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Executive Summary
Electric utilities are undergoing a transformation not seen since the Tennessee Valley Authority 
brought electricity to rural America. The complex challenges facing electric distribution utilities range 
from aging infrastructure, the fall of coal, the rise of distributed energy resources and microgrids; 
consumer pressures for more and better energy-use information; regulatory requirements for 
improved pricing model and workable energy efficiency and demand-response programs. 

To meet these regulatory and consumer requirements, electric utilities today are collecting more data 
from meters as well as other edge devices on their distribution networks. Yet, many utilities today put 
more emphasis on the cost of meters rather than the long-term returns of collecting data from these 
devices. In fact, many utilities making decisions on how to collect data from meters and edge devices 
rely on historic preferences as well as older models that focus only on the short-term capital costs 
related to acquiring and deploying meters. 

However, the long-term capital and operating expenses related to reading meters are important cost 
drivers for a utility. These expenses vary considerably depending on the method used – whether 
manually by meter readers, by drive-by systems that wirelessly read devices from service vehicles, or 
via a fixed network that collects data automatically. As a result, evaluation of new systems needs to be 
based on a macro, longer-term view to assess the greatest return on investment and the potential for 
system and service improvements.

What You Will Learn

This white paper describes how utilities can apply TCO evaluation, which takes into account on-going 
operations costs, replacement and lifecycle costs and personnel, as well as initial capital investment, to 
get a more complete picture of what systems will actually cost over time. These TCO calculations prove 
that point-to-multipoint fixed-network solutions can provide the best TCO of any competitive system, 
including manual, drive-by or mesh fixed-network solutions.

Another key finding is that current point-to-multipoint technologies may facilitate data collection from 
meters and other edge devices in support of AMI, as well as smart infrastructure solutions such as load 
control and distributed automation more effectively than other types of networks. In addition, the 
architecture of modern point-to-point fixed networks eliminates latency issues (characteristic of mesh 
networks) which slow the collection and delivery of data. Plus, point-to-multipoint networks exhibit 
additional benefits in outage restoration, Volt/VAR optimization and in communications with hard-to-
reach meters.
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Methodology and Model Validation
Aclara developed a TCO model and engaged the Wired Group to make recommendations on how it 
could enhance its model and to validate its accuracy and its general value for utilities making decisions 
about advanced meters and communications networks. As part of the validation process, the Wired 
Group looked at the drivers affecting point-to-multipoint and mesh fixed networks, as well as drive-by 
and walk-by systems.

The Wired Group performed several tasks to inform its recommendations to Aclara, which included:

• Evaluation of the experiences of dozens of for-profit and non-profit utilities regarding deployed 
meter communications networks of various types through telephone interviews and research of 
regulatory filings and other publicly-available information.

• Investigations of technical product specifications available from suppliers of various meter 
communications network types.

Interviews to collect validating information were done with investor-owned utilities, municipal and 
rural electric cooperatives ranging in size from 30,000 to more than five million endpoints. The 
interviews also identified the geographic reach of the installation, the type of communications network 
and backhaul installed at each location, and the number of data collection and transfer points 
including bridges, repeaters and router used. Also evaluated were the success rates of automated 
meter reading and service order completion. In addition, utilities were asked whether they used the 
data collected in outage management and distributed automation.

Wired Group issued an opinion letter verifying its work and findings at the project completion. The 
opinion letter concluded the Aclara TCO model fairly and accurately compares the TCO of various 
metering and communications scenarios to one another, specifically when evaluating manual and 
drive-by meter reading and full AMI deployment using mesh or point-to-multipoint fixed networks.
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Major Cost Drivers and the TCO Model
The Wired Group’s research established that capital costs and continuing operating expenses for both 
meters and the communications network are both important smart grid cost drivers for utilities. 

Capital costs for meter reading include meter replacement, module installation if there is no meter 
replacement, remote connect/disconnect switches and back-office software including the headend and 
meter data management. Continuing operating expenses for meter reading are determined by how 
the meters are read, with the highest costs related to walk-by meter reading and the lowest related to 
advanced metering infrastructure (AMI).

Capital costs affecting the communications network include meter-module costs, number of meters 
per data collector unit (DCU), installed costs per DCU, the costs of back-office software and hardware, 
number of meters per router, bridge (or repeater) and installed costs per router, repeater or bridge. 

