





















































A high voltage power supply

Dale Hughes VK1DSH

| was recently given a number of
transmitting valves by a local amateur
who is very enthusiastic about valves
and that reignited my interest in
building a valve power amplifier for
use on the two metre band. | already
had a collection of bits and pieces
acquired during many hours lurking
around scrap metal yards, field days,
disposals and electronics shops, so
it was time to put them to use! It's
likely that anyone wanting to build

a similar power supply will have to
adapt the general design to whatever
parts they have available, so this
article is really about ideas rather
than detailed construction. Getting

in before the editor does... high
voitage power supplies can be lethal
devices so great care is required in
the construction and testing of such
circuits,

Why write an article about
power supplies? There s plenty of
information available in the standard
amateur reference books and on
the web (References 1, 2 and 3).

My original view was that the power
supply is a relatively boring part of
the system, just something to be
built to make the ampilifier work and

it is usually straight forward to design

and build. | gathered quite a lot of
information about HV power supply
design and came to the conclusion
that there are many issues and
subtleties that make power supplies
quite interesting, especially the
control and protection aspects.
Many of the existing designs use
elaborate circuits consisting of
individual timers, amplifiers and
comparators to sequence and
monitor the operation of the power
supply and they would appear to
work very well. However, looking

at the various designs | thought

that it was an ideal application for a
microcontroller as that could simplify
the circuits and allow a more flexible
approach to the problem. This article

is the result of that work; building

the power supply turned into a

fascinating design challenge in its

own right and very far from boring.
The specifications of the design
are:

+ High voltage output of 2 kV DC
at up to 250 mA for the ampilifier
plate circuit, depending on the
avatlable transformer.

* A regulated 350 V DC supply for
the screen grid circuit that can
source or sink 50 mA.

e A-130V DC output for grid bias.

» A sequenced start to prevent
application of plate and screen
grid voltages until the valve
cathode is at its operating
temperature.

¢ Comprehensive protection
against low plate voltage output,
plate over current; low or high
screen grid voltage and screen
overcurrent; failure of the grid
bias supply; over-temperature.
The plate and screen voltages
are removed within a few
milliseconds from when an
abnormal situation is detected.

¢ Remote monitoring via a
TOSLINK optical fibre link: plate
voltage and current, screen
grid voltage and current, grid
bias voltage and heat-sink
temperature can all be monitored
on a host computer. If any of
the power supply parameters
exceed their pre-set limit, the
supply shuts down immediately
and sends a message via the
TOSLINK interface.

A significant part of this project

was the software design and

implementation. In previous

projects using microcontrollers, the

programming had all been done

in assembler code as that allowed

very good control of the system

hardware; however it was time to

do something different so | looked

around at various options that might

reduce the effort required to write
the code. | looked at the increasingly
popular Arduino devices as they
have a well-developed programing
language and devetopment
environment; | also looked at AVR
GCC C compiler that works with the
AVR studio development system,
but neither of those solutions was
quite what | was looking for. Then
| came across BASCOM-AVR
(Reference 4) which is a development
environment that allows you to write
the code in a version of BASIC and
this seemed ideal for what | wanted.
The evaluation version worked
very well (and is probably sufficient
for this project) so | purchased a
complete version and have been very
happy with the results, BASCOM-
AVR produces executable code
for the ATmega16 processor that
works quickly and refiably, and the
finished product is much simpler to
understand, modify and maintain
than any assembler code | have ever
written! Perhaps the main advantage
of this approach is that many of the
operational parameters of the power
supply can be set by changing a few
constants in the BASIC source code.
Itis no longer necessary to adjust
trim-pots to change timer values, or
voltage and current limits as it can all
be done in software without exposing
yourself to any high voltages.

The following pages provide
a detailed description of the
various circuits and components
of the system. | hopse you find it as
interesting as | didt

