
We next investigated emissions from the BPL system deployed in the vicinity of 
the Whitehurst subdivision, where the system is deployed using underground 
wiring. No BPL signals were detected in this area that would be deemed capable 
of causing harmful interference to mobile amateur operations. 

Finally, we took measurements at two fixed amateur locations, 581 3 Heathill 
Court and 509 Wyndham Drive, included in the complaint. No BPL interference 
was observed on any amateur frequencies at these two locations. In fact, no 
BPL signals were observed at these locations on any of the frequencies used for 
BPL operations by Progress Energy. A third site included in the complaint, at 
201 Wilbon Road 3018, was not visited due to a GPS mapping error and 
subsequent time constraints. 

Our conclusions from this investigation are that the Progress Energy BPL trial in 
the Raleigh area is in compliance with the Commission's wles and that the 
measures implemented to notch frequencies used by the Amateur Radio Service 
to avoid the potential for harmful interference are effedive. We neither found nor 
observed any BPL signal levels or effects from the Progress Energy BPL 
operation that appeared to have the potential to seriously degrade, obstruct or 
repeatedly interrupt mobile amateur communications or fixed amateur 
communications at the specified addresses. In a separate action, we are 
however instructing that Progress Energy and Amperion, its equipment vendor, 
to slightly widen the notch at the lower edge of the 10 meter band by 100 kHz to 
ensure protection of amateur operations at 28.0-28.1 MHz. 

Sincerely, 

Bruce A. Franca 
Deputy Chief, 
Office of Engineering and Technology 

cc: George Dillon, FCCEB 
Riley Hollingsworth, FCCEB 
Len Anthony, Progress Energy Corporation 
Matt Oja, Progress Energy Corporation 
Bill Godwin, Progress Energy Corporation 
David Sumner, President, ARRL 
Chris Imlay, Counsel, ARRL 



e James Burtle 

From: 
Sent: 
To: 
cc: 
Subject: 

Gary Pearce KN4AQ [knrlaq@arrl.net] 
Tuesday, October 05,2004 4:34 PM 
Sheryl Wilkerson; Anh Wride; Alan Stillwell; James Burtle 
Riley Hollingsworth; w l  rfi@arrl.org 
"Notching" BPL signals on Amateur RadiolSWL Bands 

Greetings , FCC staff , 
I have seen several references saying that there is a general feeling at 
the FCC that notching has been an effective tool for mitigation of BPL 
signal interference to Amateur Radio. 

I have been closely involved in monitoring the recently concluded Progress 
Energy BPL trial near Raleigh, North Carolina, and I would like to briefly 
relate my observations that contradict that conclusion. 

Progress Energy and their vendor, Amperion, used notching to reduce the BPL 
signal level on two of the overhead lines involved in their trial. One 
line had signals crossing the 12 meter band, and the other had signals 
crossing the 17 meter band. 

The notches did indeed reduce the signal level. In his investigation, 
James Burtle reported that "Measurements and observations with test 
equipment and a high quality amateur receiver show little field strength or 
observable signal levels in the notched bands." 

My experience was a little different. 
across the street from the active power line, I could easily hear the BPL 
signals inside the notched bands. The signals were weak, but they were 
strong enough to cause harmful interference to other weak Amateur Radio 
signals, and were annoying to listen to while following the common Amateur 
Radio practice of tuning across our band looking for signals from other 
Amateur stations. 

When I parked my mobile station 

A few quick points to add: 

- We keep pointing out that there were no Amateur Radio operators living 
inside the Progress Energy trial area. Our mobile observations were 
intended to be representative of the fixed stations that will be 
encountered in a general roll out of the system used in the trial (albeit 
with the reduced efficiency of mobile antennas). 

Extrapolating from our mobile observation, in a general roll out the 
notched signals would cause harmful interference to fixed stations within a 
few blocks of the power line. This was demonstrated in practice by Jim 
Spencer in Cedar Rapids, Iowa, whose home was about 500 feet from the 
Amperion trial system in that city. After months of trying, Amperion was 
unable to reduce the signal at his home station below a clearly harmful 
level. Allient Energy cited the interference as one of the factors that 
caused them to end the trial early. 

- In attempting to move and notch spectrum to mitigate interference, 
Amperion demonstrated only limited control of their hardware. 

