Broadband over Power Line – CenterPoint Energy, Houston, Texas

Discussion with the Amateur Radio Community - May 17, 2005

Meeting Location: 
Bellaire Service Center Auditorium

4300 Bissonnet Boulevard

Bellaire, TX 

Meeting Host:

Don Cortez, CenterPoint Energy Vice President  (over BPL Study)




Greg Angst, CNP Consulting Engineer




Chris Britton, President & CEO, IDACOMM





plus Representative of IBM, Project Management
Meeting Ground Rules:

· This meeting was a first for CenterPoint and all involved.  CenterPoint has made no press releases, disclosures, discussion with the media, etc.

· At the urging of staff members CenterPoint wanted to engage the local Amateur Radio Community into a dialog 

· As such, no cameras, recorders, etc., were allowed during the dialog.  All presentations were either without slides or slides show via an LCD projector.  No handouts were made available to attendees.  A request for access to the presentation was politely declined citing the lack of company announcement.  

· A signup roll sheet was on the incoming table; it isn't known if it will be distributed to the attendees.  Approximately 30 people were in attendance, including CenterPoint employees, as well as the IBM and Idacomm personnel.

Welcome by Don Cortez, VP of Distribution Support

1.  Meeting and Pilot Overview:

Don started his discourse by stating the CenterPoint Energy served roughly 1.5 million customers in their service area.  These customers’ expectations for service and service response are higher today.  These customers are driving the demand for instant information.  Consequently, CNP’s goal is to make the power grid more intelligent – by using the “wired network,” Just the power cables around the Houston area could circle the globe 2.5 times.  The business considers it essential to serve these heightened demands by leveraging all components of this “intelligent grid.”  CNP are asking themselves questions like, “why should the customer have to call to report a service affecting outage?  Shouldn’t the network/ or meter report it instantly if the power is interrupted?”  Don also spoke about the ability to interact with appliances, and other customer power demands {LRFG: power demand/ load control}.

The interactions between customer demands, technology development has led CenterPoint to consider of Broadband over Power Line (BPL).  BPL appears to CNP to be a viable mechanism to mover information back and forth between themselves and their customers.  Any Internet Services that are derived over such systems would be considered ancillary.

CenterPoint has over 1500 Medium Voltage (MV) circuits in operation, and BPL would allow faster problem and fault diagnosis as well as faster service restoration.  Business drivers are 

· Automatic emergency and outage reporting

· Real-time assessment during trying times such as hurricane caused outages

· The ability to implement the equivalent of radio triangulation to detect power faults of various kinds

· To reduce the average time to find faults and service restoration on MV circuits from about 2 hours to much less.

Hence, CenterPoint has made a decision to do a BPL pilot project to investigate the technology as an element in their efforts to construct an “intelligent grid”.  They are employing the services of IBM as the Project Management (+ other data integration and storage functions) and Idacomm as the BPL expert and system integrator.

(KM Observations:  CenterPoint's main thought is to use the BPL as a much improved "carrier current" system for reporting and control, with residential internet possibilities as a welcome extra source of revenue.)

2.  Initial technical presentation by Greg Angst, CenterPoint

Greg opened his discussion by referring to governmental agencies “pushing” for improvements in the monitoring of the delivery power.  A quick reference was made to homeland security.

Greg drew a diagram that represented the general set-up of the field system.  The diagram below is not Greg’s, but on similar to what he drew in the sense that he sketched out the roles of the signal injector, the system repeaters (regenerators), and the extractor:  


This diagram is from the Amperion web site under their solution that shows a more “professional” view of a BPL system.  The Amperion material is shown below in the “blue boxed table”   http://www.amperion.com/products.asp?id=98 

	The Amperion Connect Solution: Network Architecture
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In a typical deployment, BPL electronics are connected to the grid via devices called couplers. These couplers inject the high-frequency BPL signal onto the energy infrastructure without any impact to the energy delivery operation. Once injected, the BPL signal travels down the grid until it is either extracted to serve customers or hits a repeater to go further down the line. The extraction process can happen either directly via the wall socket in the home or business or via a wireless connection, which often comes directly off the grid. Both methods have been proved to be viable and effective.



