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Diplexer MW Wavre 621 kHz & 300 kW, 540 kHz & 100 kW

Technical report

General

In 1992 the acceptance test of the MW diplexer in Wavre was carried out with the
power of 350 kW (m=1 for 20 minutes) for 621 kHz and the power of 100 kW
(m=0.9) for 540 kHz.

On the occasion of the use of the new TRAM 300 transmitter by TELEFUNKEN in
2002 flashes have been detected in the diplexer.

Comparing to the status of 1992 the antenna was modified. A A/4 stub parallel to
the base insulator used for TV cables was replaced by a coil L2. Hence it was
necessary to adjust slightly the antenna tuning elements to obtain optimum
standing wave ratios (SWR) for the two frequencies, which was done by VRT. At
this time the transmitter for 621 kHz was operating with power less than 300 kW.
No or very few flashes were reported.

In the week 44 of the year 2002, nearly exactly ten years after the acceptance
tests, measurements and power tests have been carried out to search for the
reasons for the flashes when operating with the new TRAM 300 transmitter.
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2. Design of diplexer
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3. Measurements

The following measurements have been carried out:

3.1 Measuring of impedance in the branch of 621 kHz at the point where the
series filter L22-C22 is connected to the rejection filter L21//C21 for the
centre frequency and the frequencies +/- 4.5 kHz. This point was chosen
because the highest voltages occur between L22 and C22 of the series
filter.

Drawing 51 A 6521_IMP_FILTRES shows the impedances with reference to 100 ohms:
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Drawing 51 A 6521_TOS_FILTRES shows the standing wave ratio with
reference to the impedance of the centre frequency:
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Conclusions and remarks:

- Due to the modification of the antenna the change of impedance at the
point of the series filter L22-C22 causes an increase of voltage by 5 %
across the series filter.

- The bandwidth for the frequencies +/- 4.5 kHz remains nearly the same
compared to the situation in 1992.

3.2 Measuring of impedance in the branch of 621 kHz at the point where the

feeder line is connected to L23 for the centre frequency and the
frequencies +/- 4.5 kHz.

5/12 Wan.
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Drawing 51 A 6521_IMP_FEEDER shows the impedances with reference
to 100 ohms:
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Drawing 51 A 6521 _TOS__ FEEDER shows the standing wave ratio with
reference to the impedance of the centre frequency.
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Conclusions and remarks:

- The bandwidth for the frequencies +/- 4.5 kHz remains nearly the same
compared to the situation in 1992.

3.3 Measuring of the filters ( 7 plots )

The diplexer was disconnected from
- the 50 ohms cable on the 540 kHz side,
- the 135 feeder line on the 621 kHz side, and
- the antenna including obstruction light coil

The signal was fed on the side of 621 kHz and received on the side of 540
kHz.

- Plot 1 of 7 shows the spectrum when all filters are active.
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- Plot 2 of 7 shows the spectrum when all filters except C14&L14 and
C11&L11 are active.
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- Plot 3 of 7 shows the spectrum when all filters except C14&L14 are

active.
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- Plot 4 of 7 shows the spectrum when all filters except C11&L11 are

active.
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- Plot 5 of 7 shows the spectrum when all filters except C21&L21 and
C248&L24 are active.
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Plot 6 of 7 shows the spectrum when all filters except C24&L24 are

active.
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- Plot 7 of 7 shows the spectrum when all filters except C21&L21 are
active.
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Conclusions and remarks:

- The plots show that the tuning of the filters represent the optimum and
that it is not changed compared to the situation in 1992.

4. Power tests
During power tests with full power and modulation it was discovered that the

flashes occur on the end of the centre tube of coil L22. “Sharp” edges at this
point lead to high concentrations of field strength, which causes the flashes.

Conclusions and remarks:

- Obviously due to voltages which are now 5 % higher than in 1992, flashes
continuously occur at this point. It could be that occasional flashes in the
diplexer reported earlier could have had the same reason.

- To remedy the situation the end of the tube was provided with a graphite ball
of diameter 45 mm. No further flashes occurred.
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