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I. There is Widespread Support for An Additional Allocation of Spectrum for Private
Uses

Commenters to the LMCC Petition overwhelmingly support an allocation of spectrum for

private wireless use. Support comes from a broad range of commenters, including the private

wireless equipment and user community and the National Telecommunications and Information

Administration (NTIA). Even the amateur radio community recognizes the importance of private

wireless users and the lack of attention paid to these users by the FCC in recent years.

Comments from the private wireless user community clearly demonstrate the important

role that private wireless communications systems play in their operations and the need for

additional spectrum to meet emerging needs. The industry strongly urges the FCC to initiate a

proceeding to further pursue this issue. Itron, Inc. (Itron) urges the FCC to carefully consider the

LMCC petition and examine the adequacy of existing private wireless allocations, agreeing that

"utilities and others who rely on private mobile systems may in many cases have needs that are

inadequately met - or completely unmet - by commercial carriers."\ The Industrial

Telecommunications Association (ITA) notes that the establishment of an inquiry or rulemaking

proceeding on the spectrum needs of private wireless users will give the FCC the chance to better

understand the contributions these systems make towards the protection of life, health and

property and enhancement of the US economy.2

1 Itron Comments at p. 3.
2 ITA Comments at p. 4.
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The private community also provides numerous examples of applications that could be

deployed on new spectrum to protect public safety, promote industrial efficiency or enhance the

US economy. For example, the American Petroleum Institute (API) notes that additional private

wireless spectrum could be used for "imaging" applications for pipeline matching and slow-scan

video to monitor security at refineries.3 Such uses mirror those noted by UTe in its comments on

behalf of the utility and natural gas pipeline industries.4 The American Association of State

Highway and Transportation Officials (AASHTO) notes that additional private spectrum could be

used for the deployment of modem communications systems by transportation agencies.5

Dataradio Group of Companies (Dataradio) anticipates that new private wireless data applications,

including mobile computing, will continue to evolve and require additional spectrum.6

While opposing the re-allocation of Federal spectrum for private use, NTIA does support

the initiation of an investigation by the FCC on new ways to provide access to additional

spectrum for private users. NTIA agrees that private communications systems playa vital role in

the US economy and infrastructure and notes that the LMCC Petition provides the FCC with the

opportunity to consider innovative approaches to spectrum management in the area ofprivate

radio services.? Furthermore, NTIA states its belief that there may be possibilities for sharing

between private and Federal users in frequency bands transferred to the FCC under the Omnibus

3 API Comments at p. 4.
4 UTC Comments at p. 9. In its comments, UTC referenced the work of its Utility Spectrum Assessment Taskforce
(USAT) which has analyzed the emerging spectrum needs of utilities and pipelines. Among the future applications
identified by USAT were wideband data and video systems.
5 AASHTO Comments at p. 2.
6 Dataradio at pp. 4-8.
7 NTIA Comments at p. 1.
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Budget Reconciliation Act of 1993, and offers its cooperation to work with the FCC on this

matter. UTC urges the FCC to take NTIA up on this offer.8

Even the amateur radio community, which vigorously opposes the LMCC

recommendation that a portion of the 420-450 MHz band be reallocated for private wireless use,

does not necessarily disagree with LMCC's main assertion that the spectrum needs of private

users have not been accommodated by the FCC. In its comments, the American Radio Relay

League (ARRL) "does not dispute that the Commission has not addressed the concerns of non-

public safety PMRS licensees in recent spectrum allocation decisions that provide substantial

additions to CMRS allocations."9 In fact, ARRL agrees "that the PMRS community has not

captured the Commission's attention in recent years, due to a Commission focus on CMRS

providers and spectrum auctions."lo

The FCC should not let arguments over specific bands distract it from the main issue

raised by the LMCC Petition - additional spectrum is needed for private wireless uses. It is not

sufficient to say that one band or another is inappropriate and be done with it (as some of the

comments would suggest); the FCC has an obligation to thoroughly investigate this matter and

promulgate rules that serve the public interest. Motorola summarizes this issue best in its

comments:

8 Id.atp.l,p.3.
9 ARRL Comments at p. 3.
10 Id. at p. 20.
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It is clear, therefore, that though there may be some disagreement as to
how much spectrum is necessary to service the needs of private radio
users, there is no disagreement about one fact. The community is
going to need increased access to spectrum in the future to continue
using wireless communications to advance its mission. I I

A. Refarming Will Not Satisfy the Need for Private Spectrum

Contrary to the unfounded assertions by some commenters/2 the FCC's efforts to "refarm"

the private land mobile spectrum below 512 MHz will not result in sufficient free spectrum to

meet the emerging needs of the private wireless community. Opposing commenters ignore basic

facts concerning the refarming ofthe PLMR bands and the LMCC request for additional private

spectrum. For instance, regardless of the final efficiencies gained by refarming, the LMCC

Petition demonstrates that additional spectrum will be necessary for future private wireless use -

there is simply not enough spectrum in the bands below 512 MHz. Furthermore, the existence of

additional channels in the current private land mobile spectrum does not address the need for

spectrum in which to deploy new private wide-band applications and other innovative

technologies.

