
FKm: 
Sent: 
To: 
cc: 
Subject: 

jimcl OO@juno.com 
Thursday, October 07,2004 2:45 PM 
James Burtie 
senator-mccain@mccain.senate.gov; Rick.Renzi@mail.house.gov 
Re: Your BPL Complaint 

Mr Burtle: 

Do the other 3 commissioners on this project also have trouble with their email? 

As stated in my last email to you, as you well know, I DID complain to the system operator 
- months ago! 
Here was the E'CC STA grant: (FCC file t0506-EX-ST-2003FX) "Licensee should be aware that 
other stations may be licensed on these frequencies and if any interference occurs, the 
licensee of this authorization will be subject to immediate shut down." [What happened to 
immediate shut down? It doesn't state they have all the time in the world to 'fix' the 
interference] 

Licensee Name: Electric Broadband File Number: 0136-EX-ST-2004 Call Sign: WB9XVP This 
authorization effective March 15, 2004 will expire 3:OO A.M. EST September 16, 2004 WB9XVP 
EXPERIMENTAL Purpose Of Operation: Establish a broadband on power lines trial. The 
PROGRESS REPORT should include, but is not limited to, a description of measurements and 
results demonstrating compliance with Part 15.109. [What happened to September 16, 2004?] 

Note this is my PRIVATE complaint as 
have received. 

licensee and taxpayer, over and above any others you 

Jim Clark 
N5RO 
nSro@arrl.net 

The FCC has received your complaint of interference from a Broadband-over-Power Lines 
(BPL) to amateur radio. The Commission's policy is that parties who believe they are 
receiving interference from a BPL system should first refer their complaint to the system 
operator in order to give the operator an opportunity to remedy the problem. 

You may have previously received an e-mail notice from me that the Commission has received 
your complaint. If so, please note that I am sending this message to several complainants 
because I recently discovered that I have had a problem with my e-mail software. Some of 
the messages that I sent were, in fact, not transmitted. I apologize if this message is 
the second e-mail that you have received acknowledging your complaint. 

Jim Burtle 

mailto:OO@juno.com
mailto:Rick.Renzi@mail.house.gov
mailto:nSro@arrl.net
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1. .: - James Burtle 

From: 
Sent: 
To: 
cc: 
subject: 

kit [kit@kaOwuc.org] 
Thursday, OctObet 07,2004 4:06 PM 
Anh Wride; Alan StillweH; Riley Hollingsworth; James Burtle; Shew Wilkerson 
w l  rfi@arrl.org 
BPL comments 

(905 KBj 
Attached is a PDF document containing a series of measurements from a BPL 

system in service near Cottonwood Arizona. 
was installed. 

The measurements were taken after "notching" 

What is very noticeable is that even with efforts to minimize interference to the amateur 
radio bands, the signal levels from the BPL sites still impair HE' operations. 

In light of the numerous BPL sites that have shutdown operations due to interference, and 
countries that have rejected this technology, BPL is not 
a solution. 
signals without conflict. 
today, should continue to operate. 

Thru the Ethernet, past the Gateway, off the modem pool, nothing but NET . kit@kaOwuc.org 

At present this technology can not coexist with off air 
Further research and development is needed if the BPL as it is 

........................................................................... 
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Cottonwood Arizona, and BPL 

During the weekend of September 25”, 2004 a road trip was taken to Cottonwood, 
Arizona. The destination is nationally known for the BPL (Broadband over Power Lines) 
test site by APS (Arizona Public Service) using equipment manufactured by Mitsubishi. 
Data was collected at the three sites in the Cottonwood area; Sawmill Cove, American 
Heritage Academy, and Birch Street. The purpose of the trip was to measure, and gain a 
better understanding of BPL technology. To understand the eff i ts  of BPL, test 
equipment was verified for calibration, and a method of measurement was established. 

