
  
 

 

 
         
EXECUTIVE COMMITTEE: (Portfolios will be decided at next Committee meeting) 

                                                                              
Keith Lowes          ZS5WFD    082 685-6666 (Interim Chairperson) 
Odette McManus  ZS5OM       073 450-2196 
Brad Glen   ZS5BG        082  994-3331 
Brian Roodt          ZS5BR        082 823-6780 
Brad Philips   ZS5Z           082 990-6533 
Glen Duffy  ZS5GD  
Sean Pritchard     ZS5X           072 365-4063 
Henry Rollandi     ZS5HR        083 294-2673 
Charly Dupont  ZS5DU        084 084-0422 
Geoff  Wagner      ZS5AGM     082 902-9845 
 
 Committee Coordinator Portfolios (Portfolios will be decided at next Committee meeting) 

 
PR, PIO & Technical   
Hamnet, Sporting Events                     Keith Lowes         ZS5WFD       
Media Liasson    Brian Roodt  ZS5BR       
Website, Email  Infrastructure              Brad Philips         ZS5Z             
Repeaters     Bradley Glen ZS5BG & Brad Philips ZS5Z             
Awards, Youth & Contesting                 Whole Committee 
 
Non Committee Co-ordinator Profiles 

 
Hotline, Bulletin Scheduling & Database  Tony Mayall            ZS5GR          031 7083078 
LION Liaison             Jo Boes         ZS5JO           031-7053591 
Clubhouse & Library                                 Derek  McMarnus   ZS5DM          031-7673719(H)  
 

 
     HARC Repeater Information 
 
VHF  Kloof    145.625Mhz   (Rptr Tx) & 145.025MHz (Rptr Rx) 88.5Hz CCTSS access tone(Dual Squelch). 
  Alverstone 145.600Mhz (Rptr Tx) & 145.000Mhz (Rptr Rx) 88.5Hz CCTSS access tone-under test 
   
                                                                                                                                                                                                                                                                                                                                                                                                                                                     
NATURN UHF   Kloof  Ch 1       434.650Mhz(Rptr TX) & 433.050Mhz (Rptr Rx) 
                           Ridge Road            Ch 3               439.025Mhz (Rptr Tx) & 431.425MHz (Rptr Rx)     
                           Kensington             Ch 6                    439.275Mhz (Rptr Tx) & 431.675Mhz (Rptr Rx) 88.5Hz CCTS 
 
HAMNET VHF    High Site 
 

APRS: 144.800Mhz, ZS0DBN is our Durban based Digipeater-Maintained by Shaun ZR5S  
______________________________________________________________________________________________ 

Highway Hotline September 2011  



 
BITS AND BOBS 

 
1. HARC Banking Details: Payments  can be made directly to the Clubs Standard Bank cheque account  # 250335824 

code # 04562641, a copy of the deposit slip must however be sent to the Treasurer P.O. Box 779 New Germany 3620 or 
scanned / info emailed to admin@harc.org.za or faxed to 0866 225 680. Direct payments to the Treasurer, cheques may 
be sent to P.O. Box 779 New Germany 3620.  
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BULLETIN PRESENTERS 
 
September 2011 
 
4

th
        Gary       ZS5NK     031-7010109                           18

th
          Derek ZS5DM     031-7673719(H) 

 
                                         
11

th
      Tony      ZS5ACB   031-7082626              25

th
         Sean       ZS5X      031 701-0656 

                 
      
 The readers will be contacted if there are any changes. 
 
Folks-We needs more folk to assist with the Sunday bulletin reading, the more there are, the less often one has to be available to 
read! 
______________________________________________________________________________________________ 

BIRTHDAY BOOK 
September  2011 
 
01-Sep Martin Smith                   ZS5M    
01-Sep Peter Wren                     ZS5PJW 
04-Sep Bony Dupont                  Spouse of Charly ZS5DU 
05-Sep Jason Phillips                 Son of Marion & Brad  ZS5Z 
06-Sep Kenneth Lowes              Son of Keith ZS5WFD 
07-Sep Adrian Jaros                   Son of Paula & Malcolm  ZR5MBJ 
07-Sep Birgit Eggers                  ZU5BB Sister of Gudrun Lauterbach ZS5GEL 
10-Sep Gary Potgieter               ZS5NK 
15-Sep Colin Ferguson              ZS5CF    
16-Sep Heather Barclay            Spouse of Rod Barclay ZS5RC 
16-Sep Phillip Mc Geoghegan   ZR5SAR 
20-Sep Ray Pitts                        ZS5RAY     
21-Sep Craig Hardman              ZS5CD  
26-Sep Damien Roodt               Son of Amanda & Brian ZS5BR 
26-Sep Brian Roodt                   ZS5BR     
27-Sep Cheryl Holliday              Spouse of Dave ZS5HN 
27-Sep Heather Trezona           Daughter of Carolyn & Dave ZS4DT 
30-Sep Chanelle Dupont           Daughter of Bony & Charly ZS5DU 
 