	Components of the Amperion Connect System Include:
· The Injector is the interface between the network access connection (e.g. fiber ring, DS3, DS1) and an MV feeder.   Typically, one injector is installed per MV feeder.   Once on the wire, the signal is either repeated to extend its reach or extracted to deliver bandwidth to the customer.
· The Extractor   is the device that connects the PLC network to the bandwidth destination. Bandwidth can be delivered to a business, residence, MTU/MDU, utility device, wireless tower, or remote DSLAM. 
· The Repeater/Extractor provides both extractor and repeater functionality.   The repeater is quite sophisticated and does not simply amplify the signal (and consequently the noise as well). Instead, it fully receives a signal sent from an injector (or another repeater), error corrects for the noise, decodes the IP datagram, routes the packet, and retransmits the packet down the MV feeder.   Spacing is dependent upon the desired bandwidth, application, noise on the line, and whether latency is within voice-fidelity limits. 

	Connecting to Customers
Amperion products easily integrate with a variety of premise access technologies to provide bandwidth delivery and backhaul alternatives. PowerWiFiTM access is Amperion’s preferred solution to deliver bandwidth to the end user.    It is a standards-based Amperion technology that links the power line network to customers via an 802.11b connection. PowerWiFi access provides the best solution in safety, scalability, economics and is globally accepted. The 802.11 device located at the premise can link: 
· directly to a computer/computers;
· to an Ethernet LAN; to premise-based wireless networks;
· or to in-home PLC using HomeplugTM technology. 


Greg said that the trial will involve equipment from Mitsubishi and Amperion (both acknowledged to be DS2 chipset equipment).  The Mitsubishi equipment will be deployed as the “classic BPL vendor” and will have hardware capable of hybrid BPL and wireless (802.11g) “WiFi” to the user.  

The pilot program has already begun (about a week) and will run through August of 2005.  The pilot area covers about 200 homes.  About 50 of these will be non-paying Internet and Telephone Service access.  The goals of the pilot are to assess the performance of the system, the reliability, costs, business application integration, and the utility to the grid operations. 

Greg showed various pictures of equipment that are already installed on the CenterPoint grid. The following brochure from Amperion’s web site shows example pictures of their equipment and is used here in lieu of the pictures that Greg used:
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3.  Final technical presentation by Chris Britton, Idacomm 

(Comments below include items gleaned from the Q&A session, which followed the actual formal presentation)

LRFG:  Chris augmented his discussion with a slide presentation, but the discussion, question and answers, and information exchange was more random.

Equipment:  The spectrum to be utilized by the equipment will be 3-30 MHz.  

· System is to be FCC Part 15 compliant for interference level determination.  

· A baseline noise level study will be completed (due to other statements, the implication is that this basely study is already complete, or close to completion).  

· The companies involved (CenterPoint & IDACOMM) have selected equipment that can be remotely managed and frequencies changes remotely (via SMTP according to equipment brochures on the web)

· Tuning techniques include power masking and notching

· Notches are done with 300 KHz guard bands at the notch edge; notch filters are 20 dB deep

· There will be two methods used for protection of spectrum portions: notching (to "avoid channels") and frequency masking (which was on two slides of the presentation, but was not discussed other than a mention of the term).  

· System throughput was estimated at 1-5 Mbps, using Time Division Multiplexing (TDM) and Orthogonal Frequency Division Multiplexing (OFDM).  The TDM scheme is most likely to be deployed along the power line feeder (“long-haul/ backbone") and the OFDM on the customer drop (“distribution/ drop”) as clarified by one of IDACOMM’s engineers present at the session.

· There is a strong parallel between cable TV systems “system design” and BPL “system design” as far as channel planning, splitting the bandwidth between up-stream and down-steam channels.

· Because of self-interference (over-reach) as the signal propagates down the Medium Voltage feeder, a channel plan must be used similar to previous generation wire-line carrier systems or long-haul microwave systems.  That is, individual phases in use will be rotated.  It is noted that, as a power distribution system grows or is modified, rotation of phases will be required in a dynamic manner. 
· The feeder system is expected to have a “repeater” (digital regenerator) each half mile, given the expected condition of the MV circuits.  Maximum spacing is approximately 3 miles

· The system “notches” advertises emission reduction to –75 dBm at 5 meters away from the wire.