B. Commercial Services Can Replace Only Some Private Systems

Some commenters have alleged that the private wireless community is ignoring the

possibility of using commercial systems to meet internal communications requirements. They are

wrong. First, the LMCC Petition and many of the comments of the private wireless community

11 Motorola Comments at pp. 3-4.
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do take into account the emergence of new commercial services as a replacement for some private

services. For example, in its comments UTe noted that:

While it is clear that many utility and pipeline applications require private
systems due to unique operational characteristics ... this is not the case for
all applications. Non-critical corporate communications will continue to
be displaced from private communications networks to commercial
providers. 13

Second, one cannot ignore the reality that while commercial systems can and do playa

role in augmenting and/or replacing certain types of private systems, these commercial systems

are not a substitute for all private systems. As UTC noted in its comments, many utility

communications systems have unique operating requirements in terms of availability, control,

services/functionality and operating territory that cannot be satisfied by commercial systems. 14

API notes that oil and natural gas companies also have difficulties in obtaining service from

commercial providers due to similar concemsY Motorola remarks that there is no evidence as of

yet to demonstrate that commercial services are adapting to serve the needs of the private user and

urges the FCC to "not allow its prediction of how increased competition will lead to changes in

the wireless communications industry to detrimentally impact the private radio industry.,,16 The

market will ultimately decide whether commercial service providers can meet the needs of private

users; the FCC should not mandate this transition.

12 See ARRL Comments at pp. 7·8; Tallahassee Amateur Radio Society Comments at pp. 3-4.
13 UTC Comments at pp. 7-8.
14 UTC Comments at p. 5.
IS API Comments at p. 6.
16 Motorola Comments at p. 6.
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II. The Need for Additional Private Spectrum Is Supported by UTe's Utility Spectrum
Assessment Taskforce (USAT) Report

As referenced in its comments, UTC has undertaken a study of the electric, gas and water

utility and natural gas pipeline community to determine the future spectrum requirements and

applications of these industries. The Utility Spectrum Assessment Taskforce (USAT) worked over

a year to develop an appropriate survey instrument and to collect and compile responses. The

USAT Final Report, a copy of which is attached to these comments, bases its conclusions on

original survey data, projections from historical data and the methodology from the Public Safety

Wireless Advisory Committee (PSWAC) process as applied to utilities and pipelines. According

to USAT, the cumulative amount of new spectrum required by utilities and pipelines for critical

operational needs that cannot be met by commercial systems (broken into three benchmark dates)

is as follows:

Year 2000 2004 2010

Additional Bandwidth Required 1.0 MHz 1.9 MHz 6.3 MHz

The USAT Report indicates that new spectrum is needed to meet a variety of new applications,

including wireless video and wideband data. The USAT Report notes that, as technology

improves and the cost of terminals decreases, it will become increasingly common for the utility

industry to deploy these technologies.

Based on the information contained in the USAT Report and the LMCC Petition, UTC

urges the FCC to initiate a rulemaking to allocate additional spectrum for private wireless users

such as utilities and pipelines.
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WHEREFORE, THE PREMISES CONSIDERED, UTC requests the Federal

Communications Commission to take action in accordance with the views expressed in these

comments.

Respectfully submitted,

UTC, The Telecommunications Association

By:
effrey L. Sheldon, General Counsel

Thomas E. Goode, Senior Staff Attorney
1140 Connecticut Avenue, N.W.
Suite 1140
Washington, D.C. 20036
(202) 872-0030

Dated: July 16, 1998
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Utilities Sputrum Assessment Taskforce

1. Executiye Summary

Electric, gas and water utilities and gas pipelines have extensive telecommunications requirements.
Expansive, sprawling infrastructure, whether it is transmission lines, water pumps, or electric
substations, requires maintenance, remote control and monitoring. These objectives can be met
effectively only through telecommunications - and one of the most critical components in a utility's
telecommunications arsenal is its wireless network.

In addition to needing access to wireless communications, utilities have a separate requirement: control
over the communications system. This control can be satisfied only through the use ofprivate radio
spectrum. The transmission and distribution of Gas and Electricity pose unique problems. The two
commodities are inherently hazardous and require "real-time" control to effectively administer them.
Water systems also require substantial control: loss of water supply to an urban area, community or to
the site of a fire could cause disastrous consequences. It also goes without saying that a water main
break needs to be addressed in short order. So, while commercial systems may meet some of a utility's
communications needs, the need for controlled, internal private systems will remain necessary in future
years.