 
The Chairman, Committee and all the members of the Highway Amateur Radio Club join together in wishing you all a very HAPPY 
BIRTHDAY 
______________________________________________________________________________________________ 

FOR YOUR DIARY 
 All times quoted in SAST 

September 2011 - National Arbor Month 
 
1September  - Secretary's Day 
3 September - ZS6JVT Spring 40 Metre Youth Con-test 
3 and 4 September - All Asian DX Phone Contest 
4 September - DARC 10-Metre Digital Contest 
10 September - RTA, Johannesburg 
10 and 11 September - WAE DX SSB Contest 
16 September - World Ozone Day 
17 September - Programming in Windows, Durban 
17 September - Advanced Home Construction, Durban 
17 to 18 September - SARL VHF/UHF Analogue Con-test 
17 and 18 September - Scandinavian Activity CW Con-test 
20 September – HARC Monthly Club Meeting 19h00 for 19h30 
24 September - Heritage Day 
24 September - Heritage Day Sprint 
24 September – HARC Swap Shop? 
24 and 25 September - CQ Worldwide DX RTTY Con-test 
27 September - World Tourism Day 
28 September - SARL 80 m Club Contest, digital 
30 September - Schools close 
________________________________________________________________________________________________ 

mailto:admin@harc.org.za


HOTLINE NEWSLETTER 
 

Articles are always sought. Anybody having something interesting for the magazine, please e-mail it to me or snail mail it, thanks-
Ed(Tony ZS5GR) 

HARC AGM Feedback 
 
A splendid AGM was held on Tuesday 16

th
 August 2011, Keith and his committee were grateful for the grand turnout. 

Phil ZS5RJ was the interim chairperson and names were put forward for the new committee. These 10 people are listed  
in this Hotline, under EXECUTIVE COMMITTEE. The meeting closed at 20h20. 
 
A splendid spread of eats , liquid refreshment, tea & coffee were then consumed. 
 
The chairman’s report and treasurer’s report are being sent with this magazine.-Ed 
 
________________________________________________________________________________________________ 
 
Another Article from Craig ZS5CD. Article by Aldrich Daimler, originally printed in Journal of Borderland Research (Vol. LV, No. 1, 
Spring 1999) 
 
The Wireless of Nathan B. Stubblefield 

 
 
MANY would argue that Nathan B. Stubblefield’s invention in 1885 of wireless telephony was the real advent of radio, and rightfully 
so. Academicians of the radio elite would offer that there is a significant difference between that of “underground telephony” and 
“underground radio”. The signals used in underground telephony are said to travel thru the earth, while in underground radio, a 
portion of the signal reaches the surface of the earth and is propagated in a more Hertzian fashion. While this may be partly true, 
the method of propagation is essentially the same – the difference lies with the frequency used. Underground telephony utilizes 
audio signals – frequencies which are considered to be in the VLF (Very Low Frequency) range. Radio telephony utilizes RF (Radio 
Frequency) frequencies which are categorized as considerably higher than that of acoustic signals. So, Nathan Stubblefield did 
invent radio – VLF radio. 
 
Stubblefield’s underground telephony VLF system was very simple. Two metal rods were used for each “telephone set”, and were 
inserted into the ground several feet apart. Each set was outfitted with a large horn to act as a loudspeaker. A small carbon button 
microphone transmitted the voice messages thru the earth to the other receiving set. The most interesting thing about the device is 
that it was powered only by the natural currents of the earth, derived solely from his patented “earth battery.” 
 