· Injectors (signal couplers) are placed only on one wire (phase).  Thus, the transmission system is unbalanced line.  {LRFG:  balanced transmission line reduced radiation and coupled emissions} 

· The equipment being used in the trial uses the 200 Mb/s capable DS2 chipset reported in information available on the ARRL website (www.arrl.org) 

· There is a strong interest Mitsubishi equipment because of the capitalization of the company and its demonstrate commitment to the technology.

· The anticipated bandwidth usage of the BPL system is approximately 25% (8 MHz) for CenterPoint business initiatives and 75% of Internet or creative use.

Baseline Results:  While it was not the intention of the baseline study, the study did identify approximately 2 or 3 cracked insulators that presented problems to BPL equipment (and other RF users).   Existing insulator noise and its abatement were discussed.  

Mitigation Process:  The problem resolution/ mitigation process is similar to what has been done in other trials.

1. A licensed operator (not necessarily in the Amateur Radio Service) detects a problem that could be associated with the BPL trial

2. The licensed operator verifies that the interference is not an equipment problem or other problem with his station

3. The licensed operator completes a complaint registration with the BPL trial personnel at the numbers and contract information given for that trial area

4. The licensed operator and staff from the BPL trial mutually work to resolve the technical or operational difficulties.

5. If the licensed operator and the BPL trial participants cannot reach an agreement, the licensed operator can request that the FCC get involved

6. If the FCC gets involved, they will review the facts known, make any additional measurements they deem needed, research additional points, and require a course of action, including shutting down the BPL trial in that segment.


(Note:  The licensed operator should copy the FCC on ALL correspondence involved in a 
specific situation, as a matter of defining the problem and solution.)
BPL Trial System Turn-up:  The next stage (now in progress) is to set up the system according to a prearranged frequency re-use plan and tune it.  The team plans to talk to various "user groups" in the geographical test area, and has provided information to them, which includes a contact point, telephone number, and names of trial staff to register any feedback or complaints.  There will be two methods used for protection of spectrum portions: notching (to "avoid channels") and frequency masking (which was on two slides, but was not discussed other than a mention of the term).  CenterPoint had identified 6 or 7 Amateur Radio Stations to be located within the trial area and another 3 or 4 that were on the fringe just outside the trial area.  CenterPoint stated that their intention is to individually contact the affected Amateur Radio Operators.  CenterPoint also mentioned that they intended to have a high-customer-contact approach during this trial.  CenterPoint representatives notionally defined the trial area as generally the “Greenway Plaza” area.  CenterPoint officials also asked Amateurs Radio Operators to be mindful of their customers’ privacy and not to deluge the area with mobile units running around making measurement.  Members of the Amateur Radio community in attendance proposed a coordinated test with both Amateurs and CenterPoint team members to make any mutual measurements and assessment such that the previously stated request could be honored.  

Additional Points Discussed:  

· System throughput was estimated at 1-5 Mbps, using TDM and OFDM.  

· It was stated and reiterated that the "team" would be going strictly by FCC requirements.  This implies that there will be NO protection provided to anyone other than amateur radio operators, or others as defined in Part 15 of the FCC rules and regulations.  

· Other users were discussed (WWV, foreign broadcast, etc.), and again it was stated that the regimen was to use FCC requirements. 

· One attendee noted that he had downloaded a list of 3-30 Mhz licensees in the Houston Metro area which could be impacted by the pilot.  No one seemed to be interested in the contents, which fell in line with their statement about following FCC requirements (notification of these licensees is apparently not required by the FCC).   

· It was stated that the "repeaters" would in actuality be "regenerators", since the signal(s) to be passed down the circuit would be "cleaned up" (regenerated) before being retransmitted.  

· Circuits in the pilot program will be "12 kv" maximum at this time due to equipment insulation limitations.  

· CenterPoint and IDACOMM anticipates that the vendors will have equipment that can be installed on higher voltage “Medium Voltage” lines by year end.  {LRFG:  on several web sites, such equipment is already listed.}  If the test is prolonged, or the implementation is expanded, the system will be upgraded to the 35 kv portions of the system when the coupling equipment is made available for the higher voltages. 

CenterPoint Energy Background Information

From Reuters summary off http://finance.yahoo.com/q/pr?s=cnp website

	
	CenterPoint Energy, Inc.

