
single customized device. indeed, the stator windings in rotating 
machines can be either wire-wound (also called random-wound) or 
bar-wound (also called form-wound). thus, the stator main windings 
also tend to use one of these two options often leading to costly, 
complex assembly processes with several parts to manage and 
requiring a large amount of space at the stator end.

the circular bus bar system provides a set of benefits targeted to 
reach an overall lower cost of the rotating machine through the 
decrease of the assembly time, the avoidance of wiring errors, the 
stock management of fewer parts, the ability to save space and the 
improvement of the electrical performances such as low inductance 
and low voltage drop.

Glossary
•	 Bus Bar: a passive 

component that allows 
electrical connection 
between passive and 
active components while 
limiting the parasitic 
inductance.
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application f ielD
taking into account the previous benefits, this 
results in saying that the more complex the stator 
main winding system is, the more interesting gains 
the circular bus bar will achieve. that is why this 
system is the most widely used in three phase 
induction and synchronous machines present in 
wind, industrial or transportation applications, with 
a power starting from a few kva to several mva. 
indeed, in this case the main winding system will 
have to ensure at least the connection of all the 
stator coils for each one of the three phases in order 
to make the three output phases (u, v, W). thus, 
the complexity is directly function of the number 
of coils to connect per phase. moreover, the main 
winding system may have to consider an additional 
neutral (n) output or to double the three output 
phases (u1,u2 ; v1,v2 ; W1,W2). this last point 
depends on the electrical specifications and the 
requirement to have a star, a delta configuration or 
to keep the configuration flexible at the terminal 
box level. Finally, internal coil connections without 
associated outputs can also be considered and 
integrated in the circular bus bar.’

Whether the three phase machine is synchronous 
or asynchronous does not influence the conception 
of the circular bus bar since the stator remains 
the same for both of these types, the difference 
being in the rotor construction. it may be useful to 
mention that the circular bus bar can also fit for dC 
or single phase machines.

circular Bus Bar 
characterist ics
the circular bus bar custom design is based on 
several electrical standards such as ieC 60950-1, en 
50124-1 and ul840. it is also ul94v0 approved and 
Rohs compliant.

the choice of the conducting materials depends on 
the stator design requirements. most of the time, 
copper will be chosen for its outstanding electrical 
and thermal conductivity. however, aluminium 
conductors can sometimes be preferred because 
they can offer larger cost savings especially when 
current is high and gets closer to 1000a. But on 
the other hand, aluminium is approximately 60% 
as conductive as copper according to the iaCs, 
requiring larger conductors to carry the same 
amount of current as copper conductors, and thus 
taking more space in the stator.

the insulation materials are sized to satisfy most 
of the rotating machines insulation classes, such 
as y, a, e, B, F and h. these classes determine 
the maximum admissible temperature on the 
rotating machine windings, and thus on the bus 
bar. For instance, an h insulation class means that 
the circular bus bar should be able to withstand 
a maximum operating temperature of 180°C. 
moreover, information on the rotating machine 
environment is important for the best choice of 
the insulation material. so, the pollution degree 

or the percentage 
of humidity will also 
impact the selection of 
insulation among a wide 

Figure 1: Overview the circular bus bar various shapes
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range such as Pet (polyethylene terephthalate), 
aramid paper, Pen (polyethylene naphtalate), PvF 
(polyvinyl fluoride) or Pi (polyimide). epoxy glass or 
resin can also be used to close the bus bar edges. 
indeed, these solutions may be preferred in some 
circumstances, for instance when the available 
space inside the stator is insufficient to allow an 
overlap of the insulation material in order to take 
into account the creepage distance.

different shapes can be proposed for the circular 
bus bar to answer at best the rotating machine 
specifications, in particular for saving the biggest 
amount of space according to the available space 
inside the stator. thus, the optimized bus bar can 
adopt either a planar shape, a rolled shape, or also a 
polygonal one.

the connection between the bus bar and the stator 
is also a critical point in the simplification of the 
assembly process. thus, depending on a sharp 
analysis of the stator parameters such as the section 
and number of coils, the available space, the stator 
diameter or the existing assembly process, the 
coils will be connected to the circular bus bar using 
various ways. among these solutions we can find tin 
soldering, silver brazing, special crimping processes 
or also screwing.