Factors influencing the ongoing operating expenses of the communications network are the number of 
meters read per month, the number of service orders handled per month, the cost of truck rolls, fully 
loaded average annual cost per communications network employee, automated meter read success 
rate, automated service order success rate, meters per communications network employee, annual 
data backhaul cost per DCU per month, and annual software licensing and maintenance fees.

How the Model Works
The Aclara model fully encompasses the determinants described above and allows comparison of 
walk-by, drive-by, mesh and point-to-multipoint AMI networks. The model also takes into account the 
potential savings afforded to utilities that use fixed-network systems for implementation of time-
varying rates, reduction of theft and non-revenue losses and deployment of prepayment programs.

Utility inputs for the networks, verified through interviews, are used as the basic input to the model. 
All data inputs, whether related to mesh or point-to-multipoint data networks can be changed in the 
model to more accurately reflect the utility’s individual case. 
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The model is designed to predict TCO over a two-year deployment, followed by a 15-year project life 
span. The figure below illustrates a comparison using input collected during the model-validation 
process conducted by the Wired Group; capital and operational expenditures are compared.

If a utility chooses to make no change from manually reading meters, then its operational costs will 
continue to grow linearly.  If the utility has converted to a drive-by solution it can reduce operations 
costs over manual reading, but over time this figure still increases. When a utility moves to a point-to-
multipoint solution, ongoing operations and maintenance costs drop; this effectively fulfills a utility’s 
business case to implement a more modern and efficient meter data collection method.
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The Effect of Network Selection on Ongoing Costs
In its interviews with utilities during the course of validation, the Wired Group collected some 
additional information worth noting, which is outlined in the following sections. 

The Wired Group found that one of the biggest differentiators between mesh and point-to-multipoint, 
according to utilities surveyed, is that mesh networks must re-create pathways to access points after 
an electric outage, during which time the meter is unavailable to the network. The process of 
recreating pathways can require a few hours to a few days to complete once electric service is 
restored. In point-to-multipoint networks, because each meter communicates directly to data 
collectors that then communicate to the utility, there are no paths to create or configure.

Why does this matter? 

The biggest impact of this on utility costs and operations involves service orders, such as disconnects 
for non-payment and reconnects, which must be carried out manually (via a truck roll) for meters that 
are temporarily unreachable. The effects of this can be seen in service order completion rates, which 
are generally lower for utilities using mesh networks. 

In addition, manual reconfigurations and/or field device adjustments occasionally must be made to 
reconnect some meters to access points after pathways are automatically reconnected after outages. 
While manual service orders and network adjustments are few in percentage terms, they are 
significant in number and costs. For example, a four percent reduction in automated service order 
completions for a utility with 500,000 service orders annually equates to 20,000 manual service 
orders; most utilities assume a cost between $35 and $50 for each manually-completed service order, 
or $700,000 to $1,000,000 a year.

Some utilities report that meter pathways purposely established by network engineers – for example, 
to balance access point data loading – must automatically re-establish after an outage. In some cases, 
meters default back to their original path instead of the revised path network engineers intentionally 
established. The effects of these issues can be seen in the size of network management staff, which is 
generally larger for utilities using mesh networks.

Finally, the Wired Group investigated the qualifications of personnel used to maintain or make 
adjustments to field network devices. The working hypothesis was that mesh networks required more 
specialized personnel than other types of networks. The Wired Group did not find this to be the case. 

Instead, the physical location of field network devices appeared to drive personnel qualifications 
regardless of meter communications network type. Maintenance on or adjustments to field network 
devices mounted on utility poles above the neutral wire require, for safety reasons, a trained and 
qualified electricity lineman. Field network devices mounted on streetlight poles or on utility poles 
below the neutral wire are generally maintained and adjusted by less qualified personnel.
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Network Selection and Outage Management
This white paper suggests that point-to-multipoint networks may integrate outage reports from 
meters into their outage management systems (OMSs) better than utilities using mesh networks. 
Through one-on-one interviews conducted to validate the Aclara model, anecdotal evidence indicates 
that point-to-multipoint networks may be able to handle the stress of thousands of meters report an 
outage simultaneously more effectively than other types of networks. 

As a result, utilities with point-to-multipoint networks may be in a better position to utilize their 
meters’ “last gasp” capabilities in their OMSs without additional, costly hardware or software designed 
to increase reliability during outages. 