	
	

	From Reuters summary off http://finance.yahoo.com/q/pr?s=cnp website


	CenterPoint Energy, Inc. is a public utility holding company, whose subsidiaries own and operate (sic) electric transmission and distribution facilities, gas distribution systems, natural gas pipelines and gas gathering systems. Its wholly owned subsidiaries include CenterPoint Energy Houston Electric, LLC, which provides electric transmission and distribution services in the Texas Gulf Coast area, and CenterPoint Energy Resources Corp., which owns gas distribution systems serving approximately 3 million customers in Arkansas, Louisiana, Minnesota, Mississippi, Oklahoma and Texas. The Company has four business segments: Electric Transmission and Distribution, Natural Gas Distribution, Pipelines and Gathering, and Other Operations. On December 14, 2004, Texas Genco Holdings, Inc. (Texas Genco), merged with a wholly owned subsidiary of the Company. On December 15, 2004, Texas Genco completed the sale of its fossil generation assets to Texas Genco LLC.


Telecommunications Delivery Services
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CenterPoint Energy Telecom Delivery Services has over a decade of experience bringing solutions to market quickly in the wholesale telecommunications market.  Some of the solutions we provide are:

· Wireless Infrastructure - Towers/Antennae 

· Houston-Area Fiber Optic Network 

· Pipeline Rights-of-Way
WIRELESS INFRASTRUCTURE
CenterPoint Energy Telecom Delivery Services has established over 300 antennae in the Houston Area for wireless providers.  Many of these installations occur on one of CenterPoint Energy’s 22,500 towers - ranging from 90 feet to 200 feet - within the Houston area transmission rights-of-way.  Additionally, CenterPoint Energy offers lease options for available space on communication towers, including a wide range of tower heights and locations.  Our bundled service offering in this area includes the following services to customers: 

· Project management

· Tower analysis

· Site acquisition

· Material storage and delivery

· CAD & CAE support

· Site installation

· Metering, Telco Services (GPR)

· Maintenance, support and repair

· Zoning and permitting exemptions

 

HOUSTON-AREA FIBER OPTIC NETWORK
CenterPoint Energy Telecom Delivery Services is your source for dark fiber leasing, new fiber construction and bandwidth leasing. CenterPoint Energy currently has multiple fiber optic network loops within the Houston-Metropolitan Area. At present, CenterPoint Energy has constructed 270-miles of fiber for both internal and external customers—90% are buried in transmission rights-of-way. Additionally, CenterPoint Energy has 3,600 miles of rights-of-way and 900,000 distribution poles available for fiber installation. Bandwidth leasing services include T-1 to OC-192 capabilities.  Project management activities include:

· Evaluation of routes 

· Land rights, fee, easement and permitting 

· Design and installation 

· Material storage and delivery 

· Maintenance, support and repair 

PIPELINE RIGHTS-OF-WAY
CenterPoint Energy has pipeline rights-of-way along the following routes:

· Shreveport, La.; to Monroe, La.; to Little Rock, Ark.; to St. Louis, Mo.; to Memphis, Tenn. 

· Oklahoma City, Okla.; to Little Rock, Ark.; to Memphis, Tenn. 

Why Telecom Delivery Services? 
· Quick project turnaround 

· Response time for repairs 

· Good brand image in our service areas 

· First-class service and reliability 

· Experience 

Historically, CenterPoint Energy Telecom Delivery Services has focused primarily on constructing and leasing fiber optic cable networks and antennae sites for communications providers. To date, CenterPoint Energy has three major fiber loops in the City of Houston spanning approximately 270 miles and over 300 antenna sites utilizing distribution poles, transmission towers and new-build towers. Our customer base includes a large and diverse group of telecommunications providers.

More recently, CenterPoint Energy has recognized that using utility infrastructure for telecommunications projects offers even wider opportunities to generate revenue and to develop an information infrastructure which can provide substantial benefits to the community. With this in mind, CenterPoint Energy has become more progressive and active in the pursuit of telecom related projects. We have additional staff with expertise in pole attachments, graphics, IT assets, construction, etc.