There is considerable evidence that Nathan Stubblefield demonstrated his VLF radio system several times, and there are many 
accounts of public demonstrations. The first documented public demonstration was held in his hometown of Murray, Kentucky in 
January of 1902. Later that year (March 1902) Stubblefield sent wireless messages from a steamship to stations on the shores of 
Georgetown. Stubblefield was then to demonstrate the apparatus in Manhattan’s Central Park. Unfortunately, Stubblefield could not 
find suitable ground conducive to the experiment, and quickly abandoned the demonstration. In all of these demonstrations, 
Stubblefield never achieved any greater sending distance than one mile. While this may be considered a poor performance for a 
wireless communications system, one must remember that Stubblefield utilized only the natural power of the earth for these 
transmissions – his earth battery being the operative power source. Stubblefield later suggested that he was developing a more 
powerful apparatus using automatic relays in which “distance would be unlimited.” For reasons unknown, Stubblefield would later 
abandon “earth telephony” in favor of experiments with wireless radio thru the air. Either Stubblefield became disenchanted with the 
performance of his ground VLF system, or he simply left the idea to the many patent infringers to figure out. It is probable that the 
latter reason combined with the Central Park failure caused Stubblefield to abandon any further explorations with his underground 
telephony system. 
 
While we may pick up these experiments where Stubblefield left off, several considerations must be addressed. Most important, of 
course, being the fact that we do not have all of the information concerning his mysterious earth battery source. Many have tried to 
recreate Stubblefield’s earth battery from the patent specifications only to be completely disappointed with the output. While it is 
well known that only proper placement of the earth battery will procure desirable results, no one to date has achieved the power 
suggested by Stubblefield. But, if we are to conduct our experiments chiefly to observe the characteristics of VLF propagation thru 
the earth, we may continue. 
 



An obvious choice for power source/transceiver is a pair of matching public address systems. Here, one possesses the ability to 
greatly vary the input/output of the system. The volume control on most any amplifier suffices. Simply connect the output leads for 
the speaker connection to the ground rods of one unit, and connect the grounds of the second unit to the microphone input. The 
units must be DC or battery powered though, as a typical alternating current supply will sufficiently destroy the signal by its 
introduction of 60 cycle noise and ground feedback loops. Small portable amplifying units such as the PA system can be easily 
obtained or built for the purpose. One must take care not to perform the experiment with any proximity to conventional power 
sources as these will interfere with the signals. Special filtering circuits can be designed to rid the units of most noise. 
 
Now, specific attention may be focussed on the placement of the ground rods for the experiment. While geomantic considerations 
(such as a dowser might use) should be implemented, one must not forget conventional rules of propagation thru a restrictive 
medium such as the earth. The range of transmission will be determined by many variables, including the homogeneity of the land 
in terms of direction, moisture content, time of year, terrain, etc. Since the earth becomes a giant sheet resistance, one must adjust 
the distance between the ground rods accordingly. Generally, the farther apart the rods are, the more distance the signal will travel 
(conventionally, about 30 to 50 times the rod spacing), so that a distance between the rods of 10 feet will yield a range of 500 feet, 
and a distance between the rods of 50 feet will yield a range of 2500 feet. Unconventional manifestations of range have been 
achieved on the order of several miles with proper placement of the rods, and sufficient power outputs. 
 
One of the main drawbacks of this system which Stubblefield encountered was that there could be no privacy in such 
transmissions, as anyone with a similar receiver could easily eavesdrop on the conversation. Specific encoded modulations could 
be introduced into the signal to be demodulated and decoded at the receiving end, but this would warrant extensive modification to 
the present experiment. The significance of the experiment then lies solely on the investigation of the propagation of these VLF 
currents thru the earth, and to determine whether or not great distances can be achieved at fairly low output levels with the proper 
placement of the earth terminals. 

 
Parts List 
Resistors: 1/2 watt 
RI, R8 – 4.7k ohms 
R4 – 470 ohms 
R2 – 100k ohms 
R5 – 6.8k ohms 
R3 – 10k ohms 
R6 – 33k ohms 
 
Capacitors: 15 volt or higher C1, C3 – I mf 
C2 – 15 mf, electrolytic 
C4, C5 – 5 mf electrolytic 
T1 – 6.3 volt filament transformer (used as output transformer) 
SW1 – SPST toggle switch 
SW2 – 4 pole, 2 position spring lever return switch 
81, B2 – 6V lantern batteries, 8 D size batteries 
J1, J2 – bannana plugs 

Q 1, Q2 – 2N 1191 or 2N650 Q3 – 2N 176 or 2N669 
 
________________________________________________________________________________________________ 
Humourous Joke   From Peter ZS5PJW 
 
California vintners in the Napa Valley area, which primarily produce Pinot Blanc, Pinot Noir, and Pinot Grigio wines, have 
developed a new hybrid grape that acts as an anti-diuretic. 
It is expected to reduce the number of trips older people have to make to the bathroom during the night. 
 
