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1.  Is there a noise problem?
Exacter, Inc. uses RF emissions to detect, locate and eliminate deteriorated electric equipment on the nation’s transmission and distribution electric grid.  The detection of emissions enables predictive, conditions-based maintenance of the grid and results in substantial improvement in the performance of our electric infrastructure.  As the grid ages and weather patterns become more severe, we have noticed a marked increase in the number and strength of these RF emissions.
The noises are a problem as they interfere with other RF systems.  The noises are a benefit as they provide the symptomatic indication of electric grid deterioration. 
a. If so, what are the expected major sources of noise that are of concern?
Deteriorated insulating materials and equipment on energized electric distribution and transmission grid circuits.
b. What services are being most impacted by a rising spectrum noise floor?
RF receivers and transmitters are most affected.  However, the rising spectrum floor is indicative of the aging of the nation’s electric infrastructure.
c. If incidental radiators are a concern, what sorts of government, industry, and civil society efforts might be appropriate to ameliorate the noise they produce?
RF emissions from the electric grid are an indicator of bigger problems to come: increased power outages and economic impact to the nation. The DOE estimates that power outages cost U.S. consumers $150 billion annually.  Exacter suggests that regional emission mapping should be completed to trend the increase of RF emissions from the electric grid, which will provide a direct correlation to the state of the nation’s electric grid.



2. Where does the problem exist?
a. Spectrally:  
100 MHz to 1 GHz
i. What frequency bands are of the most interest? Those inclusive in the frequency spectrum.
b. Spatially
i. Indoors vs outdoors?  
Outdoors
ii. Cities vs rural settings?  
All.  Anywhere electric circuits are present.
iii. How close in proximity to incidental radiators or other noise sources?  
Within 1000 yards
iv. How can natural propagation effects be accounted for in a noise study?  
Electric grid emissions are conducted and transmitted by the electric grid conductors which act as an antenna.  Exacter, Inc. has developed unique patented technologies that record, discriminate and pinpoint the source of electric grid emission sources to enable predictive maintenance of the grid increasing grid resiliency.
c. Temporally
i. Night versus day? 
At all times the electric circuits are energized.
ii. Seasonally? 
All seasons
3. Is there quantitative evidence of the overall increase in the total integrated noise floor across various segments of the radio frequency spectrum?
Yes, our findings of 100,000s of miles of electric grid surveys demonstrates the impact of grid aging and changing weather patterns as the number RF emission sources increase.. Lightning damage to the grid which cracks insulators and damages electrical line hardware cause these symptomatic RF emission sources to be created.
a. At what levels does the noise floor cause harmful interference to particular radio services? 
Unknown
b. What RF environment data from the past 20 years is available, showing the contribution of the major sources of noise?
Exacter has been completing surveys of the electric since 2007.  All this data is maintained in our company’s cloud-based data server system.
c. Please provide references to scholarly articles or other sources of spectrum noise measurements.
· M. Loftness, KB7KK, “AC Power Interference Handbook”, 3rd edition, revised, 2007, ISBN: 978-0-9653760-3-7
· S. C. Fernando, K. L. Wong, and W. S. T. Row, “DETECTION OF CORONA AND DRY-BAND ARC DISCHARGES ON NANO-COMPOSITE EPOXY INSULATORS USING RF SENSING”, Progress In Electromagnetics Research, Vol. 125, 237-254, 2012
· IEEE Standard 1560, “IEEE Standard for Methods of Measurement of Radio-Frequency Power-Line Interference Filter in the Range of 100Hz to 10 GHz”, February 2006
· Wilbur R Vincent, George F Munsch, Richard W. Adler, and Andrew A. Parker, “Power-Line Noise Mitigation Handbook for Naval and Other Receiving Sites”, Signal Enhancement Laboratory 
Naval Postgraduate School, 6 th Edition, May 2007
· Tsarabaris, P.T., Halaris, P.G., Polykrati, A.D., Karagiannopoulos, C.G., and Bourkas, P.D, “Radiation Emission Phenomena in 20 kV High Voltage Porcelain Insulators”, Proceedings of the Fourth IASTED International Conference, Power and Energy Systems, June 28-30, 2004, pp. 512-515
· Raymond Letourneau Jr., “Unitil uses predictive technology and analytics to reduce outages and improve overhead reliability”, T&D World, October 2015
4. How should a noise study be performed?
Regional, periodic, high-speed surveys of electric grid transmission and distribution circuits using RF sensitive discriminating technology like Exacter Technology from automobiles, helicopters and drones.
a. What should be the focus of the noise study?