Our group has additional experience in project management, construction management, site coordination, plans/specifications, contract negotiation and contract administration.  If you are interested in forming a partnership or potentially becoming a customer of CenterPoint Energy, please contact:

IDACOMM

Information from http://www.idacomm.com/ 
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IDACOMM provides the most advanced, sophisticated and complete BPL deployment capabilities in the US.
· Network Design 

· Back Office 

· BPL & Fiber Network Construction 

· BPL Feasability Studies 

· Long-Term Network Operations 

· Scada and AMR Applications 

What Is BPL?

Broadband over Powerline (BPL) technology has roots that extend back to the 1950’s as Power Line Carrier or (PLC); a narrowband modem technology that operated at about 1200 bps. Utilities used the technology for simple monitoring of facilities 50 to 100 miles away.

Recent trends in technology have lead to bundling more services on top of existing broadband technologies. With the addition of voice and video to the world of broadband, there is more stress to find new and efficient ways to deliver service to customers. This trend has lead to the development of Broadband over Power Line technology.

BPL uses the existing power distribution grid to provide broadband connectivity. The signal is converted from medium voltage lines and then to low voltage line, and is sent to a modem that you can connect to any Ethernet device just like cable or DSL.

Today’s BPL technology is vastly different; beginning in the late 1990’s, broadband throughput was achieved on new generation silicon, and BPL customer premise equipment was developed, similar to DSL or Cable Modems. Today’s second-generation equipment is improved again, offering cleaner signals, greater bandwidth (15 mbps line speeds) and substantially less interference. 200 mbps silicon chips are now months away from commercial availability, with most vendors planning on equipment upgrades to the higher speeds by early 2005.

Amperion




http://www.amperion.com/  
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Background Information on the 

Federal Communications Commission – Wireline Competition Bureau

http://www.fcc.gov/wcb/  

Wireline Competition Bureau 
445 12th St., SW
Washington, DC  20554 
Tel (202) 418-1500 
Fax (202) 418-2825 
TTY (202) 418-0484 
The Wireline Competition Bureau develops and recommends policy goals, objectives, programs and plans for the Commission on matters concerning wireline telecommunications. The Wireline Competition Bureau’s overall objectives include: ensuring choice, opportunity, and fairness in the development of wireline telecommunications services and markets; developing deregulatory initiatives; promoting economically efficient investment in wireline telecommunications infrastructure; promoting the development and widespread availability of wireline telecommunications services; and fostering economic growth. The Bureau is organized into four divisions and an Administrative and Management Office. 

Fourth Report to Congress:  Availability of Advanced Telecommunications Capability in the United States – September 9, 2004 

http://hraunfoss.fcc.gov/edocs_public/attachmatch/FCC-04-208A1.pdf 

Report on Broadband Deployment ( 5Mbytes

Section 2:
Comments as noted and previously forwarded by Walter Holmes, K5WH, in an email on May 17, 2005.  These comments have been preserved without folding into the body of the presentation above.  There has been slight editing for presentation purposes only, and no technical details have been altered.
From: Walter Holmes [mailto:walterh@k5wh.net] 
Sent: Tuesday, May 17, 2005 10:29 PM
To: 

Subject: Details from the BPL Meeting this evening
Well, here’s what we learned tonight, at the Houston Power Company’s Center Point Energy sponsored BPL meeting this evening.
First, I have to say that I feel they appeared to be honestly interested in letting the amateur community know of what their intentions were. 

The presentations from Center Point, and Idacom, were plenty informative. With backup support from IBM as well.
The Pilot has already begun, and is planned to continue until August of this year.
Their target for the pilot is to connect about 200 homes, in the Greenway Plaza area.
Approximately 50 or so non-paying subscribers are live today. No commercial users are part of the Pilot.
To their knowledge, there are 3 identified hams in their testing area. But they have NOT been contacted, to see if they having any interference yet. But they do plan to contact them. There was no mention if they were HF active, or just had the antennas up that were noticed.
For the US, they have 3 fully deployed production systems, mostly in the North East, and about 30 or more in Pilot.
This particular BPL equipment is modulated at a frequency range of 3 to 30 mhz.  According to Idacom, this is the frequency range that was issued to them by the FCC. And they would truly desire to have a completely different spectrum. Especially that would allow them to operate away from other users, which would also eliminate the need for notching.  

