Radiation Hazard Analysis

1.2 Meter
Various, Various

Introduction

A radiation harard anaylsis is presented for a 1.2 meter ku band aperiure antenna to be installed m VanousVanous
at the SESVanous. Thiz Radaton Analysiz caleulates the non-ionizng radiation levels expectad to be enmtted from
the earth station on 3 worse cases basis and 15 performed in accordance with the Federal Commumications
Commiszions Office of Engineering and Technology (OET) Bulletm, MNo. 65.

Eequirements
QET 65 cutlmes the maxinmm permissible exposure limits in two cases for operation in this frequency range.

1. The first case 15 the maxmum level that 2 person may be exposed to m the general pepulation. The exposure
lmit 15 defined as a non-lenizing power level equal to 1 milliwatt per centimeter squared averagzed over 2

2. The second case 15 a controlled emvironment where the maximmm permissible exposure mit mmst not exceed
5 millieratts per centimeter squared averaged over any six minute period.

Summary

The results indicate that no sizmficant hazard will be presented to the general population and will be fully mutizated
m the controlled area by the use of procedures that require the remeonal of transmit power before accessing the area
around the mam reflecter.

Analvsis
Thiz anakyzis was performed on seven zones with the results shown m Radiation Hazard Zones. The Table labeled
Input Values provides the - input data requived to perform the analysis. The table labeled OET 65 Caleulated
Values pronides the mtermediate caleulation used to perform the aszessment m accordance with OET 63, The
Analysiz 15 performed for each a the each of seven radiation zones as shown m figure 1 — Analysiz Zonas. These
zones are:
1. Point between the feed and the sub-reflactor
2. The power at the surface of the antenna
3. The power level between the main reflector and zround
4. The near-fisld or Fresnel region in which the masama can be reached before the fisld starts to dumish with
distance
. The Transifion region where power begins to decrease mversely with distance from the antenna
. The Far Field or Fraunhofer region where power decreases inversely with the square of the distance. This 1s
the pomt at which the antenna beam is fully collimated
7. The off axs level in the near feld. Thas 1= defined as the area outside of the main beam removed and at least
one antenna diameter removed from the main beam
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Figure 1 — Analysis Zones
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Radiation Hazard Analysis

Operator: SES
Location Designation: Various FCC Callsign:
County: Various SESID:
Town: FVarious STA:
Stare/Zip: Vartous
D = dperiure Diamster 120 Meters L 1000-2000
d = Subreflector Diameter 0.036 Meaters 5 20004000
& = Anterma Gain 433 dBi [ J000-5000
FCC Designation R Band X 8000-12300
F = Frequsncy 14.000 GH: Ku 12500-13000
P = Transmitter Powsr Warz: 4 Wares K 13000-23500
R oy = closest pains 1o unconrolied ares 30 metsrs Ka 20500-40000
Elevarion angls at clorest poimt K, 10 Degress o 40000-50000
Height (AGL) 2.00 meters Vv J0000-73000
1= Wavelength z 0.0214  |meters
& =_dntenna Gain 10 &0 213706200 |(W) linear
2
1 = Apperiure Efficiency % 9% percentage
il
A = drea of reflsctor nR 1.131 meters
a = area of subreflacror ar 24630 |om®
] . 0] 16.811 meters
R . = Near-Fisld Rs, -
o~ NEar-TIald feglon 4% 3 Meters AGL
= . . =Rnr la.811 =meters
R, = Transition Region <Ry 10,347 metars
) . 06D 40.347 merers
R = Far Field R, —_
o TR = A 7 Meters AGL
1 Power Subreflsctor ‘%D 640,612 miem2 | FC s:g See ”REJS See
2 Antenna Surface %) 1415 mWiem? Z=_Ff§'i;l§ See =FCC MPE
3 Main Reflector Ground % .354 mWiem? =FCC MPE =FCOC MPE
s . =Near-Field Power Density | #4E 0.075 mWiem? “FCCMPE | <=FCCMPE
5 5, = Max Transition Power Density < Spe 0.975 mWiem? <FCC MPE =<FCC MFE
PG
] & g = Max Far field Power Density 4;: 0415 mWiem? =FCC MPE =FCOC MPE
i
7 Off Access Level Near Fiald Spr-20dB 0.00976 mWiem? <FCC MPE <FCC MPE
Notes

I. The antenna is installed in & controlled location access is restricted to authorized personnel only. The antenna is
marked with RF Radiation Hazard signage.
2. Inside the controlled area, MPE levels exceed the MPE exposure for occupational levels. The levels will be reduced
to safe MPE by removing power fo the fransmitters when work is performed on or around the antenna. This area

can only be accessed by qualified personnel.