Benchmarking the state of electric grid RF emission and trending the annual change in background emissions resulting from aging infrastructure and weather pattern changes.
b. How should it be funded?
· Electric Utilities: information enables predictive maintenance of the electric grid
· Electric Utilities: information enables the throughput and connectivity of Smart-Grid data networks
· ARRL:  Emission source location data provides opportunity to partner with utilities to eliminate interference sources
· Broadcast TV and Radio: Emission source location data provides opportunity to partner with utilities to eliminate interference sources
· Federal Tax Revenue:  Elimination of power outages by utilities reduces the DOE reported $150 billion annual cost to the economy
c. What methods should be used?
Exacter Technology® has been field proven over ten-years in five countries to locate and pinpoint deteriorated, energized electric utility equipment that should be replaced to improve the overall performance of the nation’s electric infrastructure.
d. How should noise be measured?
RF survey mapping using automated Exacter Technology sensors installed in automobiles, helicopters, and drones that pinpoint RF emission source location and map these locations in a cloud-based geospatial database.
i. What is the optimal instrumentation that should be used?
Exacter Technology:  www.exacterinc.com 
ii. What measurement parameters should be used for that instrumentation?
Comparison to Failure Signature Libraries™ and creating a Maintenance Merit™ level of at least 1.0 (proprietary Exacter, Inc. Technology discrimination algorithms)
iii. At what spatial and temporal scales should noise be measured?
Industry accepted scales such as the Exacter Technology Maintenance Merit Scale
iv. Should the monitoring instrumentation be capable of determining the directions of the noise sources? If so, how would those data be used?
All RF emission sources that are consistent with a level of nuisance should be automatically mapped during the high-speed surveys so that the emission source can be eliminated or the data can be trended year-to-year to understand the change in RF emission level.
v. Is there an optimal height above ground for measurements?
RF emission survey sensors should be within 150 meters of distribution circuits and 800 meters from transmission circuits.
e. What measurement accuracy is needed?
Geospatial source location accuracy of less than 15 meters is important correlate trend data over a period of time if the changes in background emission is a goal of the study.
i. What are the statistical requirements for sufficient data? Would these requirements vary based on spectral, spatial and temporal factors?
Exacter, Inc. has done extensive research and developed complex algorithms that provide highly accurate data by applying specific requirements on the design and deployment of survey vehicles.  Specific survey route design requirements are available upon request.
ii. Can measurements from uncalibrated, or minimally calibrated, devices be combined?
No.
iii. Is it possible to “crowd source” a noise study?
Yes, if the use of the information would be collaboratively used by electric utilities to reduce power outages through a program of predictive maintenance.  The “crowd” could be industrial and commercial users of electric energy.
f. Would receiver noise measurements commonly logged by certain users (e.g. radio astronomers, cellular, and broadcast auxiliary licensees) be available and useful for noise floor studies?
Yes
g. How much data must be collected to reach a conclusion?
A program of surveying 10% of the 4.4 million miles (440,000 miles) of electric distribution grid and 10% of the 420,000 miles (42,000 miles) of electric transmission grid will provide a statistically significant result for trending and strategic purposes.
h. How can noise be distinguished from signals?
Background noise emitting from the deteriorated electric grid is the result of arcing leaking and tracking of electric signals.  There is no carrier frequency or information included in the signal.  The signals are random and similar to white noise.
i. Can noise be characterized and its source identified?
Yes.  Exacter Technology is used by electric utilities to discriminate RF emission sources, pinpoint the geospatial location of the emission source, which enables predictive maintenance and the replacement of deteriorated electrical equipment to avoid power outages and electric circuit performance degradation. www.exacterinc.com 
ii. Is there a threshold level, below which measurements should be ignored?
The goals and objectives of a program will determine the threshold level.  Exacter Technology is optimized for grid performance improvements.  Lower thresholds are achievable that would provide more sensitive results if the Exacter Technology Maintenance Merit Threshold of 1.0 does not eliminate the “nuisance factor”.
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