In their first change on the overhead line feeding the Holland Meadows 
subdivision south of Raleigh, they attempted to place a BPL signal across 
the spectrum that lies between the 20 and 15 meter Amateur bands, with a 
notch across the 17 meter band. They "missed the mark" at the low end of 
the spectrum block and ended up with a full-strength signal across the top 
60 kHz of the 20 meter band (from 14.290 to 14.350 MHz). 
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Despite several complaints to Progress Energy and the FCC, this signal 
, remained in place from May until August 2004. When it was finally moved, a 
few weeks before the system was shut down completely, Amperion's limited 
control caused them to push the BPL signals up the spectrum and cover the 
bottom 100 kHz of the 15 meter band with a full-strength signal (while they 
did clear the top 60 kHz of the 20 meter band). 

Mr. Burtle's investigation inexplicably failed to document this signal, 
even though it was prominently mentioned in the complaint he was responding 
to (it was still in the 20 meter band when he observed the trial in late 
June, 2004). 

- The Amperion BPL system does not contain itself to the intended spectrum 
blocks. Rather, signal "spills out" into adjacent spectrum. These 
overlapping signals are weaker than the main signal, and fade slowly as one ' 
tunes across the spectrum away from the edge of the main signal block. I 
can hear it well for 50 to 100 kHz from the edge of their main blocks, 
carrying the signals well into the adjacent Amateur Radio bands. 
signal level is similar to the notched band signals. Again, the problem 
will be magnified for fixed stations near the lines. My much less 
efficient mobile can only demonstrate that the problem exists. 

- Absolutely no consideration has been given to interference to 
international shortwave broadcast (SWBC) reception. I included several 
specific references to such interference in my complaints (one of which was 
copied in whole in the complaint filed by Tom Brown NITAB, investigated by 
James Burtle - I've never received a reply to any of my own 
complaints). None of the SWBC bands are notched in any way, and weak to 
moderately strong SW signals are obliterated by the BPL signal when my 
vehicle is in the vicinity of the power line. 

The 

CONCLUSION 
Can notching work to adequately mitigate interference to Amateur and 
Shortwave Broadcast radio? I would have to assume that eventually the BPL 
equipment manufacturers would be able to design hardware and software that 
can do the job. The equipment in place today does not. 

Sincerely, 

Gary Pearce KN4AQ 
116 Waterfall Ct. 
Cary, NC 27513 
919-380-9944 
kn4aq@arrl.net 

Gary Pearce KN4AQ editor, SERA Repeater Journal 
Cary, NC www.sera.org 
919-380-9944 kn4aq@sera.org 
knlaq@arrl.net 
AOL/Yahoo Instant Messenger: KN4AQ 
(send e-mail to be put on my "buddy list") 
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From: 
Sent: 
To: 
Subject 

James Burtle 
Wednesday, March 31,2004 8:lO AM 
Alan Scrime; Alan Stillwell; Bruce Franca; Bruce Romano; Anh Wride 
FW: Complaint of Gary Pearce 

----- Original Message----- 
From: Anthony, Len [mailto:len.anthony@pgnmail.coml 
Sent: Wednesday, March 31, 2004 7:03 AM 
To: James Burtle 
Cc: Godwin, Bill; Oja, Matt 
Subject: Complaint of Gary Pearce 

Bill Godwin, a representative of Progress Energy, has contacted Mr. Pearce and arranged to 
meet with him and take joint measurements of the interference, or lack thereof, to ham 
radio transmissions allegedly caused by BPL at the Woodchase and Holland Meadows 
Subdivisions in Raleigh. Progress Energy believes that the first step in resolving Mr. 
Pearce's complaint is to reach a common understanding as to the actual measured impact on 
ham radio operation in these areas. PEC will update you once the measurements have been 
taken. Len Anthony 

mailto:len.anthony@pgnmail.coml
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TEST REPORT 
Ccrtificatim # 1367-01 

L i n e c o ~ u n i ~ ~ J n C .  
xdahaam 
PRODUCT SAFETY ENOI"G, INC. 
12955 Bellamy Bm- Boulerard 
Dade City, Elorida 33525 USA 
PH (352) 588-2209 FX (352) 588-2544 

12355 Sunrise Valley Dr. 
Suite 150 
IRcSton, VA 20190 

J Report TestReportNmk. 03F332 
Model Designrrtion: Nt Plus 3.0 
~ ~ p t i 0 ~  Cdclrcunnnt 

M-C-1 

Sample SM: 
Sample Receipt D a t e : , J $ J k & ,  

Sample Test Marketin&Approval 

Descriticm of nm-standard test method or test practice: None 

Esrimated Measurement Umertainty: Nor Appucabcc 

rust Report Number 03F332 



D I R E  C T 0 R Y  - EMISSIONS 

Conducted emissions 
Radlatedernlmions 
Radiated emidgions 
Interference power 
Equivaknt Radialed emkrrions 
Antenna Disturtmtx Voltago 