To deal with any interference issues, they have two possible methods. Notching, and/or power masking.   Ie.. reducing the power level.
They can support up to 7 notches between nodes max, and can regenerate the previously notched frequencies at the next node.
For any interference issues, the Idacom representative was VERY careful to clarify several times to any reference of interference, that their commitment was to prevent HARMFUL interference. And the HARMFUL reference, is the FCC’s definition of harmful. It seemed to be clear from the start, that they absolutely understand that the system DOES radiate through this 3 to 30 mhz, and could for at least a half mile from each node. But with less power between nodes, it could be somewhere less.
There are 2 different technology systems in this pilot. One by Mitsubishi, and the second by Amperion. 

The Mitsubishi system, uses a WIRED system, end to end. Where the Amperion system is a Hybrid combination of wired for the backhaul, and breaks out to wireless 802.11A/G to feed the houses, or could use the wires right to the house.
Another very important point that was brought up (not by Idacom) is that the current Mitsubishi equipment being used, is NOT officially licensed to operate as a part 15 device. And they are currently operating under a temporary operating permit from the FCC.
They claimed that the system will need to be regenerated at some distance, less than a half mile. This distance will vary from location to location, depending on the quality of the wires on the power grid. 
The expected bandwidth to the consumer, is somewhere between 1 and 5 mbs.
Center Point mentioned that this was to be the 1st of several meetings with the hams of the area, as they attempt to further deploy their pilot in the Houston area. While they explore the feasibility of the cost and technical challenges of the concept. There was mention of doing this again in about 3 months, and more.
Their primary desire, is to be able to use the BPL technology themselves, to know instantly when there is a failure in the power grid, and exactly where it is. Instead of the serial search they have to use today. And of course, the idea of selling a broadband service to consumers could be a very lucrative business for them.
Here‘s my 2 cents on this.
As this gets more press in the future, and other deployments across the US are rolled out, there’s no doubt that hams everywhere could be affected at some point. Especially those of us that operate mobile HF, if we should drive into an area where this exists.  By their own admission, these systems do indeed radiate for quite some distance less than a half mile. So if a whole section of town is turned up on this, you may be able to notch out the noise for your HOME station, but traveling across town could be useless, if the whole area is fully deployed. 

The next real evaluation of success to us hams, will be to see how much effort it will be to have them implement the notches as necessary, for the ham bands as required. When they are necessary.
K5WH
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THE AMPERION CONNECT
TM


SYSTEM OFFERS A


SUITE OF HARDWARE AND SOFTWARE PRODUCTS


THAT DELIVERS BROADBAND ACCESS, BACKHAUL,


AND UTILITY SERVICES TO A BROAD RANGE OF


RESIDENTIAL AND BUSINESS CUSTOMERS. 
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The AMPERION CONNECT system includes


devices to send, receive and repeat high-speed


signals over power lines. The product lines 


consist of an injector, an extractor, and 


a repeater/extractor. The solution provides 


up to 20 Mbps of delivered throughput per 


injection point depending on line quality 


and equipment spacing.


The Injector (Falcon 1000 MV-I, Lynx 1000 MV-I) is the interface between
the network access connection (e.g. fiber ring, DS3, DS1) and an MV
feeder. Typically, one injector is installed per MV feeder. Once on the
wire, the signal is either repeated to extend its reach or extracted to
deliver bandwidth to the customer. 


The Extractor (Falcon 1000 MV-E, Lynx 1000 MV-E) is the device that
connects the PLC network to the bandwidth destination. Bandwidth 
can be delivered to a business, residence, MTU/MDU, utility device,
wireless tower, or remote DSLAM. 


The Repeater/Extractor (Falcon 1000 MV-RE, Lynx 1000 MV-RE) 
provides both extractor and repeater functionality. The repeater is quite
sophisticated and does not simply amplify the signal (and consequently
the noise as well). Instead, it fully receives a signal sent from an injector
(or another repeater), error corrects for the noise, decodes the IP data-
gram, routes the packet, and retransmits the packet down the MV feeder.
Spacing is dependent upon the desired bandwidth, application, noise 
on the line, and whether latency is within voice-fidelity limits.







AMPERION OFFERS TWO PRODUCT LINES:


THE FALCON
TM


1000 MV IS DESIGNED TO OPERATE 


IN OVERHEAD POWER DISTRIBUTION NETWORKS. 