The plots show that the broadband carrim arc no longer within most of the amateur radio 
bands. In a conversation with Mike b e y ,  KU7W, they were moved days prior to my 
arrival, Mikt b e y  is a part of a team of members that is closely monitoring the 
progress of the BPL testing in his area, his team has been gathering data and M s h i n g  it 
to the ARRL on a frequent basis. Plots show an elevated noise floor from a broadband 
carrier, which on average consumed 5MHz of spectrum. One of the sites still showed 
activity in the 15-meter, lIl-meter, and 30-meter bands. Audio was collected using an 
Icom R10 tuned to anywhere in the canier, and sampled to a laptop to mate  a “.wav” 
file. The Icom R10 produced a tone in CW-N, LSB, or USB modes, an audio tone was 
heard while the receiver was tuned anywhere within the BPL carrier. 

The configuration used for measuring the BPL sources closely emulated an HF mobile 
operation commonly used in the amateur radio bands. The data collected employed a 7- 
foot whip antenna on the rear lift gate of a Jeep Chcroka. The antenna is part of the 
SGC (http://www.sgcworld.com) QMS-7 package. The package includes; a mounting kit, 
an externally mounted auto-tuner, and a 7-foot whip antenna. Functionality of the system 
was verified prior to testing the BPL sources within the amateur radio HF bands. To 
insure that the tuner wasn’t altering the measurements, it was put into the ”reset” 
condition. The ‘’reset’’ condition removes all inductors and capacitors from the RF path, 
leaving the 7-foot whip antenna connected directly to the coax. This configmition 
allowed for a worse case tune of the antenna, which offmd the most attenuation of the 
signal. A resonant antenna would present less loss of the frequency of interest. The 
noise floor was measured a quarter mile from the closest BPL test sites. The power 
source to run all the test equipment was a Hewlett Packard HP-%S!WlA DC to AC 
voltage inverter. The HF whip antenna was connected to a Hewlctt Packard HP-8951A 
RF spectrum analyzer with 6 feet of RG-213. Each BPL test site was sampled, looking 
closely at the HF portion of the spectrum. Data plots were then downk~ded into a laptop 
with “Print Capture,” software that communic8fes with the spectrum a n a l p .  The HF 
whip with tuner represented a system commonly used, but with degraded performmoe, as 
the tuner was not optimized for the frequencies under investigation. It was not practical 
to emulate a traditional HF base station, as the installation of a tower and beam antcMa 
arc difficult to setup for a temporary measurement. An HF mobile installation performs 
with less gain than a base station due to the size limitations of antennas used on a whick, 
versus those used on a tower. 

http://www.sgcworld.com
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Test i ng 

Locations near the utility poles outfitted with BPL equipment were selected to take 
measurements. The three sites were visited and measured in a random order. No site had 
a priority or prefertnce to another. 

While at each location, the vehicle was parked within 10 meters slant distance of the 
utility pole's coupling point between the BPL equipment and the medium voltage lines. 
These are seen in the photographs as large red insulators. Distance was measured using 
a Bushel1 Range Finder that was configured to display distance measurements in meters. 

The engine was turned off; the spectrum analyzer and power source were turned on. The 
power on self-test was allowed to complete on the spectrum analyzer prior to attaching it 
to the antenna. The spectrum analyzer had been running on a separate AC inverter while 
the vehicle was in transit, allowing the instrument to stay operational and stabilize. The 
spectrum analyzer was attached to the QMS-7 in lieu of the HF transceiver. The reset 
button on the tuner was pressed and held until the "tune" LED was extinguished. 

Brief scanning of the HF spectrum was performed using the spectrum analyzer. Once a 
broadband carrier was found that was not readily identifiable, it was monitored with the 
Icom R-10 handheld receiver. If the distinctive tone and clicking pattern was heard, 
further analysis was performed with the spectrum analyzer. If a broadband carrier was 
found and did not have the characteristic's of BPL, it was ignored. 

Plots were taken with the antenna not tuned to any specific frequency; therefore the gain 
of the antenna is less than a resonant antenna. Plots of the various carriers were stored 
into the laptop via the HPIB (Hewlett Packard Instrument Bus, also known as GPIB or 
IEEE-488) interface from the spectrum analyzer to the laptop. Capturtd plots were 
tagged with a name and date/time stamp of creation. 

Photographs were taken of the sites with an Olympus C-3040ZOOM digital camera. The 
photos were also datdtime stamped when created, and later transferred to the laptop for 
inclusion of this report. 