If this is true, the implications for customers and utilities go far beyond outages. There are several 
types of situations in which a utility or third-party energy manager might want to communicate with 
thousands of meters simultaneously. Utilities using meters as gateways to customer energy 
management systems might want to communicate instructions to loads through meters during 
demand response events. Third-party energy managers might want to access thousands of customers’ 
usage data in near-real-time to determine which load management actions to take during high cost 
periods. Networks incapable of handling thousands of simultaneous communications cannot complete 
these functions.

Wired Group researchers found that utilities using point-to-multipoint networks are more likely to 
consider using their systems to facilitate smart infrastructure solutions that communicate with non-
meter distribution devices such as switches, reclosers, capacitor banks, sensors and other devices. 
During an electric outage – when access to sensors, switches, and reclosers is most acute – point-to-
multipoint networks may collect data and communicate instructions to these devices more effectively 
than other networks.

Meter Data and Distribution Automation
In its research Wired Group also found that utilities using mesh networks were less likely to use meter 
data in distribution automation applications such as integrated Volt/VAR control than those using 
point-to-multipoint. When in use, most Volt/VAR applications require continuous, near-real-time  
data feeds on voltage and power factor conditions from thousands of distribution grid endpoints.  
As described above, some mesh networks do not always simultaneously transmit large amounts of 
data at optimum levels. Most utilities appear to use line sensors rather than meters to provide voltage 
and power factor data, and use distinctly separate distribution communications networks for these 
devices.
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Reaching Hard-to-Reach Meters
Meters in rural areas, as well as meters located below grade or deep within large structures, present 
challenges to most meter communications networks. However Wired Group researchers found these 
issues were most frequently mentioned (without prompting) by utilities which had deployed mesh 
networks. While utilities described addressing these issues through the use of meter data repeaters 
and range extenders, such solutions drive up system costs. Such solutions also represent additional 
points of potential failure that can conceivably impact network reliability, though adverse impact on 
network reliability was not detected in reported meter read  
success rates. 

Conclusion
The Aclara model, verified by the Wired Group, suggests that point-to-multipoint networks provide 
lower TCO that other approaches including manual meter reading, drive-by solutions and mesh 
networks because they limit both upfront capital and ongoing operating costs. In addition, Aclara  
finds that the network architecture of point-to-multipoint networks allows utilities to:

• Resume operation without intervention after outages, limiting the number of manual service 
orders and network adjustments required during restorations.

• Handle large numbers of meters communicating simultaneously, as in outage reporting, restoration  
and Volt/VAR applications, without requiring capital expenditures to increase bandwidth.

• Support energy management systems and non-meter distribution devices such as switches, 
capacitor banks and reclosers without needing additional hardware to increase bandwidth.

• Capture data from hard-to-reach meters without using repeaters and range extenders to amplify 
signals.

With its point-to-multipoint fixed RF technology, Aclara has made a commitment to offer the lowest 
TCO of any type of network, whether manual, drive-by or mesh fixed network. 
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About the Wired Group

The Wired Group reviewed and rendered an opinion on Aclara’s TCO model as a result of its 
experience conducting comprehensive evaluations of smart grid deployments. The Wired Group’s 
teams have completed objective evaluations of large smart grid deployments, including Xcel Energy’s 
SmartGridCity™ project in Boulder, Colorado, and Duke Energy’s Ohio deployment for the Ohio PUC. 
These evaluations included extensive economic modeling of the actual costs and delivered benefits of 
various smart grid technologies and capabilities. Resulting evaluation reports were filed in regulatory 
proceedings in Colorado (11A-1001E) and Ohio (10-2326-GE), are in the public domain, and can  be 
accessed conveniently  at www.wiredgroup.net or on regulators’ websites. Paul Alvarez, president of 
the Wired Group, can be reached at 303-997-0317 x-801

About Aclara

Aclara Technologies is a world-class supplier of smart infrastructure solutions (SIS) to more than 780 
water, gas, and electric utilities globally. Aclara SIS offerings include smart meters and other field 
devices, advanced metering infrastructure and software and services that enable utilities to predict 
and respond to conditions, leverage their distribution networks effectively and engage with their 
customers. In 2016 Aclara won a Frost & Sullivan Global Smart Energy Networks Enabling Technology 
Leadership Award and was named a finalist in three categories of the Platts Global Energy Awards. 
Aclara is owned by an affiliate of Sun Capital Partners.
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