Circuit and module
description

- Figure 1 is a simplified overall

schematic of the power supply and
it shows the various components
and modutes that make up the
system. Each of the modules is
described in detall in the following
sections.
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Mains power is applied to the ;
unit via a double-pole 10 amp circuit |
breaker which also acts as an on- ‘.
off switch and provides overload .
protection; this is followed by a
-+ 275 VAC varistor and line filter to
52 provide transient protection. A pilot

light indicates that mains poweris
E connected. 240 VAC is appliedtoa
Ha pair of small fans that cool the HV f
ot rectifier/filter and screen grid regulator
: assemblies, and to transformer T2 that
provides low voltage AC for the DC
: ; contro and grid bias supplies. This part
[ L of the circuitry is powered whenever
& the power supply is energised.
" When high-tension output
is requested, the HT enable line
is connected to the 24 VDC line
which informs the controller that |
HT is required, the 24 VDC is also |
applied to relays RL1 and RL2 that !
are controlled by the controller
printed circuit board (refer Figure
8). The controller then turns on
RL1 and mains power is applied
to transformer T1 via a 30 ohm
resistor. This circuitry significantly
reduces the large current surge that
would otherwise result from the
E application of the full HT supply to
the discharged filter capacitors and .
| this reduces stress on the diodes,
filter capacitors and transformer.
Before the 30 ohm resistor is
bypassed by the controller, the
load on the HT output is checked:
after two seconds have passed, the !
controller measures the load voltage!
and checks that it is above apre-
set limit, so if the load impedance
is too low, the HT will be low and
this will signal the microcontrolier
% e to release RL1 and remove power
3 g s from transformer T1, Full HT will not

be applied to the load and the fault .

condition can be rectified. If the load:

i N is measured to be OK, then full mains
e . supply is applied by energising rcalayI
I_(' -y RL2 which short-circuits the 30 ohm!
& resistor; full HT is then available. |

Y E Measurements of all operational;
s parameters and limit checking then:
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Figure 1: Simplified schematic of the power supply.
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The main rectifier and filter
circuitry is built on two single

sided circuit boards, Figures 2 and

3, which are mounted between
two Perspex plates; this prevents
accidental contact and also
provides a tunnel for the cooling
air from one of the fans. The input
to the rectifier module has a 10
ohm fusible resistor in each leg
of the input which acts as a final
overload protection should the
other protection measures fail.
Standard 1N5408 dicdes shunted

with voltage equalisation resistors
are used as the diodes have a
reasonable surge capability, are
inexpensive and readily available.
The filter board holds the electrolytic
capacitors and shunt resistors
which equalise the voltage across
each of the capacitors in the string
and also act as bleeder resistors
to quickly discharge the capacitors
when the power is turned off. A

47 ohm wire-wound resistor in

the output provides some current
limiting if a short occurs on the HT

Figure 2: High voitage rectifier circuit board.

line. The current supplied by the
malin filter/rectifier is measured via a
one ohm resistor in the earthed side
of the HT supply and the voltage
developed across this resistor is
measured by the control board. A
pair of diodes provides over-voltage
protection when HT faults occur. As
the voltage developed across the
resistor is negative with respect to
earth, it is inverted by an amplifier
(UB4A) with a gain of -1 on the
controller PCB. The output voltage
is monitored via a voltage divider
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Figure 3: High voltage filter circuit board.

consisting of a number of high-
voltage rated 1 M ohm resistors
which also drives a 0 to 1 mA panel
meter. The panel meter is not really
necessary but it provides a useful
reminder that HT may be present at
the power supply output. A Zener
diode and capacitor across the
3 k ohm monitor resistor protect
the controller board from voltage
surges. Power for the screen grid
regulator is derived from the centre-
tap of transformer T1, the voltage at
this point is approximately 1 kV.
Much of the modern literature
on tetrode amplifiers, for example,
4CX250 etc. indicates that the
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screen grid voltage needs to be well
regulated and that the associated
screen grid supply needs to be
able to source and sink current.
Previously, screen grid regulators
were based on gas discharge tubes
or strings of Zener diodes, but
more modern designs use an active
device (FET, valve etc) as a shunt
regulator. As high-voitage FETs are
readily available and inexpensive
this was the approach taken here
and this design was derived from
reference 1. This version, refer
Figure 4, is powered from the +12

V DC supply directly rather than
from the unregulated screen supply

via dropping resistor as in the
original design. The FET is a 600

V 20 A device which is protected

by a number of 250 V transient
protection diodes (‘Transils’). The

10 k ohm 100 W resistor and
regulator FET are mounted on the
same heatsink which is fan cooled;
its temperature is monitored by a
LM335 temperature sensor. If the
heatsink temperature rises above 60
degrees Celsius the supply is shut |
down, but during normal operation ‘
the temperature sits at around 35
C. Note that as the regulator Is of
the shunt configuration, its power
dissipation reduces when screen
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Figure 4: Screen grid regulator. The regulator FET and 10 k/100 W resistor are mounted on a heatsink which is monitored by

an LM335 temperature sensor.

grid current is consumed by the
amplifier tube. The circuit works
very well and holds the screen grid
supply to within approximately +/-
100 mV over the full range of load
current. The screen grid current
limits are set In software to be +/-
50 mA.