. 



Conclusion 

The distances on average from each BPL test site wcrc within 10 meters far the 
measurements. Signals were observed, and very noticeable within a city block, 
approximately 200 meters, of any of the test sites. With the semitiyity of a typical HF 
receiver used in amateur radio communications (-lZldBm), a BPL site couM be hcard as 
far away as a mile. The plots taken from this specific test are considerably lower 
readings due to the type of antenna used for the sampling of data. 

BPL is not shielded or containing the RF generated by the electronics used to tmidcr the 
broadband data on power lines. When comparing BPL to CATV (cable TV) one must 
remember that CATV is shielded which offers containment of the RF. The shielding of 
CATV is the fundamental reason why it can coexist with off-air Scniccs. BPL on the 
other hand is not shielded and not contained. It is this lack of containment with BPL RF 
that prevents it from coexisting with off-air seMces. 

BPL, if allowed to continue operation in the United States would seriously hampr HF 
communications, if not disable it completely. HF is used not only by amateur radio 
operators for pleasure, but also in times of emergencies or natural disasters when other 
methods of communications fail. HF spectrum is an asset to the nation when used by 
amateur radio operators without the impairment of BPL. 

Kit Haskins 
KA0wuc 
PG-GB-0 133 55 



Testing configuration and inventory 

SGC 
Bushel1 

The scale on the spectrum analyzer is logarithmic; each division is ten fold greater than 
the one below. The scale is referenced to 1mW (1*10-3 watts into a 50R load) where 
1mW is OdBm. 

HP 8591A 
Spcctrutn AnayzCr 

RG-213 COAX 

500 kl-k to 1.3 GHz (cell blocked) 
QMS-7 Mobile HF whip antma WA 

YardagePro Laserrangefinder New J a n 4  

selfcal 

(Figure 1. Test setup) 

Dell 

Olympus 
Jeep 

Above is a block diagram showing the test configuration used for mcBsuring the BPL 
signals. The QMS-7 with the 7-foot whip antenua was mounted on the lift gate of a 1996 
Jeep Cherokee. The RG-213 was attached to the spectrum analyzer with a SO-239 to N 
male adaptor, as the instrument has an N female jack on the fiont. 

lo00 
Latitude XPi Laptop with software to record audio and WA 

C304ozooM Digital camera WA 
Cherokee 1996 Jeep Cherokee WA - 

S p e d h l  m analyzer traces 

I $wm I 
lcom I ICR-10 I General Coverage Handheld Receiver I I 
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Data conversion 

A typical receiver used in amateur radio has a loosely calibrated “S-Me@ used to 
indicate the signal strcngth of the incoming signal. The meter is simply a voltmeter also 
in a logarithmic scale. Each division on an “S-Meter’’ indicates an increase of 6dB of 
voltage on the receiver. The ARRL handbook refers to an old stgndard of S9 calibrated 
at 50 microvolts RF input and 6 dB per S unit down from that refemce point. The S unit 
is what most amateur radio operators are familiar with when evaluating the received 
signal. The dBm scale is familiar to those in engineering practices. 

using the d~ scale to measure gain or loss: d~ = 10 * log(ou%/,) some substitutions arc 
used to reference this towards the 1mW level: 

in= lmW out = e;/R) 
V = volts (1pV would be 0.OOOOOlV) 
R = impedance (usually 50n) 

With the elements substituted the whole equation from microvolts to dBm is derived: 

(Equation 1. dBm from Volts) 

Rearranging the formula to solve for the microvolts h m  am. Converting from dBm to 
microvolts will ultimately get the S units h m  the plots of the sptctnun analyzer: 

V k: J7 R*lmW*10 
(Equation 2. Volts from dJ3m) 

Converting from dBm to dBpV simply take the dBm value and add 107: 

OdBm = 107 dBpV 
(Equation 3. dBm to dBpV) 



i 1 s1 B -121 -151 ’ -14 1 0.2 

(Table 2. S Units) 

Field Strength: 

””””/, ss dBm + 107 + AntennaFactor( @ jkequency) 
(Equation 4. dBpV/m from fivqucncy of @on and spectrum analyzer rerding) 