The new wine will be marketed as :     PINO MORE 
________________________________________________________________________________________________ 
From Rob Suberg: Domestic Application of a PV system by GA Keen, Independent, and PJ Lloyd, Energy Institute, CPUT. 
First presented at DUE, 2011. 
 
A home in Cape Town was equipped with 3,8 kWp photo-voltaic (PV) panels and associated inverter and batteries. During the first 
year of operation, it was found that the PV panels delivered 6431 kWh at an average capacity factor of 19,3%. 
The house demand of 3129 kWh was met partly by the PV panels, partly by the batteries (666 kWh) and partly by the grid (978 
kWh). 
This meant that there was an excess of PV power that had to be dumped (2771 kWh) because it was generated when the batteries 
were essentially fully charged and there was insufficient domestic demand. Two operational strategies were tested, one simulating 
fully off-grid performance and one using the PV or grid supply on demand, with no supply from the batteries. Off-grid required 
operator intervention, but imported half as much energy as the on-demand strategy, which, in turn, was easier to operate. Once a 
baseline had been established, an LP gas-powered generator was installed to confirm the findings and also to see whether the 
strategies tested had been realistic. The first few months of operation with the generator are reported. The results are discussed in 
terms of the poor efficiency of lead acid batteries, the need to be able to export surplus power back to the grid, and the possible 
impact of new battery technology.  
There is ongoing interest in the possibility of making wider use of renewable energy, particularly in homes. Solar water heaters are 
an obvious application, and they are becoming widespread. Electrical supply from renewable sources is also very desirable, as the 
domestic electrical demand is a significant contributor to the peak demand on the grid. The more that households can be 
independent of the grid, the lower will be the peak demand. However, the most likely renewable candidate, photovoltaic (PV) 
technology, suffers from the problem that it generates power when the sun is shining, whereas most  households need power at 
night and in the early morning. Either some means of storage is necessary, or the system must export excess power during the day 



and import it from the grid at night. This latter strategy may reduce the householders’ costs, but leaves the peak demand on the grid 
unchanged. The concept of integrating storage with grid-tied PV systems is being actively pursued on both sides of the Atlantic. 
The goal of this study was to attempt to take an ordinary suburban house off fossil based energy and then to explore strategies for 
integration with the grid.  
 

                                    
Fig. 1: Overall PV circuit and measuring points M.                              Fig. 2: Energy generated by PV and PV capacity factor. 
 