The screen grid voltage and
current is monitored by a separate
circuit, refer Figure 5, which
provides suitable measurement
voltages for the control board. The
screen grid voltage is monitored
by a conventional voitage divider
and buffer amplifier, however
monitoring the cuirent was a bit
more challenging. There are two
complications: (1) the current can
flow either way into the shunt
regulator transistor, (2) the current
shunt (R61 through RE4) is floating at
350 V above earth. The solution was
to use an amplifier that is powered
by an isolated power supply and
use an analogue signal isolator. The
screen grid current passes through
a one ohm resistor and the voltage
across the resistor is amplified by
an AD623 instrumentation amplifier

(U61) which develops an output of
10 mV/mA. This output voltage is
fed to an 1SO122 analogue isolator
(U62) which has an isolation voltage
rating of 1500 V and a gain of

one. The earth referenced output
voitage is then monitored by the
control board. Power to the AD623
and the high voltage side of the
1IS0122 is provided by a small DC-
DC converter (U65)} which has an
isolation volitage rating of 1 kV. As
the analogue-to-digital convertor on
the control board can only accept
input voltages in the range 0 to 5.12
V DG, the input to the ISO122 is
level shifted by 2.560 V so that 0
MA screen grid current corresponds
to an output voltage of 2.560 V.

The overall transfer function of

the amplifier is 10 mV/mA centred
on 2.560 V, thus if the screen grid
current is +50 mA, the voltage is 2.56
+ 0.50 = 3.06 V. Although the 2.560
V reference can be trimmed by an
on-board potentiometer it does drift
slightly due to temperature changes,
so the control board is programed
to measure the offset voltage before
the screen grid voltage is applied

and the measured offset voltage is
then used to comrect the calculated
screen grid current. Therefore any
drift in the system is automatically
corrected.

The low voltage DC and grid-
bias supplies, refer Figure 6, are
fairly conventional and are powered
from transformer T2 (ex-equipment)
which had a useful range of taps;
however it's more than likely that
other constructers will need to use
two transformers. The grid-bias
supply generates approximately
=130 V DC and the voltage is
monitored by an inverting amplifier
which converts the negative input
voltage to a positive output. As the
OP27 device (U42) is configured as
an inverting ampilifier, its input is a
virtual earth so the current flowing
into the virtual earth from the -130
V supply is determined by the
470 k and 30 k resistors and this
is converted to a positive output
voltage at the OP27 output. For
an input range of 0 to -200 VDC
the output is 0 to 4 VDC which is
monitored by the control board.
The input to the OP27 amplifier is
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protected against transients
by a 12 V 5 W Zener diode
and capacitor. A number of ;
Light Emitting Diocles are
fitted as indicators to aid
fault finding. The board also i
provides an (approximately)
24 VDG supply for relays and _
interfocking functions.

The control board,
refer |5igure 7, is the most
comg lex part of the power
supply, mostly due to the
extensive overvoltage and
overcurrent protection. This
protection is required so _
that the controller is not i
damaged by faults in the
various high voltage circuits. |
All of the analogue inputs are |
protected by input resistors
and diodes that will limit the |
applied voltage and currents
to safe levels. Digital Inputs
are protected by optical-
isolators and digital outputs
drive relays via a Darlington
driver chip (U87). As a further
measure of protection the
control board Is mounted in
a separate enclosure within |
the power supply box and
all signals to and from the _
controller are passed through
feed-through capacitors. |

The system has been
tested by appfying direct
short circuits to the grid-
bias, screen grid and
{inadvertently...) the 2
kV output. The controller
performed correctly and
safely shut down the power
supply and na clamage _
was done to any part of i
the supply. To ensure |

Figure 5: Screen grid cuirrent _
and voltage monitor. R610 |
is adjusted so that the 1
microcontroller reports the
cormrect screen grid voltage.

R 612 should be adjusted so
that the SG_{ output = 2.560

V when no current is flowing
through the current sense
resistors R61, R62, R63 and
R64.
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Figura 6: Controf and g biss supply Grcult board,

measurement accuracy of the
power supply operating conditions,
the reference voltage for the
microcontroller Analogue-to-Digital-
Converter is developed by a REF02
voltage reference circuit (U86) and
its output can be set precisely

to 5.120 V by the adjustment
potentiometer (R827). This then
means that the 10 bit ADC has a
resolution of S mV per bit which is
adequate for the measurement tasks
in the power supply. As some of the
op-amps require a negative voltage
for correct operation, a -5 V supply
is generated on-board by a charge-
pump voltage converter chip (U82).
Serial data for transmission to the
host PC is from the TXD port of the

microcontroller through connector
K82. The control board has a
number of inputs and outputs which
are not currently used in this project;
they were included for possible
future use.