Bandwidth Conversion: 

Bandwidth -Correction = 10 * logbmAld) 
(Equation 5. Converting bandwidth) 

Example: - 5.22879 ss 10 * l 0 g ( 9 ~ ~ ~ ~ )  

When inspecting the plots, any point on the graph above -73dBm is a signal that is equal 
to or greater than S9 on a typical amateur radio HF receiver. The same point is at 
34dBpV or greater. 
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Antenna Factor of QMS-7 
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(Chart 1. QMS-7 Antenna Factor from 2MHz to 6OMHz) 

The chart above is a derivation of the QMS-7’s performance when performing a relative 
measurement against the ETS-Lingren passive loop and biconical EMC antennas. The 
chart shows the Antenna Factor from a range of 2MHz to 60Mhz. 

To determine the field strength of the measured signals on the spectrum analyzer, the 
frequency and amplitude must both be known. Looking on plot #3 fiom Americau 
Heritage Academy, it shows a point around 35MHz that is approximately -6SdBrn. 

The field strength from that plot is determined to be: 

. 52.3dBpVlm 

-65dBm + 107dB + 12.3dB (Antenna Factor at 35MHz) = 54.3&pV/rn 
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16.4 
36.4 33 17.5 

1 -- 12.4 
37.4 351 12.4 _ _ . _ _ _ _ - ~  

I 29.4 13.9 
21 .d 34 15.7 

ld  14  46 15. 
111 8.d 411 16. 

l$ 31 .d 44 18. 
14 12.d 44 18. 

1 -10.11 15.1 
(Table 3. Antenna Factor of QMS-7 by frequency) 



Sawmill Cove 

(photo 1) 
The utility pole on the near right shows a red insulator that mplts  a win to the box 
fiuther down at the %foot level. Measurements where taken along the side of the & as 
shown in the photo. Signals were still present at or near the same amplitude along the 
span to the next utility pole. The medium voltage line appears to radiate the signal like a 
horizontal antenna. Horizontal polarity is the dominant polarity used in HF base station 
communications. 



. 

(photo 2) 
Closer photo of the BPL equipment mounted on the Utility pole. The rad insdabr is a 
hint that BPL is present on this utility pole. A d u m  voltage line is run down the 
center of the pole, protected with PVC or other plastic material to the box which houses 
the electronics further down the pole. The BPL signal is not shielded with the PVC or 
plastic material, allowing it to radiate with vertical polarity. Verticd polarity is the 
dominant polarity used in mobile HF communications. 
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(Plot 1) 
A sample of HF spectrum around 36Mhz, the width of the span is 5Mhz; each division is 
0.5MHz. The range of the plot is from 33.5Mbz to 38.5Mhz, there are no HF amateur 
bands in this portion of the spectrum. The signal is on average S e t  on an HF receiver. 
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(Plot 2) 
This plot shows a second set of carriers, 18Mhz and 22Mhz at -6OdBm. The 4' vertical 
column h m  the far right is the amateur 15-meter band (21.100MHz to 21.4SOMHz). 
The siguals repment SWlOdB on an HF receiver. 



American Heritage Academy 

(photo 3) 
Notice the red insulator on the utility pole at the second test site. The box mounted at 
about 8-feet is the housing for the electronics of BPL. The vehicle was moved after the 
photo was taken, positioned here for a reference. 