The ideal strategy would a) import a minimum of fossil based energy, b)export a maximum of surplus renewable energy c) have 
minimal operator input and d) optimally remove load from the grid, so assisting the grid. Minimal import of fossil energy implies 
a maximum onsite use of renewable energy. Surplus (potential export) energy was measured and dumped in this study. Operator 
input consisted of manual management of domestic loads (and grid import) to suit the weather conditions. The grid could be 
assisted by taking the house off the grid during grid peak load times (if it was not already fully off-grid). The differences between the 
two strategies of simulated net metering and simulated off-grid operation were evaluated. Later, the opportunity arose to expand 
the findings by using a generator to move fully off-grid, and preliminary findings are reported here.  
Test arrangements  
In 2008, a 3,8 kWp array of 20 Sanyo HIT 190 PV panels was installed. It was connected in 10 paralleled strings at 109 V DC to a 
single phase 6 kW “MLT Drives Power Star” bi-directional inverter/charger, fitted with a maximum power point tracking solar 
regulator, a data logger and a remote WiFi “System Control And Data Acquisition” (SCADA) program, with internet connectivity for 
remote monitoring and control (MLT Drives, Cape Town). The inverter was connected to a 24-cell deep-cycle flooded lead/acid 
solar battery pack (Millennium Solar SA Mil21 F by First National Battery, South Africa) of 750 Ah (C 100) and 48 V DC nominal. 
The inverter fed power to most of the household (including all lights, all power sockets, pool pump and garage sub board). The 
remaining house load, namely the cooking stove hob, two electrical ovens and the top-up electrical heaters of the two hot water 
geysers normally heated by solar collectors, was fed directly by the grid mains power, independently of the solar system. The 
generator was supplied by Polar Power and comprised a proprietary DC generator driven by a 3-cylinder Daihatsu LP gas-fuelled 
watercooled engine. Output was nominally 10 kW at 2600 rpm, although it was normally operated at 1200 rpm to yield 4 kW. The 
power was supplied at 50 V, which integrated directly into the inverter system, which merely saw the generator as another battery. 
The circuit is shown in Fig. 1. 
Measurements were made at various points in the circuit, generally once a month. However, on some occasions the operating 
strategy was changed in mid-month, and measurements were therefore taken at the time of changeover. All data were captured by 
the SCADA at 10 min intervals, with assessment offline. Two strategies were tested. In the first “off-grid”, the load was met first by 
the PV system directly, secondly by the batteries, and only by the grid (or generator) if the first two were inadequate to meet the 
demand. The grid was therefore treated as a standby generator until one became available. In the second strategy, “net metering”, 
the load was met first by the PV system directly, and then by the grid (or generator), and only by the batteries as standby if the grid 
failed. 
Result 
The energy generated by the PV cells month by month is shown in Fig. 2. Note the marked difference between the summer peaks 
and the winter troughs of energy, a 2:1 ratio. It was noticed that on a partly cloudy day, the cool panels generated their highest 
values in the sunny intervals. On one such day, 5,3 kW was briefly observed from an array rated at 3,8 kWp. Also shown is the 
capacity factor for PV generation, being the ratio of the kWh produced in a month to the kWh that would theoretically have been 
produced had the sun been shining continuously, expressed as a percentage. Over the year 1 May 2009 to 30 April 2010, the array 
produced a total of 6431 kWh. The average capacity factor for the year was 19,3%. During the year 1 May 2009 to 30 April 2010, 
the gross demand of the household was 4152 kWh, of which 1023 kWh went to the stove and geyser circuit that was independent 
of the PV system, leaving 3129 kWh to be delivered from the PV system. The inverter drew 6431 kWh from the photocells, 978 
kWh from the grid, and 666 kWh from the batteries, or a total of 8075 kWh. It delivered 3129 kWh to the house, 1223 kWh to the 
batteries and dumped 2771 kWh, or a total of 7123 kWh. The inverter efficiency was therefore 7123/8075 or 88,2%. 
The batteries absorbed 1223 kWh and delivered 666 kWh, for an efficiency of 54,4%. The effect of the relative inefficiency of this 
part of the system was to reduce the overall efficiency to 79,6%. This assumes, of course, that the power dumped was usefully 
used. If it were treated as waste, then the overall efficiency dropped to 39,6%  
______________________________________________________________________________________________________ 
                        Grid to inverter  Import from battery   Export to battery  Energy dumped 
                                M4                      M5                           M6                                  M7 

Off-grid                 263        772                             1358                              1788 
Net metering         1061                                     52                                216                            1481 
 

                       Table 1: Comparison between off-grid and net-metering performance 
                                       (1958 kWh house demand in each case). 
                     
                        Battery efficiency              Inverter efficiency                   Overall efficiency               Efficiency with waste 

Off-grid                     56,9%                                   89,2%                                   75,7%                                     39,6% 
Net-metering            23,9%                                   89,2%                                   85,0%                                     48,4% 
 

                        Table 2: System efficiencies under two operating strategies 



There were marked differences in the system performance between operation “off-grid” and “net metering”. There were 240 days of 
operation off-grid and 125 days net metering. To normalise the data, the net-metering data were scaled to meet the same 
household demand as offgrid. The two are compared in Tables 1 and 2. After the baseline had been established, the generator was 
introduced and operation continued in the off-grid mode for three months. It was a relatively warm winter with good PV 
performance, and the actual need for generator input was small. Table 3 compares operation with and without the generator 
supply, again scaled to a house demand of 1958 kWh. Incorporation of the generator had a slight impact upon the various 
efficiencies, as shown in Table 4. Discussion In attempting to apply PV to the needs of the home, one is faced by a mismatch 
between the time when the power is needed (generally during the night and early morning) and the time when the photovoltaics are 
generating. The solution normally applied is to shift as many loads as possible to periods of sunshine and then to use the batteries 
to store the energy during the day, and to draw down the batteries at night. Unfortunately, batteries are expensive, and it is difficult 
to justify provision of sufficient storage energy to meet the household’s needs fully. In the present case, some of the high-current 
applications, such as waterheating and electric hobs and ovens, could be removed from the PV circuit by placing them on an 
independent circuit. The PV circuit was then responsible for meeting all the other household demands, including powering a 
swimming pool pump (in summer) and a borehole pump. 
_______________________________________________________________________________________________________ 
 
                                        Grid to inverter   Battery import   Battery export    Energy dumped     Generator import 
                                                 M4                     M5                    M6                      M7                              M8 
Off-grid                                    263                    772                  1358                  1788                                0 
Off-grid +generator                 205                    620                   1021                   904                                70 
 
                                               Table 3: Comparison of operation with and without generator. 
 