conclusion
as world competition and energy efficiency 
requirements continue to increase, rotating 
machines manufacturers need to find solutions 
to decrease their production costs and improve 
the performance of their motors and generators. 

mersen circular laminated bus bar is a smart way to 
achieve this goal, by optimizing the connection of 
the stator main windings using a single customized 
device. such a solution provides the opportunity 
of a technical breakthrough compared to cables or 
copper bars solutions, which often require a large 
amount of space at the stator extremity and rely on 
costly, time-consuming assembly processes. indeed, 
for instance in the case of a three-phase machine 
of multihundreds of kva, many manufacturing 
operations are required to achieve a cablewound 
stator main connection system.

depending on the manufacturing process, the 
output leads of the coils that compose the stator 
will have to be stripped, combined together, 
soldered or crimped, wrapped with plastic sheaths 
and eventually with additional tape insulation. thus, 
the assembly process rapidly becomes complex 
and the amount of material such as insulation 
contributes to the space consumption at the stator 
end.

thanks to its optimized shape, the circular bus bar is 
aimed to reach significant cost savings through the 
simplification of the manufacturing process and the 
stock management, the improvement of electrical 
performances, the reduction of the stator space and 
thus the size of the rotating machine.

mersen is known worldwide for providing expertise 
to customers for safety and reliability of electrical 
power. the addition of laminated bus bar to 
mersen’s extensive portfolio of products creates 
a powerful bundled product offering for the 
protection of power electronics.
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what is  laminateD Bus Bar?
laminated bus bar is an engineered component 
consisting of layers of fabricated copper separated 
by thin dielectric materials, laminated into a unified 
structure. sizes and applications range from surface-
mounted bus bars the size of a fingertip to multilayer 
bus bars that exceed 20 feet in length. laminated 
bus bar solutions are routinely used for low volumes 
up through tens of thousands per week.

a reputation for Quality
mersen’s reputation for outstanding technical 
expertise, product quality, and engineered safety 
is the result of over a century of design and 
manufacturing knowledge, coupled with state-of-the-
art equipment in three iso-9001 registered facilities. 
each facility manufactures single and multilayer bus 
bars, as well as fully integrated solutions in which 
the laminated bus bar also serves as a platform for a 
multitude of discreet components:
•	 in europe, our 5,000 m2 plant in angers is a 

center of excellence for laminated bus bar 
solutions

•	 in north america, our 110,000 ft2 plant in 
Rochester, new york is a vertically integrated 
center of excellence for all power distribution 
solutions, plus as9100C registered

•	 in asia, a brand-new 6,500 m2 facility in 
shanghai, China offers full manufacturing 
capability of all power and bus bar solutions

our commitment to quality is clearly evident from 
the very beginning of the design process, right 
through to the production of the last part. our 

Quality system is designed with defect prevention 
in mind and is certified to as9100. our staff of 
professional engineers and experienced designers 
develops the tooling and manufacturing methods, 
procedures, and process parameters to meet our 
customers’ specifications.

With over sixty years of experience in designing 
laminated bus bars and complete in-house 
manufacturing capability, we have the flexibility 
and expertise to respond to our customers’ 
requirements through:

•	 quality control and quality assurance

•	 engineering and design

•	 chemical milling

•	 electroplating

•	 assembly

•	 epoxy encapsulation

•	 tool and die design and build

•	 metal fabrication

•	 metal joining

•	 die cutting

•	 laminating

•	 electrostatic powder coating

contact

usa
374 merrimac street, newburyport, ma 
01950
t 978 462 6662  |  F 978 462 0181 
info.nby@mersen.com

canaDa
6200 Kestrel Road, mississauga, on l5t 1Z1
t 905 795 0077  |  F 905 795 2508 
technicalservices.mis@mersen.com
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why choose laminateD Bus 
Bar?
Bus bars reduce system costs, improve reliability, 
increase capacitance, and eliminate wiring errors. 
they also lower inductance and lower impedance. 
Plus, the physical structure of bus bars offers 
unique features in mechanical design. For example, 
complete power distribution subsystems can 
also act as structural members of a total system. 
multilayer bus bars offer a structural integrity that 
wiring methods just can’t match.
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