Rather than providing extensive
metering facilities for monitoring
circuit operation (except for the
HT output) the measurements are
send as serial strings to a host
PC through an optical fibre link,
refer Figure 8. The fibre link has
the significant advantage that it
provides full Galvanic isolation
between the power supply and
host PC, so any faults cannot
cause hardware damage to the PC.
Inexpensive TOSLINK modules from

Jaycar were used. Serial data to the
TOSLINK transmitter module is sent
from the controller which is then
received by the TOSLINK receiver
which feeds the received serial

data to serial-to-USB converter
(Reference 5); the received data
can be displayed using a terminal
emulator or purpose written
software.

Software

The software which controls the unit
deserves some comment as it shows
the simplicity of the BASIC code

which controls the system. Extract 1

is the section of the source code that
executes whenever the power supply is
providing HT to the load. The lines that
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start with an apostrophe are comments and their only purpose
is to provide same information to the programmer and they
are not part of the executable code that is executed by the
microcontroller. The other lines are turned into executable
cade by the BASCOM-AVR compiler.

There are two loops: an outer ‘DO’ loop which runs
until there is a fault detected or the EHT enable control
pin Is released. Within the DO loop is a ‘FOR’ loop which
runs for a specified number of times (set by variable
‘Dispperiod’ = 200) and reads the analogue inputs and
checks that all parameters are operating within the pre-set
limits. The FOR loop terminates when either it has run for
the set number of times, or a fault is detected: If a fault is
detected by subroutine ‘Readparams’ the supply is made
safe by subroutine ‘Makesafe’ and a fault message is send
to the host PC and the FOR and Do loops are exited. {f
no faults are detected the current operating parameters
are send to the host PC, an activity LED is toggled and
the program sequence returns back to the top for the
next lot of measurements. This all takes about 320 ms to
execute and the analogue inputs are checked 200 times
in this period, so any fault conditions should be detected
and acted upon within a few milliseconds. The ‘Watchdog’
is a hardware timer internal to the AVR microcontroller
that is periodically refreshed by the software. In the event
that the software loses control, the watchdog timer will
reset the microcontroller and force it back to a safe and
controlled state. The rest of the program contains the
program constants, various subroutines and hardware
setup functions.

s I

Do

Resst Watchdog

‘read & test values rapidly, but only display values
peviodically

‘subroutine Readparams sets flag Psufault if any faults
occur

For | = 1 To Dispperiod

Call Readparams

‘if any fault flag is set, show fault and exit.
‘Watchdog is stopped on fauit.

If Psufault <> 0 Then

Call Makesafe

Exit For

End If

Next |

‘exit do loop on fault

if Psufault <> 0 Then Exit Do

‘show measured values if all OK

Call Showvalues

‘toggle activity indicator LED

Toggle Portc.5

‘check that EHT enable line is still asserted, if not then
axit & tum off EHT .

‘and go back to start

Loop Until Pind.7 =1
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Extract 1: A fragment of the BASCOM-AVR source code
that controis the power supply.

Figure 8: TOSLINK optical fibre - USB interface. The
inverters U74C through U74F are unused and the series
connection is simply to prevent any possibility of floating
inputs which might cause excessive current consumption.
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in the 1980s there was a BBQ put
on by the SERG at the showground.
For a short time there was a formal
convention dinner which the hounds
had to leave early to participate in
the night hunt. Then there was the
smorgasbord at a local restaurant,
however in recent years a number
of the Melbourmne teams have got
together at one of the motels for

a bring-your-own share meal.

This was very enjoyable with Josh
VK3XJM going the extra mile with
home brew, cider, and ginger beer
on tap! Many thanks to everyone
who contributed to the meal, it was
great. During dinner we noted the
absence of the VK3BLN team. It
appeared they had a major problem
with their automatic antenna
rotating system, brought about by
contact with something in a pine
forest. They were trying to effect
repairs while we were enjoying
dinner.