Control of the communications system is. also very critical during heavy storms and other serious
weather events. In these situations, commercial systems become saturated with traffic and, as a result,
experience outage. Additionally, because commercial systems provide indiscriminate service to the
general public, there is no priority access to the system. Consequently, utilities have no greater
likelihood of gaining access to a channel than the average subscriber. It is precisely during these natural
weather events that utilities require unencumbered, clear radio channels to address downed lines and
other power outage problems. Further complicating matters is the fact that most commercial systems
depend upon reliable power to keep their systems running. If power is interrupted, these
communications systems will be interrupted also, further impeding progress on power restoration.
Private communications networks ensure that utility systems are brought back on line in the most timely
manner possible.

The pwpose of this report is to develop an estimate of private electromagnetic spectnun that will be
requited by utilities in the first decade ofthe twenty-first century. The report is the result ofthe findings
of lITC's Utilities Spectrum Assessment Taskforce (USAT). The task force findings were based on
original survey~ projections from bistorical data and the methodology from the PSWAC (public
Safety Wireless Advisory Committee) process, as applied to utilities and pipelines. The highlights ofthe
report are listed below.

• The total "new spectrum" teqUiJ:ed (brokm into tlueebenchmart dates) is as follows:

Year 2000 2004 2010

Additional Bandwidth Required 1.0 MHz 1.9 MHz 6.3 MHz
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IEruTC Utilities Spectrum Assessment Taskforce

• The total "new spectrum requirements" were generated by projecting future applications and growth
and then subtracting the spectrum that is currently available to utilities. The total current spectrum
was calculated to be 2.24 MHz.

• Most survey respOndents indicated that there will be an increase in the use of wireless applications
and that they will need additional spectrum to accommodate these applications.

• There is considerable interest within the utility community to implement wireless video and
wideband data in the future. As technology improves and the cost of terminals decreases, it will
become increasingly common for the utility to deploy these technologies.

• The focus of this report is on wireless applications generally used for utility maintenance, control
and monitoring. No attempt has been madc to separately identify "mobile" versus "fixccJ1' services,
per se. For example, applications such as telemetry or supervisory control and data acquisition, are
variously deployed on wireless networks that are classified as either "mobile" or pOint-to-multipoint
"fixed" microwave. Spectrum needs for these applications were considered in this study, which
confinns the need for additional spectrum for these applications.· This study does not, however,
consider other fixed microwave needs, such as for point-to-point fixed microwave.

• Future improvements in technology were addressed by the USAT model. As digital modulation and
coding schemes become more sophisticated, wireless communication systems will be able to deliver
more capacity per unit ofelectromagnetic spectnun. These improvements are primarily addressed by
the "rate" and "err" parameters in thc model (see Appendix A and B), both ofwhich show
evolutionary improvement over time, accommodating both expectations for new, wide-band services
as well as evolutionary technological and FCC "refanning" expectations for more traditional narrow
band services.

• This study accounted for commercial system usage (i.e., commercial paging, cellular, PCS, etc.). As
in the PSWAC study, it was assumed that approximately 10% of spectrum requirements for
traditional wireless applications would be satisfied by commercial systems in the future.

• The USAT final report is available on UTC's Website at http://www.utc.orglusat.

I See UTe Comments and Reply QnnnlflQts in wr Docket No. 97-81
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2. Introduction and Background

Utllitles Speetrum Assessment Taskforee

Utilities have traditionally made extensive use ofwireless applications. These applications include, but
are not limited to, traditional dispatch voice operation, telemetry, supervisory control and data
acquisition, protective relaying, and pump station monitoring. Utilities will increasingly rely on the
wireless communications medium as time progresses.

The pwpose of this report is to examine the utility's wireless infrastructure, available electromagnetic
spectrum, new technologies, and from this infonnation, develop an estimate of utility spectrum needs
through the year 2010.

2.1. About UTe and this report

2.1.1. UTe

UTe was first organized in 1948 as the National Committee on Utilities Radio (NCUR) in order to plan
for the use of mobile radio technology in the utility industry. The organization was later renamed
Utilities Telecommunications Council (UTe) to better reflect the association's broadened scope of
activities and interests. In June 1994, the association was again renamed as UTC, The
Telecommunications Association, due to the expansion of the member base to include more than just
utilities.

UTC is a non-profit SOI(cX6) "business league" representing the telecommunications interests ofentities
involved in the generation, transmission or distribution of electricity, natural gas or water. UTC's
membership consists of approximately 1,300 utilities and pipelines. Members include large investor
owned utilities, state and municipally organized utilities, tut'a1 electric cooperatives, and federal power
ma:dceting agencies. UTC is also the Fedc:nl Communications Commission's certified frequency
coordinator for the exclusive power radio ("IW") channels and maintains the national Power Line Carrier
(PLC) database for the coordination ofPLC use with licensed government radio services in the 10-490
kHz band.