THE LYNX
TM


1000 MV IS DESIGNED FOR 


UNDERGROUND SYSTEMS.


Internal and external view 
of Falcon product as 


installed on a power line.


Elements of Lynx product 
shown include couplers, 
power supply and CPU.
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CONNECTING TO CUSTOMERS


PowerWiFi
TM


access is Amperion’s preferred solution to deliver bandwidth
to the end user. It is a standards-based Amperion technology that links the
power line network to customers via an 802.11b connection. PowerWiFi
access provides the best solution in safety, scalability, economics and is
globally accepted. The 802.11 device located at the premise can link: directly
to a computer/computers; to an Ethernet LAN; to premise-based wireless
networks; or to in-home PLC using HomeplugTM technology. Amperion 
products easily integrate with other premise access technologies to 
provide additional bandwidth delivery and backhaul alternatives.


PRODUCT FEATURES


Amperion Connect products use standards-based components and 


are designed to seamlessly fit into utility and service provider networks. 


Key equipment features include:


Grid Independence — Amperion equipment is designed to be seamlessly
deployed into any medium voltage power grid and is installed using 
existing tools, techniques, and work crews.


Secure Access — Amperion supports a variety of layer 2 and layer 3 security
standards along with user access, authentication, and anti-denial of service
measures enabling carriers to offer the highest level of secure services to
their end users. 


Power and Reliability — Amperion units are designed to meet stringent 
carrier availability requirements. The units feature an integral reclosure
event battery that enables the units to remain active during short-term
power disruptions. Longer-term batteries for outage coverage are 
also available.


Simple to Install and Easy to Use — Amperion equipment is installed 
using industry standard tools and techniques, minimizing the installation
and training time of line crews. Overhead units are inductively coupled,
fastening to the line like a “bird on a wire.” The underground units 
inductively connect around the insulation. Both products can be safely
deployed on energized circuits. All Amperion products contain an auto 
discovery feature that enables newly installed equipment to be auto-
matically discovered and configured by the network.  


Flexible Bandwidth Provisioning — The Amperion architecture allows 
carriers to assign a specific upstream and downstream data rate to each
customer. Upgrades to customer bandwidth can be performed in minutes
through standards-based Simple Network Management Protocol (SNMP)
and Command Line Interface (CLI).


ROBUST PLATFORM serving 


residences and businesses


One extractor serves MULTIPLE CUSTOMERS


Existing FIBER NETWORK EXTENDED


by PLC driven on and off ramps







Two Tech Drive


Andover, MA 01810 USA


+1-978-824-2000


+1-978-659-0028 (fax)


www.amperion.com © 2003 Amperion Corporation


Physical


Dimensions


Weight


Coupler Diameter


Mounting


Potential


Wireless Interfaces


Injection Interface


Extraction Interface


Environmental


Operating Temperature


Storage Temperature


Altitude


Humidity


Management 


Interfaces


Security


Administrative


End User


Electrical


Power


Steady State


Fault State


Power Consumption


Line Voltage


Repeater Spacing


FCC Compliance


Lynx 1000 MV


11" L x 9" D x 6" H


20 lbs


2.75"


Magnetic mounting


Unit at ground potential


802.11 b


802.11 b


-20° to +55° Celsius


-40° to +80° Celsius


-200 to 6,000 ft


0 to 100%


SNMPv2


CLI


SSH 


PPPOE


WEP


LV powered


0 to 200 amps


8,000 amps


60 watts


3 to 35 kV


2,000 ft


Part 15 B


Falcon 1000 MV


6" radial, 33" length


30 lbs


1.2"


Overhead wire clamp


Unit at MV potential


802.11 b


802.11 b


-20° to + 55° Celsius


-40° to + 80° Celsius


-200 to 6,000 ft


0 to 100%


SNMPv2


CLI


SSH


PPPOE


WEP 


Inductively powered


Pole mounted transformer


0 to 600 amps


8,000 amps


60 watts


3 to 35 kV


2,000 ft


Part 15 B


SPECIFICATIONS


Amperion Connect™ PowerWiFi™ Lynx™ and Falcon™ are trademarks of Amperion, Inc.