After such a feast we all headed
out east from Mount Gambier to the
sale yards which is the start location
for the Wayne Kilpatrick Memorial
Night ‘Muiti-Leg’ Foxhunt. This is
named after VK5ZX who passed
away a couple of years ago and was
a stalwart of the SERG; he was the
main organiser of the fox hunts for a
number of years and all the hounds
liked and respected him. This hunt
is probably the most hotly contested
of the weekend and every hound
wants to do well. There are five legs
~ 146.525 FM, 439.025 FM, 146.550
FM, §2.100 FM and 28.450 USSB. As
the start time arrived team VK3BLN
was nowhere to be seen and so we
assumed they had withdrawn. The
first leg was a progression with all
the teams in line heading towards
the fox. A few different turns in the
forest and the intermittent nature of
the transmissions spread the field
a bit but soon we were all on the
way towards the second leg. We
found this reasonably quickly and
headed towards the third leg. Up
close we were having problems and
had to rely on Kristian on foot with
the sniffer to locate the lair; then we
were off on the 52.1 MHz leg. There

was another team also hunting this
fox and they were just a bit ahead
of us in the pine forest. We stopped
to wait for the next transmission
and found we were stopped almost
beside the fox. What a thrill? We
were first on the fourth leg with just
28.450 MHz to go. We changed
antennas and started trying to find
directions but, nothing! As you can
imagine this can be very frustrating
to find a leg fox first then have

to wait for the next fox to start
transmitting - meaning everyone

is catching up and you have no
idea where to gol After a while we
called on the liaison repeater and
the fox told us he has problems.
After a while more we get the sad
news that the problems are terminal
and there will be no 28.450 MHz
leg. All the teams waiting for that
transmitter to come on were sure
they could have found it first. | know
Andrew VKSKET, the fox for this leg,
was bitterly disappointed in having
to cancel it, as evidently the foxes
look forward to this event just as
much as the hounds do!

As each leg of the hunt is
scored separately, and the points
tallied to determine the winner,
the first person to find the last leg
is not necessarily the winner and
in this case the hunt was won by
VK3FVXN, with VIK3FOX second
and VK30W third. The North East
Radio Group (The NERGs) from
Melboume had identified some
time ago that the ‘First team home’
was something very special in this
‘Infamous night hunt' and so a
NERG sponsored perpetual trophy
is presented to the first team home,
thus this went to VK3FOX, We later
discovered that team VK3BLN did
in fact get repairs completed and
although missing the first leg did
find the other three; well done to
them and many thanks to the young
lad that donated his bike frame for
spare parts - not sure he was aware
of it though!

Sunday was chilly but fine and
all the hounds were out at 0800 for
a second sniffer hunt, still with ten
transmitters but in a different area.

This was won by Gary VK3TXO,
with Darian VK3FAST second and
Bryan VK3YNG third, however, as
Bryan and Darian are in the same
team, team points were awarded to
VK3TXO, VK3FAST and VK3FOX in
third, with Kristian once again doing
his bit for the team.

Event 6 was another triple
legged event with transmitters
on 146.525 MHz, 439.000 MHz
and 146.000 MHz. After a bit of
messing around we found the first
two legs but hearing the third leg
was problematical. We thought we
could hear something but it just
faded away and even after some
hints from the fox decided that we
would call it quits. As the event was
running overtime the transmitters
were turned off before all teams
were in. VK3FVXN seemed to have
no problems here and were first in
with VK3FAST second, third was
VK3BLN.

Lunch at the hall was devoured
by the hounds with the willing
catering staff kept very busy feeding
the pack.

Event 8, yes it may not look
right but Event 7 on the program
is the homebrew competition
and this is not part of the foxhunt
championships. This is a multi-band
multi-leg affair with transmitters
on 146.525 MHz, 3.585 MHz and
52.100 MHz. After finding the first
leg we encountered an S9 noise on
80 metres and could not hear the
fox at all. Gary VK3TXO took off in
a hurry and we assumed he had
signal so it was follow the leader
for us. Eventually we found the
source of the noise - the laptop DC
to DC power supply that we have
been using for years had suddenly
developed a problem. Turns out the
VK3ITXO team, and us, were not
going in the right direction after alll
Finally we found the 80 metre fox
and were off after the six metrs one.
We were never really sure exactly
where he was but we were very
close and just could not close those
last few hundred metres. Winner
of this event was VK3FVXN with
VK3FAST second and VK3TXO third.
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ultimate goal of achieving suitable
regulations that permit the use
of higher power across all the

Australian amateur band allocations.
The Institute is aware that there

isn’t universal interest in operating
with higher power than currently
permitted. However, for some
amateurs, it is the avaflability of
higher power under their licence
that is important as it affords the
opportunity to experiment and
tearn about the technology, its
applications and the advantages
that may be obtained. After all,
experimentation and self-tralning
are at the very heart of the ITU
definition of amateur radio.

