
Power Line Is Not Always
Power Line

For what seems like an eternity, electric
utilities have followed the develop-
ments of Broadband Over Power Line

(BPL) to determine how well existing infra-
structure can be used to support the delivery
of broadband data services. Today, as the
technical viability of the technology is at
hand, utilities and their operating partners
are looking more closely at the potential
behind the business model to investigate
how to commercialize the available solu-
tions. 

The good news for the industry is that a
variety of vendors have arrived on the scene
with a number of differing working technol-
ogy approaches, suggesting a variety of
choices for interested utilities. Furthermore,

these varying technical approaches lend
themselves to vastly differing architectures,
which in turn offer operators different poten-
tial market approaches. By changing the way
in which BPL networks are built, one can
effectively alter the overall market approach.
To investigate the options available, we will
look at four key architecture types: 1) the
“classic” approach, 2) the “cellular BPL”
approach, 3) the “power Wi-Fi” approach,
and 4) the “low-voltage” approach.

The “Classic” Approach
Description The classic approach is so
named because it typifies the most typical
and straightforward deployment of power
line equipment. First, backhaul facilities are

brought into centralized locations, typically
the electric utility substation, where a num-
ber of lines can be interconnected. There,
fiber or some other backhaul platform is
used to interface with BPL equipment, act-
ing as an injector onto the medium-voltage
lines. The signal is sent down the medium-
voltage grid and repeated as necessary,
based on distance limitations, to the point
where the distribution transformer is locat-
ed. The signal is then transmitted to the sec-
ondary side of the transformer, which can be
done by sending the data signal through the
transformer but more often is accomplished
through the use of coupling devices that
send the signal around the transformer.
Then, the signal is sent down low-voltage
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Image 1: “Classic” Approach

Source: Current Technologies
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lines until it interfaces with the customer
premise equipment.

Key Vendors Current Technologies,
PowerComm Systems, Ambient

Advantages One of the advantages of the
classic style of BPL is found in its simplici-
ty. The approach involves collocating power
line equipment at the utility substation, typi-
cally a convenient location for establishing
network equipment. Given the origination of
distribution lines, the network architecture
involves a very elegant and simple design,
calling for minimal extraneous construction,
and fully leverages the electric infrastruc-
ture. Furthermore, given the fact that many
electric utilities have already constructed
fiber between many of their substations to
support internal communications, the same
fiber network can easily be used with the
BPL network as a backhaul mechanism, thus
minimizing non-BPL expenses.

Disadvantages Given the length of
many feeders, distance limitations can play
a part, as the data signal must be repeated in
order to reach from the customer premise to
the substation. With the majority of systems
currently achieving distances of up to one-
half mile, this can involve a number of
repeaters on the line, driving capital costs
upward.  

The “Cellular BPL”
Approach
Description Cellular BPL differs from the
classic design by breaking the ties back to the
substation. Instead, it creates a cellular archi-
tecture through the deployment of multiple
points of concentration. The deployment of
many adjoining cells can be developed in
conjunction with one another to support
“smart repetition” or in isolation to support
the development of a situational or “smart
build” scenario. Multiple backhaul points are
created closer to the end customer, with
shorter distances needed to send the signal
down the medium-voltage line. The signal is
then sent across the distribution transformer
to the secondary side, where it interfaces with
the modem at the customer premise.

Key Vendor Main.net
Advantages With shorter distances on

the medium-voltage line, there are typically

fewer concerns associated with distance lim-
itations. As a result, fewer repeaters are
called for, reducing overall capital expense.
Furthermore, due to the layout of the tech-
nology and the relatively low demands of the
system, equipment costs tend to be lower
than in other architecture designs. Finally,
the cellular nature of the architecture lends
itself well to “smart build” network layout,
allowing the designer to pick and choose
areas to deploy.