2.1.2. USAT

The USAT (Utilities Spectrum. Assessment TIIktbn:e) project was embarked upon in April of 1997 to
determine the amount ofnew cIoctwol8pdic spectIUm that utilities and pipelines will need by the year
2010. The methodology of this project draws upon a combination of original survey data, projections
from historical data and the methodology from the PSWAC (public Safety Wireless Advisory
Committee)2 process, as applied to utilities and pipelines.

2 The PSWAC document is available at bap:l/plwac DtiI doc.pv/pubsafeJfiDal.
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To accomplish the USAT project goal, a steering committee was fonned under the UTe Spectrum
Management Policy Committee. The final committee was comprised of manufacturers, consultants and
end user utilities from the water, gas and electric utility industries. The committee corresponded
primarily through teleconference and e-mail and met face-to-face several times in Washington, DC,
Alexandria, VA and Portland, OR.

2.2. Utilities Telecommunications

Utility companies are facing a competitive marketplace. The concept of "lean and mean" is becoming
the theme of most companies. In an on-going effort to produce utility products at the best price,
companies are forced to look for newer high technology methods of improving efficiency in all
operating areas. Wireless technology has become a backbone for many trends in automatic meter
reading, computer aided dispatc~ vehicle tracking, telemetry and numerous other core business support
mechanisms. It is apparent that regulatory guidelines must continue to allow the utility industry to
improve service and operations, increase overall customer satisfaction and compete fairly in a
competitive market

Spectnnn requirements for future years will be heavily dependent on technological developments
focused on spectral efficiency. The development oftrunking technologies and the release of spectrum in
the 800 MHz band provided relief for many utility companies through the 1980's and 1990's. Future
applications ofwireless technology will rely heavily on this marriage between technology and regulatory
flexibility. PSWAC descnoes the need for advance data and video technologies, both of which are
heavily dependent on spectrum usage. Utility companies will require advanced wireless technologies to
accommodate a variety of energy and water operational advances.· Narrowband and high speed
applications will provide utilities with the operational efficiencies demanded in the future.

It is imperative that utility organizations and regulators encourage the development of spectrally
efficient technologies that provide the best possible service to the general public. Even spectrally
efficient technologies will, however, continue to require additional spectrum allocations for successful
implementation.

2.2.1. The Utility and Wireless Applications
The following paragraphs will illustrate the focus of the USAT: wireless applications within the utility
operations context.

2.2.1.1. Voice
Voice communications will continue to play a critical role in every day utility operations for some time
into the future. Voice requirements, though, will probably not change as dramatically as requirements
for data and video communications. Voice .requirements will be dominated primarily by forces such as

. ,
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labor force distribution and less so by technology. Various concepts in wireless voice communication
are discussed below.

Dispatcher to Crews
This is a typical communications path between dispatchers and field personnel. The call types are
typically business oriented with emphasis on operating the business in a safe and efficient manner.

Crew to Crew
This function relates to the typical comnnmieations between field users. These communications are used
for the ·coordination ofdaily activities to maximize the safety and efficiency ofoPerations.

Emetiency Call
This function is typically initiated from a field user to a dispatcher. As the name implies, the call type is
that ofan emergency where loss of life orproperty is imminent or has already taken place.

"Talk Around"
In many operations between field users, routing a call through the network or a repeater is not feasible
for reasons such as access delay or being out ofrange ofthe system. A talk around mode is necessary so
that the field users can communicate with each other, within the range of their mobiles and portables,
without the assistance ofa network or repeater.

Interconnect
In nearly all field activities, users have a need to communicate with people by way of landline
telephones. Telephone interconnect is a necessary option for many ofthe present day radio systems.

Tmn1red Operation
Traditionally allowed only in the 800, 900 and 220 MHz bands, trunked operation is now permitted on
channels below 512 MHz. While the issue of channel exclusivity must still be reconciled, trunked
operation in this band may be sought after and provide for efficient use ofspectrum. Trunked operation
involves the dynamic allocation of channels. When a channel is requested (via a control channel), a
computer searches for an available frequency pair and assigns it to the party requesting it. This
eliminates scenarios in which many users are waiting for a cbaDnel while other channels remain idle, as
in conventional systems.

Mutual AjdlIntempmbility
Utilities will need to communicate with adjacent utilities or local public safety or civil defense
authorities in emergency situations, or with other utility crews brought in to assist with restoration
efforts. In the wake ofderegulation, the utility industry will become increasingly fragmented and, with
more parties involved, intcropcnbilitywill become a critical consideration.