Test Equipment Callbratlon Information 
Test Data Sheets 

D) AppmdlxB 

System Under Test DedpuOn 

1-10 
2 
3 
10 
11 - 12 

A2 
A3 - A17- 

82-EM- 
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EMISSIONS TEST REGULATIONS : 

Tho omiuknr tests were performed according to following regulation*: 

0 - EN 65011 : 1998 I A1:1999 O - G r o U P l  

o-ChclsA 

-EN55013: 19901A12~~994/413~~996IA14:1999 

O -EN 55014 : 1993 IAl:jQQ7 

0 - EN 65022 : lQQ8 

cl-AsINzs3548:1995 

U - ICES003 

O - CNS 13438 

D -VCCI : 1999 

I - FCC Part 15 

0 - FCC P a t  18 

o - Household appliances and simkr 

0 - Portable tools 

o - Semiconductor devices 

o-Clas8A 

0-ClarwA 
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Environmental conditions during testing: , 

LAB OATS 

Temperature: ' 
Relathn Hurniditr *- 

* The ambient temperature during the testing was within the range of (so" - 104. F) unless I m l i  above. 
** The humidity levels during the M n g  was within the range of (10% - 90%) relative humidity unlsss indicated o m .  

: 110 vdte 60 W 

Sin Explanations: 

o-notapplicable - appliibb 



Embsionr, Test Conditions: CONDUCTED EMISSIONS (Interference Vdtpge) 

The Comum~ EimsioNs ~~NTERFERENCE VOLTAGE) measurements were performed at the followhg 
tat location: 

The RADUZED Ehmsroxs @f&NEWC~’ELfJ) measurements were performed at the fouowfng test 
jocation: 

la - Tat not appUcable I 

Tertequlpmcurt uwd : 
Model N u m b  

B -  802- 
0 -  382512 .- EMc-30 
0 -  85666 
0 -  8565oA 
0 -  8- 
0 -  8028-50 
O -  FCC-TuSN-T4 

8erklNunb.r 
829012,82!3022 
924840 
191 
2421Aoos26 
2043AM1209 
2403AO73w 
803725,903726 
20072 

Emissions Test  Conditions: RADIATED EMISSIONS (Magnetic Fldd) 

o - Darby Test Slte (Open Araa Test She) 
I - (3) Typicel residential locations 
0 -  

a -  3lnetW8 
m-lOmeteCb 

p - Test not applicable 1 
Test equipment usad : 

0 -  96005 
O -  BIA-25 .- E7402A 
0 -  8- .- ALR-3OM 
0 -  84470 
0 -  EMC-90 
0- ALA-13WA 

Model Number 

0 -  

Manufacturer 
E m  
E m - h k M C S  
Agilemt ’ 

Hewlatt-Padcard 
Hevriett-PaCkad 
Elsctrohlletrics 
Hewlett Packard 
Ekctro-Mebics 
Antenna Research 

S d i l  Numkr 
1- 
4283 
Us1024M04 
24031407352 
2- 
824 - 
I91 
108 



e RAaUm €MSSKMS (ELfcnarc RW] measurements, In the frequency nnga of 30 MHz400 Wk, wmm te8M 
horozontal and vertical polarkation at the following test locatkn : 

intwface cables in the frequency range 50 MHz - 300 MHr at the following tert kcdun : - Test not applicable 
v 

ID - Test not applicable I 

Test equipment us4 : .- geo1)5 
D - BIA-25 
m -  E7402A 
O -  8- 
n-  8565OA 
0 -  84470 
U -  EMC-30 
O -  85688 

a -  86662A 
El- PA30 
D -  BlA30 

Model Number 

O -  a5ts5oA 

SMSIII NUWW 
1089 
4263 
us40240204 
2403A07362 - 
2944Ao8892 
191 
2407AO3213 
2043Ao0358 
234OAo5806 
2280 
3852 

Test 6qUlpmOfd U 6 d  : 
Model N m k r  Manufacturer Description Sdal Numtm 

O -  MDS-21 Rhode&Schmn. AbsodAng Clamp 8608447020 
2421 Aoas28 
2#3Ao?362 

0 -  85668 Hewieft-padterd specbnrmhalyzer 
0 -  85652A HewicttSackard Analyzer Display 
0 -  85- HewlettSed<atd Quasi-Psak Adapter 2043AoWoQ 
0 -  8447D Hewlett-Pa-rd Amptifier (26 dB) 28441\06832 
0.- EMC-30 Electro-Metrics EM1 Receiver 1 Q1 