3. The field develops 2 meters above ground level at the minimum elevation angle which is not accessable to the

general public.
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Radiation Hazard Analysis

1.8 Meter
FVarious, Vartons

Introduction

A radiation hazard anaylsis 1s presented for a 1.8 meter ku band aperfure anterna to be mmstalled m VanousVanous
at the SESVanous. Thiz Fadiation Analysis calenlates the non-lomzing radiation levels expected to be emutted from
the earth station en a weorse cases basis and 15 performed in accordance with the Federal Communications
Commissions Office of Engineering and Technology (OET) Bulletn, No. 65,

Requirements
OET 65 outlnes the maximum permissible exposure limits m two cases for eperation in this frequency range.

1. The first case 15 the maxmmum level that a person may be expeosed to m the general pepulation. The exposure
it 15 defined as a non-lonizing power level equal to 1 mmlliwatt per centimeter squared averaged over 2

2. The second case 15 a controllad emvironment where the maximum permassible exposure lomit st not excesd
5 mullowatts per centimeter squared averaged over amy six minute period.

Summary

The results indicate that ne sigmficant hazard will be presented to the generzl population and will be fully mitigated
m the confrolled area by the use of procedures that requure the remeonval of transmit power before aceessing the area
around the mam reflector.

Analysis
This analysis was performed on seven zones with the results shown m Radiation Hazard Zones. The Table labeled
Input Values provides the - mput datz required to perform the analysis. The table labeled OET 65 Caleulated
Walues provides the mtermediate calculation used to perform the assessment m accordance with OET &35, The
Analysis 15 performed for each 2 the each of seven radiation zones as shown i fizure 1 — Analysis Zones. These
Zones are:
1. Point between the feed and the sub-reflactor

The power at the surface of the antenna
. The power level between the main reflector and ground
The near-field or Fresnel region in which the maxima can be reached before the fisld starts to dinumizh with
distance
The Transifion region where power begins to decrease mversely with distance from the antenna
The Far Field or Fraunhofer region where power decreazes inversaly with the square of the distance. This 1=
the peint at which the antenna beam is fully cellimated
7. The off axms level in the near field. This 15 defined as the area outside of the mam beam removed and at least

one antennz diameter removed from the main beam
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Figure 1 — Analysis Zones
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Radiation Hazard Analysis

Operator: SES
Lacation Designation: Various FCC Callsign:
County: Various SESID:
Touwn: Farious STA4-
Stare/Zip: Varicus
D = Aperture Diamstsr 1.30 Maters L 1000-2000
d = Subreflector Diameter 0,036 Meter: s 20004000
G = Anterma Gain 46.8 dBi C L000-5000
FCC Designarion L2 Band X S000-12500
F = Frequsncy 14.000 GHz Ku 12500-18000
P = Transmitter Power Wans: 4 Ware: K 15000-23300
R .. = clozest point 1o unconralied araa 30 metsrs Ka 26500-40000
Elevation angis af clesest point R 10 Degrees o 40000-50000
Height (AGL) 200 meters v J0000-73000
1= Wavelength z 00214 |meters
G = _Antenma Gaim 1p &1 47863.00023 |(W) linsar
2
1 = Apperture Efficiency L;‘-Il’ G9% percentage
nD 14
A = drea af reflector R 2345 meters”
a = area of subreflactor ar 24630 |om’
) . D 37.825 meters
R . = Near-Fisld Re, -
o T NEAT-TISld REgTAn 43 7 Meterz AGL
= . . >Rar 37.825 =meters
R = Transition Region <Ry 00.781 metars
= ) . 0.6D 20,781 mieters
Ry = Far Figld Region 3 5 Motors AGL
4P ., =FCC MPE See | »FCC MPE See
1 Power Subreflector a a40.412 mWiem? Naie 1 Note 2
2 Antenna Surface %) 0620 mWiem? =FCC MPE =FCC MPE
£l Main Reflector Ground % 0157 mWiem? =FCC MPE =FCC MPE
s . =Near-Field Power Densivy |~ 24E 0.432 mWiem2 “FCCMPE | <FCCMPE
5 5, = Max Transition Power Density < S 0432 mWiem? =FCC MPE =FCC MPE
PG
] 5 i = Max Far field Power Density 4; ) 0185 mWiem? =FCC MPE =FCOC MPE
iT
7 Off Access Level Nsar Fisld Spe- 20 dB 0.00432 mWem? <FCC MPE <FCC MPE
Nores

1. The antenna is installed in a controlled location access is restricted to authorized personnel only. The antenna is
marked with RF Radiation Hazard signage.
2. Inside the controlled area, MPE levels exceed the MPE exposure for occupational levels. The levels will be reduced
to safe MPE by removing power io the fransmitters when work is performed on or around the antenna. This area

can only be accessed by qualified personnei.

3. The field develops 2 meters above ground level at the minimum elevation angle which is not accessable to the

general public.
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