                                        Batteryefficiency      Inverter efficiency     Overall efficiency     Efficiency with waste 
Off-grid                                     56,9%                      89,2%                         75,7%                           39,6% 
Off-grid +generator                   56,0%                      90,2%                        71,2%                           38,5% 
 
                                              Table 4: Impact of including the generator. 
________________________________________________________________________________________________________ 
 
High currents reduce available battery voltages rapidly, and this can adversely affect other low-current applications, so removing 
the high-current demands is a practical way of overcoming this problem, and reducing the needed battery capacity. In true off-grid 
operation, the high-current applications would probably be replaced by a thermal fuel such as gas. The solar system also had to 
cope with the volatile nature of domestic loads. The PV panels operated well. Over the course of the year, they produced nearly 
twice the power demand of the house. Clearly, during the shorter days of winter, their yield was reduced, but the panel net monthly 
output always exceeded the domestic demand (excluding the high-current loads). Thus the goal was essentially achieved, at the 
expense of excess energy in summer. The question then arises as to what happened to the excess energy. Some obviously went 
into recharging the batteries. The amount used in this way depended on the operating philosophy. When operating off-grid, about 5 
kWh per day were fed to the batteries, and about 2,5 kWh recovered. One of the battery problems encountered was that lead-acid 
batteries recharge slowly towards the end of their recharge cycle, so even though there was excess power at the end of the day, 
the batteries could not be fully charged. It was thus always necessary to send power to waste, and, typically during off-grid 
operation, about 7 kWh/ day had to be wasted. In spite of this, it was necessary to import about 1 kWh/day from the grid. 
The situation was slightly different when operating with net metering, and using the batteries merely as backup. Now the batteries 
took less than 1 kWh/d, and their contribution to the total consumption was negligible. However, some 6 kWh/day had to be 
dumped and about 4 kWh/day imported from the grid. The battery efficiency was always low. When operating off-grid, i.e. working 
the batteries as hard as possible, they achieved over 55% efficiency. When using the batteries as backup, the efficiency dropped to 
less than 25%. They were standing idle and absorbing energy. The inverter efficiency, however, was excellent. It proved reliable, 
robust and capable of yielding excellent data. Some features, such as the soft starting of motors, were invaluable in ensuring 
continuous power. Other features, such as its safety when connected to the grid in such a way that excess power could be fed back 
into the grid, could not be tested. The overall efficiency was significantly higher when operating in the net metering mode than when 
off-grid, as batteries were effectively not used. In both cases, however, if the excess power could not be usefully used, but dumped, 
then the overall efficiency was less than 40%. 
Incorporating a generator did not have a significant effect. As indicated earlier, conditions were such that, even under off-grid 
operation, it was not called on to make a significant contribution. Indeed, once operation reverted to net metering, it made no 
contribution at all. Even when operating under offgrid conditions, the generator was only brought into action when the batteries 
reached low charge, the weather was inclement and the household demand rose. The generator seems, however, to have 
significantly reduced the energy that had to be dumped, although this finding must be treated with caution because the effective 
test duration was only three months, and the weather combined with the season to maximize the battery use during this time. 
Nevertheless, a significant disincentive to the wider application of PV power domestically is the refusal of local authorities to permit 
excess power to be fed into the low voltage distribution grid. 
One reason given is that the regulations do not permit the return power to be metered. This is unfortunate, because bidirectional 
meters are widely available. In the test period of this study, the power drawn from the grid totaled This is unfortunate, because 
bidirectional meters are widely available. In the test period of this study, the power drawn from the grid totaled 2001 kWh; that 
dumped totaled 2771 kWh, so there would have been a net supply to the grid of 770 kWh or about 2 kWh/day. That is not a huge 
amount,but the grid has also benefited by not being called on to supply about 10 kWh/day for the home itself. A second reason 
given for not accepting return of surplus energy into the grid is the fear of harmonic distortion. This may have been true in the early 
days of inverters; modern inverters give a clean sine wave and match the phases well, so the justification seems spurious. 
The third reason is the potential for power lines disconnected at the local distribution point to remain live because of power being 
fed in. 
Again, modern designs of inverters provide protection against this kind of incident – they are required to under international 
standards. IEC 61727 gives the requirements for the interface between PV systems and the utility; IEC 60364-7-712 sets out the  
requirements for installing PV systems in buildings; and IEC 62116:2008 (ed 1) gives a test procedure for ensuring that the 
interface between the PV system and the grid is safe. 
South Africa has a draft specification NRS 097 Part 2 which is nearing completion and which incorporates these IEC requirements, 



