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Remote Monitoring &
Control Service Bureau:
An End-to-End Solution
Marvin T. Serhan, CEM
Motorola Utility Solutions

ABSTRACT

Utilities as well as commercial and industrial (C&I) customers to-
day have an enormous challenge to remain aware of various energy,
natural gas, water, wastewater, or environmental details for their many
geographically dispersed locations. With large numbers of locations
under the supervision of one organization, the costs to obtain readings
at each location can be quite high. In addition, benefit is gained by re-
ducing the time required to gather data readings from all locations and
assemble them into information that can be used by utilities and C&I
customers to make decisions that improve operational efficiency and
business results. One solution to this challenge is through the use of a
service bureau that provides an end-to-end solution for monitoring and
control.

INTRODUCTION

In today’s environment, many utilities and their customers are faced
with hundreds (sometimes thousands) of locations that require some
level of monitoring. This information, once collected, is used for generat-
ing reports to help reduce operating costs. Examples of how these data
are used include logging and reporting environmental data from remote
water reservoirs and dams, graphing the profile of energy consumption
over time, developing energy load curtailment/demand response pro-
grams, or monitoring the performance of remote energy distribution sys-
tem hardware/circuitry. Any anomalies that may develop in these widely
dispersed and/or distant regions could impact the efficiency and reliabil-
ity of a corporate-wide monitoring and oversight program.
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WHAT IS A SERVICE BUREAU
MONITORING & CONTROL SOLUTION?

A service bureau monitoring & control solution (M&CS) is an end-
to-end management system that collects, transmits, and processes data,
as well as controls equipment at multiple locations in near-real time. For
utilities and commercial/industrial customers requiring insight about
their energy, gas, water, or wastewater operations, and critical equip-
ment status, the M&CS provides near real-time access to information via
the internet. An effective M&CS service bureau solution will include a
variety of hardware and communications options to meet dynamic and
unique operational business requirements, some of which are listed in
Table 1.

Table 1: Monitoring & Control Applications
————————————————————————————————
Applications Electricity Gas Water Wastewater
————————————————————————————————
Interval data profiling
(HHF/MDEF & MV90) X X X X
————————————————————————————————
Automatic meter reading
(compatible with MV90) X X X
————————————————————————————————
Distribution system
monitoring & control X X X X
————————————————————————————————

• Capacitor bank X
————————————————————————————————

• Cathodic protection X X
————————————————————————————————

• Irrigation X
————————————————————————————————
Environmental data monitoring
(temperature, pressure, flow rates,
wind, rain, snow, etc.) X X X X
————————————————————————————————
Storage tank/reservoir/well
monitoring & control X X
————————————————————————————————
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HOW ARE DATA COLLECTED AND
FORWARDED TO THE DATA CENTER?

Data collection is provided through three forms of public commu-
nications providers (paging, satellite, or dial-up telephone), each with an
appropriate communications fee for gathering the information over
these public carriers. The same procedures can be followed using private
radio platforms, allowing customers to instrument points and gather
data over their existing private radio networks. Please see Figure 1 for
a graphical representation of the communications architecture.

Wireless communication technology has expanded the reach of the
M&CS service bureau approach. Data collection and remote monitoring
of customer meters is possible through use of a family of remote termi-
nal units (RTUs) that interface with low earth orbit satellites, terrestrial
2-way paging systems, or private RF networks. Please see Figure 2,
which illustrates a 2-way paging RTU. Once collected, information from
an RTU is sent over one of several data communications networks as an

Figure 1: Monitoring & Control System Architecture
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e-mail  via the internet to the service bureau data center, where it is
unbundled and formatted for compliance with a customer’s database.
The information can be displayed in a variety of client-defined formats
that include graphs, tables, raw data, FTP, e-mail, or text pager services.
If applicable, the information from the database can also be formatted
for input into a utility’s existing MV-90 system through FTP transfers in
the appropriate file format. If customers own their data collection hard-
ware or MV-90 systems, they can FTP data to the service bureau and
have information immediately accessed and replayed to their customers
anywhere in the world. The internet has no geographic boundaries.
Essentially, customer flexibility in communications options (wireless or
wireline) when combined with the internet have changed the rules for
accessing and distributing data, and the service bureau M&CS serves as
the vehicle to facilitate that process.

For control applications, the information flow begins with the cus-
tomer via the internet and continues to the data center, then via the
communication network, to the RTU, which sends a control message to
the site.

Figure 2: Remote
Terminal Unit (2-

Way Pager Device)
This M&CS pager RTU
has the storage capabil-
ity of 15-minute inter-
val data for 6-months if
one-channel is used.
For multiple channel
use, the norm is 35
days of 15-minute in-
terval data.