The issue of compliance with
the current EME/EMR regulations

is not confined to the use of higher

power than the 400 watts already
permitted, it also applies to lower
powers and differs in different
sectors of the RF spectrum.

The WIA is set to work with the
ACMA to update and improve the
EME/EMR documentation so that
the language is clarifled and more
accessible, and the coverage is
broadened.

Already, the WIA has worked

with the ACMA and Doug McArthur

VK3UM to update Doug'’s EMR
Calculator application®, a very
useful and comprehensive self-
assessment tool.

A lot of work will be required to
plan and implement an awareness
and knowledge-building campaign
before the WIA can return to the
ACMA with a new submission
requesting updated regulations
on higher permitted power for
Advanced Licensees. This has to
be a collective project, to have any
chance of succeeding, and the
WIA encourages any and every
interested amateur, and amateur
radio clubs and societies, to take a
close interest and participate when
requested. Watch this space.

Endnotes

1. Roger is a director of the WIA
and a member of the Spectrum
Committee. He participated in
liaison meetings with the ACMA
this year concerning the High
Power Trial and the subsequent
updating of the VK3UM EMR
Calculator.

2. This is the Radiation Protection
Standard for Maximum Expostre
Levels to Radiofrequency Fields
~ 3 kHz to 300 GHz, published

by the Australian Radiation
Protection and Nuclear Safety
Agency (ARPANSA).

3. On the ACMA website at:
www.acma.gov.au/~/media/
Radiocommunications%20
Licensing%20and%20
Telecommunications%20
Deployment/information/pdf/
Human%20exposure%20t0%20
EMR%20Assessment%20
01%20Amateur%20Radic%20
Stations%20for%20
Compliance%20with%20
ACMA%20Requirements.pdf

4. On the ACMA website at:
www.wia.org.auflicenses/
licensing/rfpowermeasurement/
documents/EMR%20
Assessment%20Guide%20
for%20Amateur_radio.pdf

5. ACMA statement on its
assessment of the trial: www.
acma.gov.au/lndustry/Spectrum/
Acquire-a-licence/Apparatus-
licences/trial-of-higher-
transmitter-output-power-for-
licensees-i-acma

6. Available to download on the
WIA website at: www.wia.org.au/
members/technicallfemr/

. g

WIA Comment - November 2010

Permitted Power Levels
The WIA Board has considered
the many representations that
have been made about the

permitted power levels for amateur

transmitters, and has decided

to again raise the issus, in the
context of applications to vary
the conditions of a licence. | set
out, slightly edited, the substance
of my letter to the Australian
Communications and Media
Authority on the issue.

“The issue of the permitted power
levels for amateur transmitters
has been raised many times with
the WIA by many members, and
has been the subject of previous

correspondence. This letter again
addresses this Issue.

The (then) ACA's Qutcomes
of the Review of Amateur Service
Regulation, May 2004, (the
Outcomes), Appendix A, specified
Permitted Power as 10 W PEP all
permitted modes for Foundation
licensees, 100 W PEP for all
permitted modes for Standard
licensees and 400 W PEP all modes
for Advanced licensees. By a letter
of May 2005 advising that the
introduction of the Qutcomes would
be delayed, Mr. Alan Jordan also
advised:
“| also advise that the proposal to
specify transmitter output power

only in terms of Peak Envelope
Power {pX) will now not go ahead.
This change is due to concerns
about the potential for increased
human exposure to electromagnetic
radiation and increased interference
resulting from what would be an
effective increase in transmitter
power output for some emission
modes”.

The WIA responded to that letter
by a letter dated 12 January 2006,
seeking a reconsideration of the
ACMA position. The position of
the Authority in refusing the WIA's
request was set out in a letter from
Mr. Jordan to the WIA dated 2 May
2006. The Authority has adopted
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a policy to allow higher power for
earth-moon-earth experiments
above 50 MHz for Advanced
licensees. That policy is set out on
the ACMA website.

The WIA does not suggest any
change to that policy in respect
of earth-moon-earth experiments.
However, many amateurs have
continued to express concem in
respect of the ACMA policy in
relation to amateur power limits
outside that policy. The WIA
believes that these concems are
justified, and now proposes a
solution that meets the concemns
of the ACMA. We believe that the
reasons for change are valid.

