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INTRODUCTION
“Watch out for traffic!” How many times did we
hear that growing up? Did anyone imagine
that it would also be sound advice in the
digital world as well? When local distribution
companies in the utility sector are sizing up
vendors for their Advanced Metering
Infrastructure (AMI) needs, network traffic and
congestion are critical thoughts to keep in
mind.
All networks handle data traffic comparable to
how the interstate highways manage vehicle
traffic. Picture each highway as a route for
data traffic and the city center as the “headend” system where all data is processed and
stored. AMI networks use individual radio
frequencies as highways for communicating
data in the field back to the head-end for
processing. Just like taking a few different
routes to the office in the city center, there
are a few different methods of getting data
across a network. The three most common
network types for AMI are Cellular, Mesh, and
Point-to-MultiPoint.

A CLOSER
LOOK
AMI ha s bec om e inc r ea singly m or e popula r for utilities of a ll sizes a s
the need for r em ote a ss et m onitor ing inc r ea s es . Som etim es the c ha nge
is c us tom er dr iven a t a loc a l level with dem a nds for m or e tr a nspa r enc y,
but in the r egula t ed utility sec tor , c ha nge is m ost often a r es ult of s ta te
a nd feder a l m a nda tes . One exa m ple is the PIPE S Ac t of 2020 whic h wa s
signed into la w on Dec em ber 27th, 2020. A pa r t of Sec tion 206 s ta tes :
“ … the Sec r eta r y s ha ll pr om ulga t e r egula tions to r equir e tha t ea c h
oper a tor of a dis tr ibution s ys tem a ss es s es a nd upgr a des , a s
a ppr opr ia te, ea c h dis tr ic t r egula tor st a tion of the oper a t or to ens ur e
tha t… the ga s pr ess ur e of a low-pr es sur e dis tr ibution sys tem is
m onitor ed, pa r tic ula r ly a t or nea r the loc a tion of c r itic a l pr es sur ec ontr ol… ” T he m os t im por ta nt wor d in the s ta tem ent is “ m onitor ed. ”
Monitor ing im plies the need for nea r r ea l-tim e da ta tha t c a n be
a c c ess ed a t a ny tim e, enc our a ging pr oa c tivity ver s us r ea c tivity. Som e
AMI vendor s offer s olutions to ena ble a utility to do jus t tha t. An AMI
networ k is r ela tively sim ple in its na tur e a nd is c om pr is ed of c ollec tor s,
endpoints, a nd the hea d-end s yst em . At a high level - r ega r dless of
whether it’s Cellula r , Mesh, or Point-to-Mult ipoint - a ll thr ee networ k
types oper a te in a sim ila r m a nner . A hea d-end sys tem is the ha r dwa r e
a nd softwa r e tha t r ec eives the st r ea m of da ta br ought ba c k to the utility
by a n AMI networ k. E ndpoints, whic h a r e a ls o known a s elec tr onic r a dio
tr a nsm itter s, a r e ba tter y power ed a nd deployed on m a ny types of
distr ibution a ss et s in the syst em . His tor ic a lly, thes e devic es wer e only
c onfigur ed for m etr ology a s sets, but som e AMI networ k vendor s a r e
finding wa ys to inc or por a te SCADA-like m onitor ing a nd c ontr ol in
c r itic a l dis tr ibution s ys tem func tions inc luding pr es sur e r egula tion, like
m entioned a bove. Collec tor s, whic h a r e a ls o identified a s ba s e s ta tions,
r ec eive da ta via R F c ha nnels fr om the endpoints a nd per for m the
ba c kha ul to the hea d-end s er ver for pr oc es sing. Knowing the thr ee
m ethodologies of how tha t da ta is being s ent over a n AMI networ k is
funda m enta l in c hoosing the a ppr opr ia te vendor .

A SIDE-BY-SIDE
COMPARISON

THE BUZZ AROUND
CELLULAR
Cellular AMI networks operate on the same radio frequencies that the general
public uses to send text messages, make phone calls, and surf the web. Each
endpoint in the utility’s population has an integrated SIM card, much like your cell
phone, that connects it to the network. Meter data collected by the device is sent
OTA, or over-the-air, to the closest compatible cell tower. All data is then routed to
the appropriate server to process and format for display. Cellular AMI solutions are
applicable in some scenarios because they can significantly reduce the cost of a
physical RF communication network. Cellular AMI operates without the need of
utility-owned collectors, instead using nearby cell towers within transmission
range. Almost everyone pays a cell phone bill each month. Included with that bill is
the realization that cellular data is getting more expensive. Generally, AMI
networks are designed to provide large amounts of actionable data that can be
used in the utility’s decision-making processes surrounding demand planning,
system integrity, customer engagement, and more. Cellular data, and transmission
of that information can become cost-prohibitive for utilities, depending on the
volume collected. You can think of a Cellular network as public transportation, a
potentially viable solution in serviceable areas. But the key word is serviceable –
what if there is no cell service from a major carrier? What if the newer 4G and 5G
devices are no longer supported in 10 years? In the natural gas industry, we are
familiar with dead zones because pipeline assets are often in very rural areas.
Utilities are also known for maintaining equipment for much longer than 10 years.
Shouldn’t a utility network operate with the same principles and strategy as the
utility? Your AMI decision should consider trends in technology and opt for a
solution that hedges against change outside of your control.