1.2.2.1.1. Typical Voice Channel Usage in a Utility

Below are two plots depicting how a typical voice radip channel is loaded in a weekly utility operation.
The first plot is a "typical week" in the life of a voice radio channel. The second, and more significant
plot, represents loading under storm conditions. Because storm couditiODS, and other emergency
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conditions, are the most demanding on radio systems, spectrum requirements should be calculated based
on these conditions. The data was extracted from a IS-channel trunked system. The total time is an
aggregate ofthese 15 channels, so values do exceed the total number of seconds in a IS-minute period.
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2.2.1.2. Data: System Monitoring and Control, Reports and Status Messaging
The efficient operation and coordination of power, water, gas and steam is totally dependent on the
effective use of data communications. Large transmission and distribution networks that are spread
over vast areas require remote administration. Data applications bring necessary control and status
infonnation to system operators' fingertips.

As electric loads have increased and generation plants have become increasingly removed from the
distribution market, data communications have become paramount to efficient system operations.

Telcmetry. Protective ReJlYW&
The utility industry relies on data communication systems for the purposes of controlling electrical
distribution systems and pipelines which include gas, steam, and water. Electrical distribution systems
utilize these data links to trip circuit breakers in the event of a power fault or short circuit. They also
utilize these systems to control the amount of load, which the generation facilities have to serve during
peak demands. The pipeline systems utilize similar techniques for the pmposes of controlling valves to
reroute or inhibit the flow ofmaterials in the event ofa failure ofsection in a pipeline network.

SCADA (Superyisoty Control And Data Acquisition)
Supervisory Control And Data Acquisition (SCADA) systems are generally computer-controlled radio
communications links that provide for the remote administration of facilities. These systems allow a
user to control and monitor equipment without having to deploy staff where the equipment is located.
Additionally, they provide for very fast monitoring: usually the master can poll all remotes in amatter of
seconds. These systems are point-to-multipoint networks usually configured in a "star" architecture. In
each area, one "master" station communicates with multiple Remote Tenninal Units (RTUs) usually in
the 450 or 900 MHz band ofthe electromagnetic spectrum.

As modem utility systems have increased in complexity, SCADA systems have become critical
components of infrastructure. These systems help to automate tasks like opening and closing circuit
breakers, monitoring system stability and monitoring alanns for overload conditions. Additionally, they
are used for monitoring and controlling pumping stations and other critical components of water
networks.

Automated Meter Readin&
Increasingly, utilities are turning to wireless technologies to read meter data on the consumer's premises.
This is generally accomplished with a mobile architecture or a fixed network. The mobile system
employs a handheld unit or a van mounted unit, which polls consumer meters (typically with a licensed
frequency) and "wakes" the meter unit. The remote meter UDit then sends metering data back to the
mobile unit (generally on an unlicensed frequency). The fixed network architectlu'es generally use a pair
of licensed frequencies. These systems operate in a maDDer mniJar to the mobile system except that
there are numerous "mini-master" stations deployed to inten:ogate meters.

Home Automation
A promising future data application is that ofhome automation. This service will allow appliances to be
monitored or controlled from a remote location. This may allow consumers to tum on lights, sprinklers,
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air conditioning units, etc. from a remote location. It may also enable a utility to monitor wasteful
appliances and alert consumers how to better manage electricity consumption.

Security
Other common data needs include security system monitoring systems. As with many other entities,
security systems are essential to help protect lives and property from destruction or tampering by
individuals.

Mobile/Pmonal Data Computeracnpjnal AJlpIjgrtipns.
In order to maximize the effectiveness of personnel in the field, a mobile office environment utilizing
wireless data communications must be developed. This mobile office would provide instantaneous
voice, data, and video access to other utility personnel, various utility data repositories, personnel from
other utility related disciplines and commercial networks. At some point, utilities may incorporate these
mobile offices into a paperless envitomncnt inclusive ofmultimedia transfer.

A need exists for real-time support of wireless mobile and portable computer systems capable of
transmitting and receiving routine data queries and responses, electronic mail, location data and other
graphics including equipment schematics along with incident-specific data.

A need also exists for communications support of wireless mobile and portable computer systems
capable of transceiving incident specific data and intelligence. Support for these systems should
accommodate: the transmission of text, such as electronic mail; secured and unsecured individual and
group messaging; multilayered geographic information data (GIS); and real time data, such as automatic
vehicle and personnel location, weather and atmospheric conditions, hazardous material or
environmentaVequipment conditions and incident intelligence received from remote sensors or directly
keyed.

Wireless LAN/WAN Connectjyj~.

