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Conditions for LOFAR radio telescope and
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Core area: 3,456 phased array antennas on 4
km? area

Total: 6,336 antennas X
Antennas grouped in 52 "stations’

Imaging by using radio interferometry
Transient research by using tied-array beams

Covenant

Windfarm challenge
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ns for 45, ~240 m tall wind turbines near
OFAR core (~4-10 km from Superterp), max.
.9 GW

Covenant requiring radio-quiet wind turbines

EM interference reduction Consequence

< 35 dB: Mo permission to operate

35 dB < improvement < 40 dB = 56-62 12 h idle

40 dB < improvement < 50 dB  Reduced idle time to be negotiated
dl

improvement 50 dB No

+ ASTRON must find 7 dB additional improvement in signal processing
+ Agentschap Telecom establishes method to measure improvement

+ In case of conflict: binding arbitration

Measurement approach
Use imaging radio interferometer plus cal

source to measure below ambient noise levels
Use near-field visibility models:
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Sensitivity determined by ability to subtract
astronomical sources and unrelated

Sky images © Snerl:e&'l'e:irdng;(hrp

Field measurements

Test set-up verification done using drones, to
check system parameters such

+ integration time and number of antennas

» source and interference subtraction capability
Measurements on-going

+ bicenic transmit antenna mounted on 100 m

tower near turbine
+ LOFAR stations in near-field imaging mode

ASTRON
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Planned solar parks near the LOFAR core

Solar plant emission
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Solar plant emission AST(QON

Max AVG and RMS emission in 120 kHz at 10 m distance per unit solar PV

10% RMS Sun Paardetangendijk
?"—35 dB level” Paardetangendijk
"—50 dB level” Paardetangendijk
Limit Nieuw Buinen

Class B group 1

Min level MIL-STD-461-F
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100kW PV unit ASTRON
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Faraday cage result

before after
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Implementation example
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Measurement 30&31 Sept 2019
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Conclusions/Remarks ASTRON
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