TcarRepOrrNcmbrr 03F332 
P d u d  Sakty Enainerdmg, lac I m S  Bdhny Brothers Wvd. D.k Chy, FL 3S2S 

Td (3n) S68-22W F u  (3%) 568.2544 

Page6of 12 



at a test dlstsnce of: 

o - Darby Test S b  (Open A m  Test She) 
O-Lpborptoly 
0- 
0 -  

- Test not applicable I 
0 -  
0 -  
0 -  
0 -  
0 -  
0 -  
m -  
[E 

n- 
n- 
o- 

Model Number 
2f%3C4-X5 
2F1-3C4-3C5 
Asooo 
86488 
8648B 
LW-182A 
3202 
FMT115 
311 
TSGQ5 

Serial N u m b  
105879 
157728 
1306 
3823AO1433 
-SO1477 
8010081 
ssgg 
NONE 
08657 
Bo28883 

Page 7 of 12 



Equipment Under Test (€UT) "letst Operation Mode - Emission t d m  : 

The C k v b  under test was op.ntad under the following condibionr durlng srniuionr tutbg: 

Page 8 of 12 



Emission Test Results: 

1Condaetcd embsions 10/150/450 kElz - 30 MHz 1 
The requimnmts are .-MET 0 - NOT MET 

Minimum limit rnargin 
Reaaprks: 

15 dB at 1.69 MH2 

IRadiated emissions (magnetic fdd) 10 WHa - 30 MHz 
The requiremcnb arc .-MET -NOT MET 

1 
Minimumlimitmargin 
Rtmarks: 

0 3  dB at 143 MHz 

Ilbdmted emissions (electric field) 30 MHz - 500 
The requtrwrmta are .-MET - NOT MET 

I 
Minimumlimargia >lo dB at MHZ 
Rtmsrl;s: No emissions wem observed between (30 - 500) MHzwhh were a function of tbe 

tlansdw. 

IIsterferenee Power at the mains and interface cables 30 MHz - 3,W MHz I 
The rquiremenb are D - MET a-NOTME" 
Minimum l i i t  margin 
Remarl;s: 

dB at M H z  

I Radiated emisabm GHZ- GHZ 1 
The requiremtnb arc 0-MEZ U -NOT MET 

Minixnum limit margh 
R&. 

dB at OH2 

[Antcnns Termind Disturbance Voltage 30 MRz - 1,000 MHz 1 
The requirements are a-THET a-NOTMET 

Minimum limit margin 
Rcmanks: 

dB at MHZ 

Tcst Report Nwnber 03F332 
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GENERALREMARKS: 

The tat equipmeat utilized during the radiated emissions testing consisted of a spcctnm analyzer @MC 
Analyzer) which wlls powered via a (12) volt “DC” marine deep cycle battery. The analyzs and ba#er~ were 
strappetit0 ahaMScart fir case in movemeat. The analyzer was connected to CBCh cmttnnrr via a(5O) ibot 
coaxial cable. The analyzer was programmed to correct the raw dinp to compensate fix cable loss and 
tmtctma wars. 

The FCC states tba limits for the radiated emissions ma& at frexlucnces between (1.705 - 30) MHz at a (30) 
meter distance. We used (40) dB pcr de& as the extrapolation factor to adjust the limit a (30) meter 
distance to a (10) meter distance ns atlowed in Part 15.3 l(f)(2). The limit fbr radiated emissions M o w  (30) 
MHz, extrapolabbdto a (10) mcter distance, is (48.6) dBuV/m. 

The d a t e d  data CoUected is reporttd while using each a peak, quasi-@ and average dctactM fix 
infotlnation p\nposes only. The b i t  is compared to the quasi-peak data only. No emissions were obscrvcd 
between (I ,705 4) MHz. 

500) MHz.  The only required meesuremcnts for conducted dssioas are between (0.535 - 1.705) MHz atrd 
areincludedinthetestreport. IV durjrro aU of &e test&- 

WC mEdc mmt~ at each azim\rtb at each house in both harizontat arad veftical p~laritts (30 - 

SUMMARY: 

The rcquiremcnts according to the technical mgulations are 

m - filfill the ganetal approval requirements mmtimcd on page 3. 
0 - not M l l  the general approval rsquirements mentioned on page 3. 