Disadvantages While capital expenses
tend to be lowest in the cellular design,
operating costs are generally at the highest.
Due to the increased number of nodes in the
network, higher numbers of backhaul points
are required.  With few opportunities to con-
centrate traffic back to the Internet cloud,
the nature of this backhaul tends to be very
fragmented—and potentially expensive. In
addition, these designs typically provide lit-
tle benefit from service provider oversub-
scription, resulting in lower bandwidth
offered to end customers. Finally, given the
lack of fiber typically present alongside
medium-voltage lines, there is little oppor-
tunity to utilize existing back office infra-
structure.

The “Power Wi-Fi”
Approach
Description Power Wi-Fi combines two of
the hottest technology trends in the world
today—Broadband Over Power Line and
Wireless Fidelity (Wi-Fi). By tapping into
the wireless last mile, this approach frees the
user from dependence on traversing the dis-
tribution transformer—a key stumbling
block in the development of the technology.
Like the classic approach, the Power Wi-Fi
architecture involves originating the signal at
the substation and sending the data down the
medium-voltage grid. Repeaters are set up
along the line as necessary, but rather than
transmitting across the transformer onto
low-voltage lines, Wi-Fi is used to reach end
customers directly from the medium-voltage
lines.  Customer premise equipment is based
on established Wi-Fi equipment.

Key Vendor Amperion
Advantages By utilizing Wi-Fi for the

last mile, network design can become
incredibly flexible, as the architecture no
longer has to be tied to the distribution
transformer.  Instead, networks can be
designed around population clusters, as a

Image 2: “Cellular BPL” Approach

Source: Main.Net
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single Wi-Fi “cloud” can capture a number
of potential customers. Furthermore, the
continuing popularity of Wi-Fi suggests
easy availability of low-cost customer
premise equipment, supporting easier oper-
ational activities surrounding customer pro-
visioning.  

Disadvantages While Wi-Fi has a num-
ber of attractive features, there are also
operational challenges that must be faced.
Line-of-sight concerns must be addressed,
as the wireless signal must reach the cus-
tomer location, with foliage and poor
weather conditions as potential roadblocks.
Furthermore, security concerns continue to
plague Wi-Fi, and customers may be wary
of having sensitive materials ride the net-
work, especially within the enterprise
sector.

The “Low-Voltage”
Approach
Description Unlike other BPL access
architectures, the low-voltage deployment
involves a heavy dose of fiber or other
backbone infrastructure in exchange for
delivering higher bandwidth to end cus-
tomers. The signal is injected directly onto
the low-voltage lines from a backbone net-
work and sent directly to the end cus-
tomer’s modem via low-voltage BPL.
Often, the network can be tailored to enter-
prise buildings by injecting signal behind
the meter, thus bypassing the utility infra-
structure altogether.

Key Vendors Eba, PowerWan

Advantages This system architecture in-
volves the lowest amount of interface with
the noisy electric grid, and as a result, fea-
tures the highest throughput potential of any
architecture. Enterprise customers desiring
truly high bandwidth services can be target-
ed and easily supported.  Such locations as
“tall shiny buildings,” hotels, convention
centers, multiple tenant and dwelling units,
and other large infrastructure locations are
prime targets for such a service. Further-
more, any service territory featuring fiber-
to-the-curb or its equivalent can easily bene-
fit from this approach.

Disadvantages Higher bandwidth serv-
ices result in significantly higher costs.
The equipment tends to be more expensive
than other medium-voltage equipment.
Also, the dependence on extensive back-
haul facilities requires significant invest-
ment in non-BPL infrastructure. Finally,
due to the “big game” nature of this ap-
proach, market opportunities are more lim-
ited and feature more difficult customers to
serve.

It’s All About Variety
The developments in Broadband Over
Power Line during the past months have
been impressive. However, one of the more
dramatic developments is not that power line
now appears to work, but rather that it offers
a variety of deployment systems to utilities
and their service provider partners. With
increased choices on the technical side come
more deployment options in supporting the
business case. In the months and years
ahead, we can all expect to see a wide vari-
ety of deployment variations being put into
practice.                                                      �
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Image 3: “Power Wi-Fi” Approach

Image 4: “Low-Voltage” Approach
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