The units are enclosed within a NEMA 4X (IP 65) fiberglass weather resistant
enclosure, as shown in Figure 2. The enclosure includes corrosion-resistant
double-quick release latches with locking tabs. Outside dimensions of the enclo-
sure are 12" (304.8mm) high, 10" (254mm) wide, by 7" (177.8mm) deep. The
enclosure includes a battery backup.
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WHAT IS THE VALUE OF A SERVICE BUREAU APPROACH?

By allowing both utilities and their customers to access and use the
M&CS in near real-time, the M&CS provides specific value to both par-
ties. For utilities and their customers, the M&CS is a remote monitoring
and load-profiling solution that can help reduce electricity demand, and
enables customers to effectively take control of their operational costs.
As such, many commercial customers are reviewing their usage infor-
mation to determine where they can take steps to improve facility en-
ergy efficiency or increase the energy conservation awareness of their
workforce. Some of the areas where commercial account energy manag-
ers can use a service bureau M&CS to focus attention include:

• Energy benchmarking determination

• Billing verification

• Energy profile monitoring and control with alarms and exception
reporting

• Reduction of demand charges

• Near real-time aggregation of load data in support of utility de-
mand response programs

• Measurement and verification (M&V) procedures in support of
demand side management (DSM) projects

• Regional aggregation of facility data and comparison of energy use
or demand parameters

Table 2 below helps illustrate various other value propositions as
related to energy use. These same value statements can apply to any
utility or environmental application particularly those covering a wide
geographic region.

A service bureau M&CS can be implemented and brought on line
quickly primarily because it is a hosted system maintained and up-
graded by the vendor, with no special customer software required. Infor-
mation can be accessible quickly wherever internet access is available,
across county, state or national boundaries. The service bureau M&CS
offers many significant advantages particularly in a global economy,
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where customers are constantly seeking a competitive advantage. Table
3 provides an overview of some of the key attributes of a well-designed
and fully functional service bureau M&CS.

WHAT VISUAL TOOLS WILL THE
SERVICE BUREAU M&CS PROVIDE TO THE CUSTOMER?

The data collected by the data center can be formatted for output
to support various customer systems. Customer data outputs include
real-time alarm messages and periodic data reports with all data
archived for a designated period (usually 13 months). As stated earlier,
the typical customer gets alarm messages through e-mail-enabled pag-
ers, although these messages could be sent to any device that accepts
incoming e-mail messages. Typical chart and graphical outputs, acces-
sible through the internet, are displayed in Figure 3 and 4. A typical
alarm historical display is portrayed in Figure 5.

In addition to the graphical, tabular, and alarm reports noted
above, the service bureau’s data center offers a powerful data analysis
system that is flexible and can produce reports and information tailored
to a specific customer’s operational needs. Table 4 offers a snapshot of
the units of measure available through the processing power of a service
bureau, which collects energy, gas, water, wastewater, or environmental
data and presents that information to customers in formats that meet
their operational and administrative requirements. Couple the near
M&CS real-time information delivery system with threshold alarming
and equipment control functionality, and a customer now has the means
to oversee and manage a corporate-wide monitoring and control system
that affords a competitive advantage in a global economy.

CONCLUSION

Information is critical to sound decision making and long-range
forecasting of system demand and production requirements. The service
bureau M&CS solution has significant value particularly in support of
large commercial, industrial, or retail account operations where users
must monitor hundreds and/or thousands of sites spread across re-
gional, state, national, or even international boundaries.
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Figure 3: M&CS Graphical Display

Figure 4: M&CS Tabular Display
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Figure 5: M&CS Alarm Summary

Table 4: Service Bureau Presentation Units of Measurement
————————————————————————————————

Available Units of Measure
————————————————————————————————
Pulse Count Megawatt
Ampere Watt
British Thermal Unit Power Factor
British Thermal Units per Square Foot Kilowatts per Square Foot
Kilowatt-Hour Megawatts per Square Foot
Megawatt-Hour Watts per Square Foot
Watt Hour Pounds per Square Foot
kWh per Square Foot Thousand Volt-Ampere Reactive Hour
MWh per Square Foot 0/1 Equipment State
Watt-Hour per Square Foot Degrees Centigrade
Cubic Feet Per Second Degrees Fahrenheit
Gallons Per Minute Day
Thousands of gallons per hour Hour
Miner’s Inch—BC Minute
Miner’s Inch—Co Millisecond
Miner’s Inch—MW Second
Miner’s Inch—W Acre Feet
Voltage Hundreds of Cubic Feet
Foot Cubic Feet
Inch Gallon
Percent Thousands of Cubic Feet
kilowatt Thousands of Gallons
————————————————————————————————
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The service bureau M&CS approach provides the technology that
can collect, aggregate, and report utility performance data on any num-
ber of locations and allow utility specialists or corporate operations
managers to make business decisions in near real-time when consider-
able cost savings or operational improvements are feasible. This ap-
proach to operational oversight and management enables corporations
to function more efficiently and enhances their bottom line. The service
bureau monitoring and control solution provides a cost-effective and
rapidly deployable option to establish a corporate-wide operational
oversight program.
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