but there is no indication of when it will come into force or whether municipalities will implement it. However, it is clear that, because 
of the mismatch between demand and generation in domestic PV systems, domestic installations will always need to dump power. 
As South Africa needs power, the responsible authorities should facilitate the opportunity to have PVequipped households feed 
excess power into the grid without delay.  
The final thought concerns batteries. 
This study has shown that lead acid batteries are less than sub-optimal in this application. Even in cells specially designed for solar 
applications, the life of the cells is determined by the depth of discharge. To get 5000 cycle life (about 10 to 12 years), the depth of 
discharge must not exceed about 20% of full charge. Because of the slow charge (and discharge) allowable, it is difficult to achieve 
more than 95% of full charge. So you may use only 15% of the electrons for which you pay – at best. Moreover, when the batteries 
stand reasonably fully charged, they leak, which is why the efficiency of operation under net metering was so low. It was constantly 
necessary to make up the leakage. In this study, it became clear that improved or increased storage could reduce operator input 
considerably under the off-grid strategy and thus make this strategy more attractive. There are indications that lithium batteries will 
offer more rapid charge/discharge rates and long life even with 80% discharge. Of course, they have not been tested for long 
enough to be certain of the claims for long life, but manufacturers have indicated that they might guarantee a 20 000 cycle life span 
with shallow cycling. 
This would totally alter the economic picture. At present the cost of generation in small, ground-mounted PV systems is very high. 
For IRP2010, the Electric Power Research Institute [EPRI] estimated a levelised cost of power generation for a 250 kW installation 
in Cape Town of between R3,94 and R4,06/kWh. 
Photovoltaics are not very sensitive to scale, and domestic power costs would be similar. On the same basis, and employing a 
modern battery with a 25 year life and 20% battery utilisation, we estimate levelised costs of below R2/kWh, provided sale of 
excess energy is possible at rates approaching the rates charged for grid electricity. This finding indicates that a change in battery 
technology could completely alter the view that photovoltaics are not competitive with other renewable sources. 
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Article on DSTAR  - From Wikipedia-Ed 
 
DSTAR: (Digital Smart Technologies for Amateur Radio) is a digital voice and data protocol specification developed as the 
result of research by the Japan Amateur Radio League to investigate digital technologies for amateur radio. While there are other 
digital on-air technologies being used by amateurs that have come from other services, D-Star is one of the first on-air and packet-
based standards to be widely deployed and sold by a major radio manufacturer that is designed specifically for amateur service 
use. 
Other non-digital voice modes such as amplitude modulation, frequency modulation, and single sideband have been widely used 
since the first half of the 20th century. By comparison, digital D-STAR signals offer clearer signals and use less bandwidth than 
their non-digital counterparts. As long as the signal strength is above a minimum threshold, and no multi-path is occurring, the 
quality of the data received is better than an analog signal at the same strength. 
D-Star compatible radios are available on HF, VHF & UHF, and microwave amateur radio bands. In addition to the over-the-air 
protocol, D-Star also provides specifications for network connectivity, enabling D-Star radios to be connected to the Internet or 
other networks and provisions for routing data streams of voice or packet data via amateur radio callsigns. 
The first manufacturer to offer D-Star compatible radios is Icom. As of July 06, 2011, no other amateur radio equipment 
manufacturer has chosen to include D-Star technology in their radios. The technology requires the use of a proprietary AMBE 
Codec that is owned by Digital Voice Systems, Inc. and is only licensed to Icom at this time. 
NOTE: 
(Kenwood "re-badges" an Icom radio in Japan which is not for sale outside Japan.) 
________________________________________________________________________________________________________ 
Inspirational  Sayings From the ‘net-Ed 
 
The dictionary is the only place that success comes before work. 
Vince Lombardi 
 
Be not afraid of going slowly; be only afraid of standing still. 
Chinese Proverb 
 
When life gives you lemons, cut them in half and squirt life in the eye! 
Author Unknown 
 