Testing Start Date 

Testing End Date: 

07/Irmoo3 

07/33/2003 

- PRODUCT SAFETY ENGINEERING INC - 
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SEE APPENDIX A 
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APPENDIX 

A 

Test Equipment Calibration Information 
& 

Test Data Sheets 
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TEST EQUIPMENT CALIBRATION INFORMATION 

HewlettPackerd 85688 
HewlettPad<ord 8566% 
HewlettPadcad 85- 
HewiettPack.rd 84470 
HewlettPackPrd 85686 
HewlMPackard 85662A 
HewlettPackard 8565OA 
HewlettPeckard 8447D 
HdettPadtard 8447D 
HewiettPackard 84498 
HewlettPadcard 86488 
HewIettPackard 8672A 
Eeton 96005 
Eledro-MeMcs P A 3 0  
Electro-Metrics BM30 
Electro-MatScs B I A S  
UedKI-Mechenics 31 I S  
EkW-Metri- ALR3OM 
Solar 8012 
wow 8028 
Solar 8028 

Leader LFG1310 

EWro-Mettics EMC-30 

Sehwartzbedc MDS-21 

IFR Systems A-8000 

Description 

Spectrum Analyzer 
Display 
Quasi-Peak A d a m  
PrearnpO.l- 1,600Mk 
Spectrum Analyrer 
D W W  
Quas-LPeak Adapter 
P m p  0.1 - 1,OOO MHz 
Pr~emp 0.1 - 1,000 M H t  
Preamp 1 - 26.5 GHz 
Signal Generator 
Sinal Generator 
Log Periodic Antenna 
Log Periodic Antenna 
Biconkal Antenna 
Biconical Antenna 
Double Ridge Guide Ant. 
Magnetic Loop Antenna 
USN 
LlSN 
USN 
Absorbing Clamp 
Function Generator 
Spectrum Analyzer 
EM1 Receiver 

Antenna Research ALA-1301A Loop Antenna 
Radb Shack 63-867 TempMygrometer 
Radio Shack 63-867A TcmplHygrometer 

Serial Number 

2421 A00526 
2403AO7352 
2043Am2oQ 
2944A-2 
24O7A03213 
234oAowx 
2043Am358 
2944A08901 
1937AO3247 
3008A00320 
W3UW312 
221 1AO2426 
lo99 
2280 
3852 
4283 
3810 
824 
924840 

€10372 9903728 
02581 
8060233 
1306 
191 
106 
NIA 
NIA 

m a i m 0 2 2  

Cal Duo 

08/14KM 
Wl4co4 
wwo4 
11I131O3 
08/14/00 
W1rVT)s 
w14104 
o8/02103 
07/17/04 
1 ll08iO3 
04nw 
1 lf14Kl3 
01124/04 
12K)6K)3 
12#SKR 
01 12w)4 
11107N3 
12/12/03 
12/29/03 
12/19103 
11118K?3 
09119103 
04/24104 
1 1/13/03 
W24m4 
03/14/04 

04/28104 
o4nm 
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Product S a f e t y  Engineering 
MAIN.NET PLC.INC 

Date  : 67/23/03 lime 1 13: 37 :Y3.51 
Technician : CHIP FOERSTNER Test Equip. tEMC-30 
Test Method :FCC PQRT 15 Test Number : 1 
Equipment : NT FLUS 3.0 Sensor LOC.  :LINE 
i’lode o f  Op. :TX flT POUER L E V 6  Sensor pol .  : 
Serial No. 8 PN PLS100i8-000 E x t .  Rtten. r 0  dB 

74- 

a 
E 3T 

A -.- 

EPIC-38 SETTINGS 
Detect or Quas Peak 
Banduidth CISPR 
Dump/Dwe I I N/R 
RF Cltten. 10 dB 
I F  Cltten. 10 d8 

SPECS 
1) Carrier Current FCC 

Frequency  M H z  

RNTENNR 
FILES 

OTHER 
FACTORS 

1 .  

http://MAIN.NET




. Product Safe ty  Engineer in9 
€)IC - 30 SETTINGS - 
Detector Quasipeak 
Bandwidth CISPR 
Dump/Dwe I 1 N/R 
RF Rtten. 10 dB 
I F  Atten. 10 dB 

MFSIN.NET PLc.rNc 
13 : 3'1 :53,68 Date  a 07/23/83 Time : 

Technician : CHIP FOERSTNER 
Test Method :FCC PFlRT 15 
Equipment I NT FLUS 3.8 
Mode of  Op. : TX RT POUER L E V 6  
Serial No. : PN P L S 1 0 0 1 0 - 0 0 0  

Test Equip. :EflC-30 
Test Number : 1 
Sensor LOC. o NEUTRRL 
Sensor Pol : 
E x t .  fltten. :@ dB 

SPECS 
1) Carrier Current FCC 
21 
3) 
91 

> 77-- 
7 I 

0 ,535  

ANTEM 
FILES 

OTHER 
FRCTI#ZS 

Frequency M H z  

- 
E -n 

;sma 

705 