fpw 4) 
Close up detail of the BPL Wiring that was added to the utility pole. The red insulator is 
attached to a wire that is run down to the elcctronks box at a lower level. The BPL 
signal is capable of radiating on the vertical and horizontal runs of wire. 
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voltage 
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(Plot 3) 
The signal looks like two broadband carriers positioned side-by-side in the spactrum. 
These carriers are not within amateur radio allocation, but again sampled to learn the 
effects of BPL. When monitored With a HF receiver the signal strength would exceed 
s9+1(MB. 
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(Plot 4) 
Span zoomed to show individual carriers randomly spaced near SKHZ fiwn cwh other. 
As the ICOM R-10 receiver was tuned anywhere between 34.150MNz and 37.9OOMHz a 
tone with a cyclic clicking was heard on the receiver in the following modes: CW-N, 
USB, and LSB. 
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(Plot 5) 
These carriers were also noticed, and art in the Citizens Band portion of the HI? 
spectrum. While watching the site in a broader span, these carriers along with the 
carriers present at 36MHz came up and down together. 
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(Plot 6) 
This carrier is centered on 18.55MHz, but with a bandwidth of 600- it dots w c h  
the 17-meter band (18.068MHz to 18.168MHz) at a level equal to S9+ on an HF receiver. 
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This canier is also out of the amateur radio bands, but is close enough to intdkre with 
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loMHz WWV reception. I was able to receive loMHz WWV when this site was atleast 
% mile away. As I approached this BPL test site, the noise floor captured the receiver. 
This carrier also hampers the ability for amateur radio operators to use the 30-meter band 
(10.1OOMHz to 10.150MHz) with a reading approaching S9+ on an HF receiver. 
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Birch Street 

(woto 6) 
Birch Street shown with the equipment mounted on the pole on the right side of the 
photo. The Jeep was moved around this block and found uniform signal strtngth from 
the BPL equipment. The vehicle was positioned IOmeters fiom the coupling point of the 
BPL equipment when the measurements were taken. 



(woto 7) 
Birch Street BPL test site showing the red insulator and wire that is run from the d u m  
voltage, down the pole, to a box that howcs the electronics equipment used for BPL 
transmission. 
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(Plot 8) 
The carriers centered around 11.5MHz are strong enough to interfere with 30-meter 
(10.lOOMHz to 10.150MHz) operations. WWV on lOMHz was difficult to receive. 
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(plot 9) 
Additional canim from the same BPL test site are present around 12.5MHz. This is 
strong enough to eliminate any ability to receive short wave broadcast services. 



JamesBurtls 

From: 
Sent: 
To: 
cc: 
Subject: 

jimcl OO@juno.com 
Saturday, September 25,2004 8:03 AM 
James Burtle 
w l  rfi@arrt.org; xytek@commspeed.net 
RE: Harmful Interference Complaint 

Mr. Burtle, 
The interference complaint was submitted to the system operator, the consultant, and the 
so-called Internet provider, with not even a response, let alone any remedial action. 

As you should know, the system operator has NOT been successful in notching out amateur 
frequencies, though they have moved the interference to other amateur frequencies. This 
does not qualify as notching out amateur frequencies. Your reasoning would require me to 
file a complaint every time they played this "shell game" and moved frequencies, until 
such time as the system is fully deployed, and then amateur radio would be totally useless 
and it would be impossible to put the genie back in the bottle. 

It is my belief that the FCC should be enforcing Part 15 of the Communications Act in this 
instance, as you are doing with all other manner of even minor cases of interference, and 
it is my right to insist the FCC do so. It seems strange that these people are allowed to 
continue this "test" (actually a marketing ploy) on amateur frequencies while careful to 
protect military and other government frequencies. The system operator has had MONTHS to 
correct this - way beyond a reasonable time. 
The FCC should also be concerned about the effect this has on homeland security, since 
many individual amateur radio operators, RACES (a government-sponsored program), ARES, 
etc: are committed to emergency communications - vital should 
in an incident. 

other systems be compromised 

Thanks for the FCC's long overdue attention to this problem. 

Jim Clark 
N5RO 
n5roearrl.net 

-- "James Burtle" <James.Burtle@fcc.gov> wrote: 
Mr. Clark, 

We have received and noted your report. Please submit your interference complaint to the 
system operator first to give him/her an opportunity to fix the problem. 
been successful in notching frequency bands. 