Each morning when I open my eyes I say to myself: I, not events, have the power to make me happy or unhappy today. I can 
choose which it shall be. Yesterday is dead, tomorrow hasn't arrived yet. I have just one day, today, and I'm going to be happy in it. 
Groucho Marx 
 
You have to have a darkness...for the dawn to come. 
Harrison Ford 
 
If you're not failing every now and again, it's a sign you're not doing anything very innovative. 
Woody Allen 
________________________________________________________________________________________________________ 
 
 



 

HIGHWAY AMATEUR RADIO CLUB INFORMATION 
MEETINGS 
The Club holds its monthly meetings at the Pinetown Girl Guides Hall, Lytton Crescent-(off Bamboo Lane), on the 3rd Tuesday of 
the month, starting at 19h00 for 19h30. Refreshments are available at a nominal price, Swap Shop held quarterly on last Saturday 
of month Talk-in facilities on the Repeater frequency (145.625Mhz)-at different venues. 
 
The Committee holds its meetings on the third Tuesday of every month at the Girl Guides Hall in Pinetown starting at 18h00. 
BULLETINS 
The Club’s weekly bulletin is broadcast every Sunday morning at 07h45 on the Highway repeater 145.625 Mhz . A  recording of 
the bulletin is re-broadcast at 18h30 on a Sunday evening on the repeater frequencies. 
 
The S.A.R.L weekly bulletin (in English) is relayed onto the Durban repeater at 08h30 on a Sunday morning. 
 
The KZN Hamnet bulletin can be heard on the HARC repeater (145.625Mhz)  every Sunday morning at 07h00 .  
 
AMATEUR RADIO NETS.  
The Kwa-Zulu/Natal Net, of long-standing starts at 06h00 on a frequency of 7.055 MHz. in winter and 3.650Mhz. in summer and 
continues until 07h40. Colin ZS5CF hosts the net from 06h00 & Gary Potgieter (ZS5NK)-takes over later on. 
Interest Group nets are conducted on the 145.625Mhz in the evenings. They are:-  
 
Mondays 19.30 AR Newsline and thereafter a simplex net hosted by Derek ZS5DM 
Tuesdays 20.00 Ladies Net  with the ladies-Last Tuesday of Month 
Wednesdays 19.30 Hamnet Indaba (ZS5WFD)-Last Wednesday of Month –Weekly informal net 
Thursdays 19.30 Technical  net, presented by Alvin ZS5AES, hosted by Tubby ZS5TUB 
Fridays 19.30 Future: Digital Net  
Saturdays 19.30 Vacant 

Sundays 19.15 Vacant. 
 

The SARL Presidents Net  can be heard on the evening on Sundays on the 145.650Mhz repeater whenever the Intecnet is 
scheduled by Hans ZS6AKV. Licensed Amateur Radio Operators are invited to join in. 
 
HIGHWAY HOTLINE NEWSLETTER. 
This newsletter is published every month and  distributed by e.mail. Members without the facility will  have their copies posted to 
them.  It is also available on the H.A.R.C Website.  The editor is Tony Mayall (ZS5GR)  Telephone (031) 708-3078,   Email address 
is hotline@harc.org.za, physical address is 71 Dilkoosh Road, Northdene, 4093. 
 
INTERNET WEB SITE ADDRESSES. 
SOUTH AFRICAN RADIO LEAGUE :  http://www.sarl.org.za 
HIGHWAY AMATEUR RADIO CLUB.  http://www.harc.org.za  The Webmaster is Brad Phillips (ZS5Z). 
HARC Fax Number: 0866 225 680 
 
E-MAIL  ADDRESS OF THE CLUB.  harc@harc.org.za 
 
SWOP SHOP. 
The last Saturday quarterly starting at 11h00 for 11h30  at different venues.   .-See calendar of events 
 
APRS 
Mobile AND base stations should use WIDE5-5 (or less) for their UNPROTO paths. Mobile beacon rates should be at about 1min 
intervals, while home stations should be set at 60min. "Voice Alert" ctcss tone should be set to 136.5Hz only on mobiles. 
 
PACKET RADIO-News from ZR5S 
For those wanting to work packet radio, a PBBS (small mailbox) is available on ZS0PMB-1 on the aprs freq of 144.800Mhz. For 
those not able to access ZS0PMB direct, you can connect to it by typing C ZS0PMB-1 v ZS0DBN. 
APRS traffic is minimal at this stage so combining packet radio here should not cause interference. 
 

VISITORS ARE ALWAYS WELCOME TO ATTEND ALL OUR FUNCTIONS. 
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