Typically operating in the unlicensed 2400- 2500 MHz band and infrared regions ofthe electromagnetic
spectrum, the wireless LAN allows one the freedom to roam while maintaining connectivity to a LAN.
A transceiver and antenna interface attaches to a personal computer and allows it to connect with a LAN
without having to run cable to it

GooeraPhic Position and Automatic Ipgttion pam
Utilities require the ability to transmit location data, determined by geographic position teclmology or
other means, automatically or on demand, to other locations. Examples of this need include constant
updating of vehicle positions for dispatch and worker safety purposes, COl1S1aDt updating of individual
worker location for safety pmposes when the WOIker is outside of hea-lhis vehicle, and the ability to
trigger position transmitting devices on stolen construction or other heavy equipment

A need exists for automatic commmJieation oflocation information generated to report accurate location
ofvehicles and personnel into a synthesizDd computer command and control system. This system should
also accoIImlodate associated data, such as emergency situation alert function, personnel vitals and
equipment status and needs such as fuel and water. Automatic location information will accomplish
several goals in the mission of life and property protection: emergency responders dispatched with
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regard to actual ineident proximity will trim precious life and property-saving response times; incident
supervisors will accurately assign and monitor units/personnel to accomplish strategic efficiency; and
emergency field personnel will report emergency situation location by the push of a button, speeding
help their way and reducing the likelihood of injury or death.

Location systems provide a means to track crews and equipment for the purposes of effective response
to disroption of service as well as for efficient day to day fleet management. When a catastrophic event
does occur, the Utility entities rely on access to databases which contain information concerning the
availability ofrepair and restoration materials and equipment.

Transmission ofR.cports.
This system should accommodate transmission of forms and reports to central sites from mobile and
remote locations. This capability will be used to transmit service or work orders to central locations in
long data streams of up to several seconds. This capability will reduce paper transactions, increase
worker field time, and speed transmission ofvital information to command and administrative staff.

Remote Device MonjtoriDl~.

Utilities require the ability to monitor remote device indicators via data transmission. For example, the
real-time ability to monitor air quality standards at chemical and nuclear incidents is needed to help
establish evacuation plans. Data transmission capabilities must support transmission ofwind speed and
direction, temperature, and a time and date stamp. The data bank ofremote device transmissions mUst be
accessible by remote computer or terminal for incident tracking and decision-support by field personnel.

Robotics support.
In extremely hazardous situations, safe access may only be accomplished with remote equipment
supported by robotics. Hazardous material containment may only be accomplished with remote
equipment supported by robotics. The operation of this equipment will be heavily dependent upon
wireless data connectivity.

Commercial Services
Cellular Digital Packet Data (CDPD) is a commercial service that many utilities have considered for
their data communications needs. This architecture utilizes idle voice channels in the commercial
cellular network. Using 30 kHz voice channels in the 800 MHz cellular band, the data transmissions are
subordinate to voice transmissions. When a voice transmission is initiated, the data will be rerouted to
another channel.

2.2.1.3. Wide Band Data and SbdIc Imaging

Still-Pboto&IlPhs
Utilities require the ability to transmit still photogtaphs on demand to other locations. For example, a
worker in the field should be able to transmit a digital image of a critical circuit element, construction
detail or possible safety situation to a remote location upon demand.

Page 9



l!iUTC Udlities Spectrum Assessment Taskforce

GIS/Map Pata and Technical Dia8JllQJB
GIS (Geographic Information Systems) are becoming increasingly prevalent in Utility operations. GIS
systems allow for the accurate combination ofgeneral map data with system specific infrastructure.
Discrete landmarks can be pulled up from a computer database and displayed graphically on a map on a
computer screen. Users can easily see the precise location oftransmission towers, transfonners,
company buildings, etc., on a street map. GPS (Global Positioning System) receivers now facilitate the
population ofGIS databases, by allowing for the quick determination ofaccurate coordinates for various
infrastructures (e.g., transmission towers, radio towers, transformers, etc.). Real time wireless access to
this information will be necessary for the utility ofthe future.

Additionally, Electronic documentation and the "Interactive Electronic Technical Manual" will become
increasingly pervasive in the future. Real time access to these resources will be necessary and will
require wideband channels to accommodate complex diagrams and the accompanying linksItext.

2.2.1.4. Video
Utilities are continuously looking for new techniques to lower customer minutes of intenuption. Stonns
and natural catastrophes are a major source of distribution and transmission line outages which cause
these customer interruptions. Real time video is one such technology that would greatly enhance a
utility's ability to expedite damage assessment During wide spread outages video cameras mounted on
helicopters would provide accurate assessments of damage location and ensure proper crew and vehicle
deployment. Utilities currently deploy crews based on limited information, not always understanding
the type or extent of the damaged facilities. Real time video feedback to operation centers would help
facilitate restoration ofpower in the shortest time possible.