One matter that is raised by
many is the power limits permitted
by other administrations, particularly
the United Kingdom and New
Zealand, The Table below gives a
summary of power limits permitted
in a number of countries. While the
Table covers only 13 countries it
does provide a broad indication of
the positions taken by countries
with significant amateur radio
activity. The Table covers the
general position at HF and 2 meters
with number of countries having
special conditions, such as for VLF
and 6 meters.

There are variations as to
whether the power is measured “at
the transmitter” or “at the antenna”. -
The UK has adopted the “at the
antenna” measurement and NZ
“at the transmitter”, Higher power
limits are sought for a number of
reasons. One is to overcome the
increasing global electro-magnetic
noise pollution on all HF bands from
consumer and commercial devices.

A factor influencing many is that
the lower power limits imposed by
Australia detrimentally affect their
ability to provide emergency HF
communications with countries in
the region suffering natural disasters
and to participate in radio sports.
There are an increasing number
of contests throughout the year,
and Australian amateurs wishing
to participate must doso ata
disadvantage to those competing
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Country Power limit for highest licence level

Belgium 1000 watts

Canada 2250 watts PEP or 750 watts carrier

France 750 watts PEP all modes on HF 120 watts PEP all modes on
2 meters

Germeny 750 watts PEP all modes

Holland 400 watts PEP all modes

Japan 1000 watts HF, 50 watts 2 meters

Oman 150 watts

New Zealand 500 watts PEP all modes

South Africa 400 watts PEP all modes

Spain HF 800 watts PEP , 200 watts carrier 2 meters, 200 watts
PEP, 50 watts carrier

UK 400 watts PEP all modes

USA 1500 watts PEP all modes

Former Yugoslavian | 2000 watts

| Countries )

Permitted maximum transmit power levels in selected countries, 2010.

from other countries. Recognising

the previously expressed concems

of the ACMA the WIA proposes that
the ACMA adopt a policy that allows

Advanced licensees to apply for a

variation of their licence to permit

higher power from a fixed location.

This would enable assessment on a

case by case basis, and allow better

management of interference issues.

The WIA suggests that the
following should form the basis of
such a policy:

e Asin the case of applications
for higher power for EME
experiments, the applicant
must satisfy the ACMA that the
proposed signal levels from
the station comply with the
radiofrequency emission limits
stipulated in the ARPANSA
standard Radiation Protection
Standard for Maximum Exposure
Levels to Radiofrequency Fields
~3 kHz to 300 GHz. -

® Higher power should be available
on all HF bands where the
amateur service is primary (and
the band 7100 to 7200 kHz).

* Power limits up to 1,000 watts
PEP or 500 watts mean should
be allowed.

¢ This policy should be applicable
only to Advanced licensees.

May we ask that the ACMA clarify
one matter?

It is noted that within the “Key
Documents” for the Amateur
Service, there is a lack of clarity in
respect to how transmitter power
should be measured and what the
test parameters should be? As a
starting point the WIA suggests
that the methods contained in
Sections 5.43, 5.44, 5.45, and 5.46
of the former Amateur Operator's
Handbook (Revised December
1978) may be a starting point.

We ask that the ACMA specify

the preferred methodology for
measuring transmitter RF power

for the following emissions, namely
SSB, AM, pulse and digital emission
modes (FSK, PSK, MFSK and
MPSK) which could be classifted
under either peak power or mean
power methods. '

With those changes the WIA
submits that the ACMA would be
adopting a policy that provides
a realistic response to the many
requests for a review of the
earlier decision, but addresses
the concerns of interference
and electromagnetic radiation
exposure.”

| hope you agree with what is
expressed in the letter.

Michae) Owen VK3KI (SK)

www.wia.org.au/joinwia/wia/
presidentsbiog/

By
























and the chance to test recently
purchased radio gear on the clubs
HF antennas.

Some much needed maintenance
was done on the groups HF Loop
Skywire antenna in preparation for
JOTA. Matching problems were
not fully sorted with this loop, so at
Lance VK6LR's suggestion members
will retum with a variety of bafuns at
a later date to get the antenna right,
primarily for 40 and 80 metres.

Hamfest on August 4th was a
very successful outing for PARG
members. With an excellent group
turnout we earned some very useful
funds from the sale of donated radio
gear. With regret | couldn't attend
myself as once again | was already
booked for instructing Scouts in
techniques of Car Racing.