MESH VS. POINT-TOMULTIPOINT: HOW DO I
CHOOSE?
Another solution may be to build your own
network . While this may seem a daunting task at
first glance, advances in technology and
technology services have made the
implementation process a more manageable
project for all utilities, regardless of size or
personnel count. The 2 types of “buildable”
networks that are most common for utility
applications are Mesh and Point-to-Multipoint.
Both options enable a utility to have a dedicated
network for their operations, but how they
manage the transmission of that data is as
different as night and day.
All Mesh networks use unlicensed radio frequency (RF) spectrum for their communications
channel, meaning they operate on the same channels available to the public. Specifically, the
industrial, scientific, and medical (ISM) frequency band that Mesh networks utilize is shared
with a myriad of devices, such as cell phones, baby monitors, garage door openers, and Wi-Fi
modems. Each radio endpoint in a Mesh network operates as a sender and receiver of data
from neighboring devices. You can think of a Mesh network delivering data to the head-end
system in the form of downtown New York with hundreds of varying paths leading to the city
center. In a utility-based example, we use endpoints on gas meters acting as sender and
receiver for a neighboring meter’s consumption data. Each endpoint is tasked with sending all
data collected from the previous meter radio and its own to the nearest collector for
transmission to the head-end. If a collector is out of range, it defers the transmission to
another nearby meter radio. Mesh networks are constantly forced to modify or repair their
communication paths to the head-end due to radio frequency interference. I am reminded of
my father saying he had to adjust “bunny ears” on a TV when he was growing up! While this
opens a multitude of different paths for data to travel, is the fastest point from A to B not a
straight line? Your critical utility data alarms should be prioritized and sent in the fastest
manner possible. And alarms that alert utility professionals of pressure fluctuations in a lowpressure distribution system should not have to compete on the same RF spectrums as the
funny meme your mother just sent you.

Weaknesses in Mesh network architecture were identified and mitigated with the Pointto-Multipoint approach. In a Point-to-Multipoint network, utilities use federally licensed
and protected frequency spectrum for communications. No one else but the utility is
permitted to operate on that frequency, and violators can face federal prosecution with
fines amounting to tens of thousands of dollars. Staying true to the analogy, a Point-toMultipoint network can be compared to a personal High Occupancy Vehicle (HOV) lane on
a highly trafficked interstate to the city center. With interference mitigated and
manipulable frequency channels, a whole host of features can be realized. Probably the
most easily recognizable is increased signal range. Devices on unlicensed frequencies,
such as those on Mesh networks, are limited to 1 watt of output in the ISM bands as
stated in Part 15 of the FCC rules. Devices on licensed frequencies, such as those on a
Point-to-Multipoint network solution, can transmit at an output power of 2 watts –
double the output power of Mesh networks who are limited by regulatory thresholds.
Because of this, licensed spectrum signals consistently reach further distances than
unlicensed Mesh signals. Why is that important? Remember the collectors whose
responsibility is to backhaul received data to the head-end system. With the decreased
range seen in Mesh networks, more collectors are required. Collectors are often the
most expensive piece of the AMI puzzle and require maintenance over the life of the
system. Backhaul requires a steady, reliable network connection and that upload
expense can add up quickly. Licensed frequencies offer the benefit of being manipulable
into different channels. On a licensed frequency, alarm channels that identify potentially
hazardous events can be given priority on their own HOV lane. This results in little to no
latency, ensuring timely notification to emergency and utility personnel.

IN
CONCLUSION

The three most common types of AMI network architecture each have different methodologies
for data transmission. Cellular AMI solutions function without the requirement of utility-owned
collectors but are only viable in predetermined coverage areas and may be susceptible to
forced migrations. Mesh AMI networks operate on the publicly used ISM band and endpoints
can either send or receive data from neighboring devices. This allows for multiple paths to the
head-end but increases the likelihood of a failed communication. Point-to-MultiPoint AMI
solutions use licensed RF spectrum, allowing for higher wattage output that correlates with
increased range. With increased range, fewer base stations are needed. Though initial costs of
a deploying a Mesh network are typically less than that of a Point-to-Multipoint solution, both
network types require collector maintenance. The attractive initial cost savings recognized by
Mesh networks quickly diminish and are replaced by ongoing maintenance costs. A highway
interstate project in the mountains of West Virginia is dramatically different from one in the
plains of Illinois and may require different construction techniques. The same can be said for
an AMI network buildout. One type of AMI network does not reign supreme; it is up to the
utility to determine the viability of each for their unique application.
Having options is a good thing, and we’re happy to help you understand what those options
are. If you’re not sure where to start, that’s okay! Our experienced team is here to help you
find the solution that works best for you. And remember: When determining the appropriate
network for your AMI system, be sure to heed the wise words of childhood and watch out for
(data) traffic!
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