There is also a strong and developing need for wireless video services to enhance daily operational
efficiencies and to deal with emergency conditions where it is important to communicate the complex
and often dynamically changing details of the situation to others in the command or worker/supervisory
chain. Video systems are very valuable tools when Public Service entities respond to catastrophic events
such as train derailments, tornadoes, hurricanes, as well as earthquakes; for example, ice stonns such as
the one that hit upstate New York in the winter of 1998 caused thousands of lines to go down. Video
images ofdisaster areas sent from the field would have greatly assisted with power restoration efforts.

The basic requirement for videornnagery is immediate, clear wireless transfer for all utility personnel
upon all demands, major and minor, created by utility-related field situations and emergencies.
Videofunagery capture and display systems must be capable of transeeiving specific replications and
should accommodate video and imagCIY from multiple sources including privately owned and utility
controlled. For example, automatic aid agreements with public safety agencies could often require
quality video/imagery of incident scenes for utility command personnel, either directly or through
retransmission.
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As an extension ofthe data related security monitoring systems above, video surveillance provides much
more information in specific situations than typical alarms can provide. In many cases, the video
surveillance would be most effective ifmade available through a wireless means instead ofvia wireline.

Multiple departments may need to be able to monitor video transmissions, but the ability to access utility
video must be based on a "need to know" or incident management basis. Certain situations may require
encryption ofthe video stream in order to preclude casual monitoring.

Incident Video.
Some incidents, like repairs to sensitive areas ofa nuclear power plant or emergencies, require real-time
video. While these incidents may be infrequent in some areas, others will have a more frequent demand
for real-time video. The capability must exist for both point-to-point and broadcast use ofthe video. For
example, full motion video must be transmitted from the incident scene to either an incident command
post or to a remotely located emergency operations center. Hurricanes, major fires, chemical/nuclear
incidents, etc., may require monitoring of the incident from more than one location. A specific need
exists for the real time transmission of Haz Mat scenes from the incident location to the incident
command post and also to remotely located emergency operations centers.

Surveillance and Mmritorini·
Utilities require the ability to transmit video snap shots at the rate of approximately one frame every 5
seconds for surveillance and monitoring purposes. For example, sub-station surveillance and building
security would be adequately served by this quality ofvideo transmission.

Aerial Suxyeillauce Video.
Many utilities need to operate surveillance of major transmission lines or emergencies such as natural
gas explosions or ruptured water mains and other events from airborne platfonns. Also, a need exists for
the transmission of videoIimagery and multi-spectt:al toxic cloud replication. Full motion video
transmissions from aiIbome platronns to both command and control locations and supervisors on the
ground is required.

Robotics Video.
Electrical safety, hazardous material and explosive conditions frequently benefit from use of robotic
devices. Full motion, generally short distance (up to 1000 meters), video transmissions from the robotic
device to a local control site is required to support such robotics activities.

In extremely hazardous situations, like those involving nuclear facilities, repairs may only be
accomplished with remote equipment supportal by tobotics. Also, in these ememely hazardous
situations, hazardous material containment may only be accomplished with ftmOte equipment supported
by robotics. The operation of this equipment will be heavily dependent upon wireless connectivity and
the ability to guide these devices via video support.

Slow-Scan Video
In m;my circumstances, the real time nature of full motion video is not required. In these circumstances
and, in the absence ofhigh bandwidth video channels, slow scan video can be utilized. This fotm of
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video involves transmissions where the picture is updated at a much slower rate than that of full motion
video.

Worker Safety and Operational Video Transmission.
Utilities would benefit from trucks and vehicles being equipped with mobile video cameras, with both a
local recording and wireless transmission means. High quality video recorded by these cameras would
provide evidence usable in civil liability trials, and documents worker actions in the event professional
standards concerns are voiced. The ability to transmit both "slow-scan" and full motion video from
mobile video cameras directly to dispatch and other command and control installations is required on
demand. Although constant transmission ofthis data tiom each individual wotker or mobile unit is often
not required, the ability to monitor video from a unit is needed on an episodic basis in the event of
worker assistance situations and other high risk events, or operations of high command interest. In
addition, the system must support retransmission of full motion video to mobile and remote locations,
where command and control personnel and other mobile workers can monitor, perform decision-making
and provide assistance based on the video transmission.

2.2.2. Why Private Systems?

Private telecommunications systems are generally defined as those systems that support a company's
internal communications requirements (e.g., directing a group of employees to work assignments in a
dispatch radio system). They are to be contrasted with "commercial" wireless systems. Commercial
systems are defined as those which 1.) provide telecommunications service for a profit, 2.) are
interconnected to the public switched telephone network (PSTN), and 3.) are offered indiscriminately to
the general public.

