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What Will You

Learn Today? §




What Just Happened?

A new Report and Order just came into effect.
A few RF Exposure Rules changed May 3 2021
Just an analysis change
Most ham stations are compliant already
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Cliffs Notes Summary

Alf you evaluated before May 3, you can wait two years tevaluate.
Alf your station power was increased or antennas changed, just re evaluate.
AUse easy online calculators to evaluate

AYou may now leave this meeting)!
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Good Folks RFExposed!

AEd Hare W1RFI
AWrote the book RFI Exposure and You in 1998
AARRL Lab supervisor
AIEEE EMC Society VP for Standards

AGreg Lapin N9GL
A Chair ARRL RF Safety committee
AIEEE Committee on Man and Radiation
AFCC tech advisory council
A Consultant on RF exposure issues
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Who Am |?

ADan Brown W1DAN
A A guy with ham antennas in Natick, MA
A Eastern Massachusetts ARRL Technical Coordinator
A https://ema.arrl.org/
AWellesley Amateur Radio Society President
A https://lema.arrl.org/wellesleyamateurradio-society/
A Learning as we go!
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RF Exposure | sé.

ATissue heating due to the exposure of high levels of radio frequency electromagnetic energy.
AWarms up areas of the body
ABody may not be able to dissipate the heat
AMay damage tissue if a very high field

AGuidelines were created in 1985 by
A National Council on Radiation Protection and Measurements
AIEEE
1998 first FCC exposure rules came into effect
2019 new rules created, but delayed until May 3, 2021
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) FCC Rules and Guidelines

AFCC Report and Order-126 (new)
ARules for RF exposure (not just Amateur)
Alssued December 2019
A ApprovedApril 2021
A ActiveMay 3 2021
A Past exposure standards maintained

AFCC 47CFR parts 1,2, 97 (not new)
A Our Amateur Radio service regulations

AOET Bulletin 65 (not new)
AHow to determine RF exposure compliance
Awb20 2dzald FT2NJ KI Y&
AOETcp. GiGdzySR F2NJ KI Y&a¢
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Goal s é.

ALimit human RF exposure:

A Stay below a safe threshold
A Radio Amateurccupationalktontrolled-higher threshold, shorter time
A General Populationdncontrolledlower threshold
A OLD NEWS!

AWe must evaluateRF exposure
Al think should have documentation available showing compllance.

Alf out of compliance, correct
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New FCC Report and Order 19126

ACurrent exposure standards maintained.

AFCC R&O 1826 harmonizes exposure rules across all services.
A Biggest change is theategorical exclusioandtable are gone.

AHams now use a formulaased evaluatiofike other radio services do.
ALimits for Maximum Permissible Exposure (MR not changed

AExemption available.

Alf a radio antenna is within 20cm of body, need RF field measured or modeled (i.e. 2M HT)
AMobile and portable transmitters included (mobile, HTs, POTA, SOTA)

AMust be able to prove your station is safepeaters too.

ACan determine compliance any reasonable way.
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Who Must Comply?

ANew or changed stations must be in compliance now.

AExisting stations who had complied under old rules have Ml 3 20230 evaluate.
AValid until you change your station.

Alf you relied on the categorical exclusion table to avoid performing evaluations, the FCC is giving you 2
years to daan eval

AARRL is assisting the FCC and is making tools for us.
AARRL FAQ sheet available.
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OET-65B Table-1 GONEnNnow calculate!

Table 1. Power Thresholds for Routine Evaluation of Amateur Radio Stations

Evaluation Required if
Wavelength Band Power™ (watts) Exceeds:
160 m 500
HF
80m 500
5m 500
40m 500
30m 425
20m 225
17m 125
15m 100
12m 75
10m 50
VHF (all bands) 50
UHF
70 cm 70
33 cm 150
23 cm 200
13 cm 250
SHF (all bands) 250
EHF (all bands) 250
non-building-mounted antennas: height
Repeater stations (all bands) above ground level to lowest point of
antenna < 10 m and power > 500 W ERP
building-mounted antennas:
power > 500 W ERP

* Transmitter power = PEP input to antenma. For repeater stations only, power
exclusion based on ERP (effective radiated power).
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Exemptions

ANew R&O 1926 Table 2 exemptions based on frequency, power and distance from the
antenna to the nearest person.

Alf below aThreshold ERRou are good!
AIf under ImW, no need to eval.
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FCC 19126A1 Table 2MPE-based far-field
exemptions

Table 2. Single RF Sources Subject to Routine Environmental Evaluation under

MPE-Based Exemptions, R = »./2w

Transmitter Frequency Threshold ERP
0.3-1.34 1.920 R?
1.34 - 30 3.450 RY/E
30— 300 3.83R?
300 — 1,500 0.0128 R*f
1,500 — 100,000 192 R?
Nofte: Transmitter Frequency is in MHz. Threshold ERP is in watts, R is in meters, {is in MHz.
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Maximum Permissible Exposure (I\/IPE)

AMPE cannot be exceeded (not new)!
ARF in body causes heat
AVaries with frequency
A Measured irmW/cm:

A Averaged over time
A 30-minutes foruncontrolledenvironments (general population)
A 6 minutes forcontrolledenvironments (hams)
A No reset period

ABased on Specific Absorption Rate (SAR).
A See OE®B5C if interested
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OET-65 MPE Chart (old news)

Figure 1. FCC Limits for Maximum Permissible Exposure (MPE)
Plane-wave Equivalent Power Density
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II) Exposure Analysis

AFor stations that have not been grandfathered, you rmowst perform your own exposure
analyses.

AGrandfathered stations may do within 2 years.
ADo not have to submit the results to the FCC.
Alf you change your station, redo.
AUseanyvalid method.
ADocumentation is not mandated.
Alf an event occurs (i.e. a complaint), you must
show your exposure compliance
to the FCC.

LEARNING NETWORK

17



Youodore Hot'!

AHuman tissue is most sensitive to VHF
AVHF (2M HT) is worse case
Ahf RSN I ¢Qa 3INYYRTIFGIKSNBR
ANewer HTs need modeling
A Higher prices?
ASAR is used above 300MHz
Almpractical for hams
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MPE Limits for Occupational/Controlled

Table 1. LIMITS FOR MAXIMUM PERMISSIBLE EXPOSURE (MPE)

(A) Limits for Occupational/Controlled Exposure

Frequency Electric Field  Magnetic Field Power Density Averaging Time
Range Strength (E)  Strength (H) (S) IEF, HF or S
(MHz) (V/m) (A/m) (mW/cm’) (minutes)
0.3-30 614 1.63 (100)* 6

3.0-30 1842/f 4.80/f (900/f")* 6

30-300 614 0.163 1.0 6

300-1500 -- - f/300 6
1500-100,000 - -- 5 6

A
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MPE Limits for General -Population/
Uncontrolled

LEARNING NETWORK

20