Well done to NCRG once again
for hosting this great get togsther.
PARG members will get together
again for the second Saturday club
session at the Mandurah Scout hall
on August 31st at 1130 local.

Paul Gardner VK6LL, President -
Peel Amateur Radio Group Inc.

Thanks Paul.

News from the Hills Amateur
Radio Group

HARG took part in the ILLW and RD
Contest on Saturday 17th August

by setting up at Woodman Point.

A large metal fence and the nearby
water served as a counterpoise

to the squid pole antenna with an
automatic tuner at the base. The
Club’s Annual General Mesting was
held on Saturday 31st August and the
committes members for the next year
are President: Martin VK62ZMS, Vice
President: Rob VK6UFO, Secretary:
Christie VK6XCJ, Treasurer: Cliff
VK6LZ. Committee members are
Milss VK6MAB, Heath VK6TWO
(Technica! Officer) and Bill VKEWJ
(Publicity Office). At this meeting we
also welcomed four new members

~ Bob VK6ZGN, Mal VK6LC, Cralg
VK6VCK and Anthony VK6US. Thanks
for joining HARG and we hope to see
you all on a regular basis from now
on. On the 28th to 30th September a
number of HARG members spent the
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long weekend on an “RF Campout”
at the Bald Hill Camp Ground near
Toodyay. Various antennas were put
through their paces and a pleasant
weekend was had by all. At our next
General Mesting on Saturday 26th
October, Heath VKETWO will be
giving a talk on Android Apps for Ham
Radio and showing off a Wireless
Bluetooth VNA/Antenna Analyser
controllable remotely by Android and
Windows. This meeting was originally
scheduled to be a talk on Satellite
Communication but recent interest in
Android Apps by several members led
to the change. At our social/practical
meeting on Saturday Sth November
Rob VK6LD will give us a talk on Fox
Hunting techniques. Cheers and 73
from Bill VKEW. for HARG.

Now a report from WARG on
their recent activity day.

WARG equipment test day
On Sunday 23rd of June 2013,
WARG held an equipment test and
tune up day at the Peter Hughes
Scout communication centre in East
Cannington.

For a gold coin donation
amateur operators could get their
equipment tested on sophisticated
radio test equipment, not normally
found in the shacks of radio
amateurs.

Anthony VK6AXB and Ray
VK6ZRW performed the tests on
equipment and recorded results
on a test report to see whether
equipment was to specification.

Some surprising results were
obtained and some suspected faults
were verified during the day.

Thanks to Heath VK6TWO for
that update.

The Scouts have been busy,
here’s a report from Bob VK6POP:

Recently the Scout Communications
team travelied to Dwellingup to
set up radio communications for
a Scout event. Some 700 Scouts
participated in an overnight hike on
a course around the outskirts of the
town.

The Scouts reported into seven
control bases, and there they took
part in an activity, and were scored

on how well they worked as a team to I

complete the activity. The bases also
reported back to the administration
centre, by radio, when the Scout '
patrols arrived, when they moved on,
which direction they were heading,

and how they scored on the activity.

To facilitate this communication,
our team set up a repeater on a high
point, and provided the bases and
administration with radios.

The Scout Communications
team recentiy acquired some
commercial UHF licences to enable
the operation of fixed location
repeaters at the Manjedal Scout
Activity Centre, and two portable
repeaters for statewide operation.

Several Scout events every
year benelfit from effective
communications both for
operational and safety reasons. To
this end, the Scout communications
team has accumulated the
equipment to make this possible.

Back to Dwellingup. The
communications team set up a .
base camp near the repeater, and
stayed on deck alf night in case of
problems with the equipment. Like
all good amateurs do, we put up an
antenna, a G5RV, and switched on
a transceiver. Using EcholLink, we
made contact with a Scout and guide
camp in Suffolk, England, with Peter ‘
G8BLS running the radio shack.

After having an EchoLink QSO with
a few kids, we arranged to talk on 20
metres. We agreed on a frequency,
and there they were. Peter was
using the Suffolk Scouts and Guides
callsign, GB4SSG. Conditions were
a bit noisy, however we did make
contact and hold a brief QSO.

Thanks Beb.

Finally there was good turnout
for the RD Contest in VK6 this
year and it looks as though some
certificates for both individualand .
group activities will be winging their |
way west soon, well done to you all, |
more when the results are known! |

I've received many pictures this |
month, so I'll try and include the ones !

i
|
|

I can't use this month for next time.
73 de Keith VK6RK. &%







