Private systems are critical to reliable and efficient operation in the utility industry. Commercial
systems can (and do) provide some of a utility's telecommunications requirements. However, two
substantial issues prevent commercial entities from providing all service: a.) The need for System
Control, and b.} Unique design requirements.

2.2.2.1. The Need for System Control

Because of the unique nature of electricity, gas and water, reliability and control are of critical
importance. To prevent disaster, it is imperative that communications systems remain functional and
accessible dming stonns and othernatural events.

During heavy storms and other emergency situations, commercial systems become saturated with traffic
and, as a result, experience outage. Additionally, because commercial systems provide indiscriminate
service to the general public, there is no priority access to the sYstem. Consequently, utilities have no
greater likelihood of gaining access to a channel than the average subscriber. It is precisely during these
emergency situations that utilities require unencumbered, clear radio channels to address downed lines
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and other power outage problems. Further complicating matters is the fact that most commercial
systems depend upon reliable power to keep their systems ronning. If power is interrupted, thes~

communications systems will be interrupted also, further impeding progress on power restoration.

UTe surveyed members on the reliability of commercial systems in the context of stonns and other
natural disturbances. Some ofthe responses are listed below:

Event

Hurricane Fran,
September, 1996, North
Carolina

Ice/Snow storm, October,
1996, Kansas City

Flood, December, 1989,
Malaga, Spain
"Nonnal day,1t
Centerville, IA
Ice stormIBlizzard,
Fergus Falls, MN

Hurricane Andrew, South
Dade County, FL

Ice Stonns, New York
State, January, 1998

Public/Commercial System Response

Leased lines (used for SCADA) experienced
complete outage.
Commercial Cellular system - congestion at
first, later complete outage because oflack of
back up power.
Leased lines experienced complete outage.
Bad congestion on cellular system and voice
telephony system.

Complete outage of all commercial systems..

12 hour dismption in long distance and leased
lines
Caused congestion on cellular system.

All commercial systems were disrupted.
"Extensive outages fol1owed by congestion
failun:s and blocking." Large impact on
company operations, "notably loss ofall
communications to Turlcey Point Nuclear
plant"
"Thousands of cellular phones were deployed
in the area. Overcrowding becomes an issue
during emergencies. Compounding the
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Private System
Response
No disruption. Private
system remained in
service throughout the
event

No disruption. "We
have private
communications for
radios, internal voice
telephone, and data.
Our private system is
what we relied on. It

"Customer service
operations were in big
trouble for voice dial-in
service."
No disruption.

No disruption.

VHF radio system
became very busy.
One repeater tower was
lost Company moved
repeater to a wood
pole.
"Lost tower at Turkey
Point, miles ofOPGW
fiber downed with
poles. Congestion on
conventional LMR."

"In areas where there is
normally less than a
hundred crews and
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problem was the fact that many cellular tower where radio channel
sites were without electricity and no backup activity is limited to
means of power. Once a Cellular tower is "off approximately 30
the air", calls must be re~routed to new sites minutes or less per
which may not be close by the person making hour, this storm
the call. The result was even more crowded brought over a
Cellular systems. Through the cooperative thousand crews
efforts ofNMPC's Regional and System Meter engaged in hundreds of
and Test and our LT. Telecommunication activities. Radio
group, both Cellular carriers were able to dispatching and vehicle
install additional sites in the storm area. conversations kept our
NMPCs tower site at Main Ave in Watertown, systems busy for 50
became an almost instant new cellular site. minutes or more per
This increased capacity immediately helped to hour"
alleviate the crowding problem. As the
restoration progressed, cellular phones were
used extensively to transmit vital information
to crews and between stonn management in
the field. "

From these responses it is clear that private communications systems playa pivotal role in storm and
emergency situations.

2.2.2.2. Unique Design Requirements (Service Coverage and Service
Avallability/Response Time, System Stability)

One serious shortcoming ofcommercial service providers is that they often do not provide service
throughout the utility service territory. For example, a cellular operator may deem it unprofitable to
deploy sites in remote areas where usage is likely to be little ifnot nonexistent. Utilities still require
reliable wireless service in these areas.

Another shortcoming ofcommercial systems is that they may not be designed to the exacting tolerances
required in the daily operation ofa utility system. Often response times ofmilliseconds are required to
avert disasters catastrophic in na.t'Ure. For example, high-speed telcpmtection systems require 20 ms or
less response times. Many event monitoring systemsrequire a resolution of 1 IDS. Short term (or long
term) system outages are not acceptable. Commercial systems, designed for voice traffic, may not be
designed to these robust standards requiIed by utilities.

A gencnl overview ofprivate radio can be found in the W'treless Telecommunications Bureau's white
paper entitled "Private Land Mobile Radio Services: Background." It can be downloaded from the
FCC's web site P.t: http://www.fcc.govlwtblwhtepapr.pdf.
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