BPL systems have 

Thank you,, 

Jim Burtle 

*** Non-Public: For Internal Use Only *** 

----- Original Message----- 
From: jimclOO@juno.com [mailto:jimc100@juno.com] 
Sent: Friday, September 17, 2004 8:30 AM 
To: Alan Stillwell; Anh Wride; James Burtle; Michael Powell; Riley Holhingsworth 
Cc: xytek@commspeed.net 
Subject: Harmful Interference Complaint 

Why have I not received an acknowledgement of my harmful interference canpAaint noted 
below? Jim Clark N5RO n5roearrl.net 
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' From: Jim Clark N5RO (email: jimclOO@juno.com) 

Sent: Wednesday, August 11, 2004 5:36 AM 

To : 

Federal Communications Technology 
Office of Engineering and Technology 
Attn: Anh Wride 
Room 7-A825 Portals I1 
445 12th Street SW 
Washington, DC 20024 
Email: AwrideOfcc.gov 

Federal Communications Commission 
Attn: Alan R. Stillwell 
ROOID 7-C210 
445 12th St SW 
Washington , DC 2 002 4 
Email: Astillwe@fcc.gov 

Federal Communications Commission 
Attn: Riley Hollingsworth 
1270 Fairfield Road 
Gettsyburg, PA 17325 
Email: Rholling@fcc.gov 

Federal Communications Commission 
James R. Burtle 
Chief, Experimental Licensing Branch 
Room 7-A267 
445 12th Street SW 
Washington, DC 20024 
E-mail: jburtle@fcc.gov 

Subject: Report of Harmful Interference 

The following is a report of harmful interference I experienced while testing my 
mobile emergency communications station in the Cottonwood, Arizona area in 
preparation for Homeland Security and other emergency drills. As a member of 
the Federal Government sponsored Radio Amateur Civil Emergency Service, I see 
this as a very serious matter affecting the ability of the Amateur Service to 
fulfill its obligations as a public service and affecting communications vital 
to our Homeland Security. 

I hereby request that you demand that the persons or organizations responsible 
for this interference cease operation of the cause of this interference as you 
are required to do under Part 15 of the Communications Act. It is understood 
that the operator should have a reasonable time to mitigate this interference 
but it is also understood that due to other complaints, they have had way more 
than a reasonable time to do this. 

Name of complainant: James E.Clark 

Call sign (if applicable): N5RO 

Station location: Parking lot at intersection of State Route 89A and State Route 
2 60 , Cottonwood, Arizona. 
Mailing address (if different):11250 E State Route 69, X1125 

City, State, Zip: , Dewey, A2 86327 
Telephone: 928-775-8432 Email: jimclOO@juno.com 
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- 
- 4 -  - -  
Description of Interference: Strong BPL signal at ( k H z ) :  3735 kHz - 
S-9+3Odbt 
3838.5 - 
S-9, 3860 - S-9+lOdb, 3909 - S-9+40db, 3914 - S-9+35db, 3919 - S-9+30 
db, 3928 - 

S-9+30db, 3941 - S-9+25db, 3949 - S-9+20db, 3957 - S-9+20db, 3970 - 
S-9+S-9+20&, 
3989 - S-StlOdb, 28331.5 - S-5, 28.399 - S-6, 28464.6 - S-9+10&, 
28476.8 - 
S-g+lOdb, 28890.5 - S-9 
Description of station: Kenwood TS-120 solid state HF transeiver 

Receiver(s) affected: Kenwood TS-120 solid state HF transeiver 

Antenna type:Vertical mobile - "screwdriver" type tunable 
Antenna 1ocation:Rear bumber of minivan 

Distance of antenna from own house (feet): n/a 

Distance of antenna from neighboring houses (feet): -500 feet 

Distance of antenna from power distribution line or equipment (feet): 
Approximately 4000 feet 

Log of interference: at ( k H z ) :  3735 kHz - S-9+30db, 3838.5 - S-9, 3860 - 
S-9+lOdb, 3909 - S-9+40db, 3914 - S-9+35db, 3919 - S-9+30 db, 3928 - 
S-9+S-9+30db, 
3941 - S-9+25db, 3949 - S-9+20db, 3957 - S-9+20db, 3970 - S-9+20&, 3989 

S-S+lOdb, 28331.5 - S-5, 28.399 - S-6, 28464.6 - S-9+lOdb, 28476.8 - 
S-9+S-9+10&, 
28890.5 - S-9 

- 

Date: 8/10/2004 

Time: 1030 - 1115 hours MST 
Frequency: (kHz)  3735 to 3989 & 28300 to 28891 (see above) 

Receive Mode: SSB 

Interfering signal strength: S-5 to S-9+40db (see above) 

Description: Characteristic BPL signal.. 
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