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Secretary, C. F. Cowan  PO Box  27-731, Mt Roskill. Auckland 1440
Ph/Fax 09 626 5113  E-mail > charles.cowan@clear.net.nz
NEWSLETTER
8/ 2007
OUR ANNUAL GENERAL MEETING WILL BE HELD ON THURSDAY 23RD AUGUST 2007

PLACE:-  The Sports Bar & Restaurant, Alexander Park Raceway, Gate ‘B’ ( First entrance from Manukau 
                Road Epsom). This is on the ground floor of the main stand on the left. Plenty of parking.
TIME:-     The restaurant opens at 6.00pm and we have scheduled the AGM for 7.30pm. The restaurant 

     offers a roast meal and dessert for about $12 or you can order from the black board menu.
PROGRAMME:-  Our AGM as required by our Rules. By request we have booked the same venue as last year with a guest speaker who is a representative from AVO who will give a short demonstration of their latest multifunction tester. Please come along and support us, you will not be pressured into joining the Branch Executive unless you wish. We would really welcome your input if you could see your way clear to do so. Our long standing Executive Committee, with some members having served you for over 20 years, have indicated that they are willing to stand again. Partners and visitors are welcome to join us.
BUSINESS:-  Receiving reports on the years operations from the President, Secretary and Treasurer. The setting of the Auckland Branch portion of the annual subscription. Election of the Branch Executive Committee , General business..
LAST MONTH’S VISIT:-
A synopsis of our meeting last month at Ellis & Co. follows. As our President was absent it has been gratefully supplied by Past President Joe Heappey.

The attending members and guests were welcomed by David Miller and introduced to the seven divisions of Ellis and Co. (Lampholders, Signage and Safety products, Emergency Lighting, Conduit, Ducting, Water Features and garden products.

Among the companies that Ellis represent are Rockwell, Allen Bradley, Novaris, Brady, Fortress, Vass, Bomac-Altrac, Novaris, and Marshall Tufflex.

The presentation of the evening was on Novaris lightening surge and spike protection.

The Standards discussed were AS1768 on lightening protection and AS4070 on surge protection.

 Novaris equipment in relation to problems caused by direct and indirect lightning strikes and other electrical disturbances on power and data signalling lines. Such problems contribute to or directly cause the failure of sensitive electrical and electronic equipment. 

MOVs are degraded with each surge they experience. Therefore, in order to achieve a long lifespan for an MOV based power line surge protector one needs to select the surge rating carefully. Novaris have developed a MOV surge rating guide to do just this. 

The location, intensity, and frequency of lightening strikes should b taken into account when selecting lightening or surge protection metal oxide varistors (MOVs).

Novaris recommends higher surge ratings for sites that experience more than 30 days of thunderstorms per year.            

Another factor is whether the power cables into the site are underground or overhead. Higher surge ratings are required for sites with overhead cables because overhead cables are more susceptible to magnetic and electric field coupling. 

 Generally, a lightning strike will induce equal voltages and polarity  on each line with respect to earth. This is due to the physical arrangement of the lines (they are close together and parallel to one another). This is called a "common mode" surge, because the surge is common to each of the lines. 

A surge occurring between the lines is called a "transverse mode" surge. These can also result from a lightning strike, especially if one line is struck directly. A more common cause however, is from power system switching operations (such as power factor correction), motor starts and so on. 

In almost all cases it is vitally important to protect against both common mode and transverse mode disturbances. Mains-connected equipment has all of its electronic circuitry connected between line and neutral (or from an internal power supply that is connected between line and neutral). It is very rare for components to be connected between line and earth or neutral and earth. So generally it is the role of L-N protection to prevent electronic circuitry from being damaged, whilst L-E and N-E protection is necessary to stop flashovers only. 

n countries using a MEN (multiple neutral earth) system such as New Zealand, the neutral conductor is earthed at the main switchboard. This means that any surge, whether common mode or transverse mode, will exist between line and neutral (transverse mode) beyond the main switchboard. It may still be necessary to protect against common mode surges in these circumstances due to locally generated disturbances and inductive effects. 

 Let-through voltage is an indicator of a surge protector's ability to provide protection. 

It is measured by applying a standard surge waveform to the protector and measuring the resulting voltage at the protector's output terminals. It is intended to measure the voltage that is "let-through" to the equipment. However, in practice, the installation of the surge protector also affects the voltage that is experienced by the equipment.. 

There are two different types of power line surge protector: Surge diverters and surge filters. Surge diverters are shunt (parallel) connected. This means they are connected across the lines. They prevent surges from damaging equipment by diverting the surges to earth. Surge diverters may consist of any type of surge protection component or a combination of them. Depending on the type of surge protection components used, the let-through voltage of a surge diverter may be as low as 600V, or as high as 1000V (based on 220 / 230 / 240V systems, measured using a 6kV 1.2/50us, 3kA 8/20us combination surge). 

The let-through voltage of a surge diverter is measured at its terminals. However, the connected equipment also experiences the voltages developed across the leads that are used to install the surge diverter. 

 Using the standard wave the peak voltage developed across the lead was approximately 520V. With the surge current increased to 20kA (as may occur in a category C location) the voltage developed across 1m of 6mm2 is over 3kV. This voltage is mainly due to the inductance of the lead and not its resistance. This can be seen by looking at the voltage and current waveforms together. (Note that induced voltages are proportional to the rate of change of current, and resistive voltages are proportional to the instantaneous current). At the start of the current surge the instantaneous current is at its minimum of zero, but the rate of current rise (di/dt) is at its greatest at approximately 2kA/us. It is at this instant that the voltage is at its greatest at 520V. When the current reaches its peak of 3kA, the rate of change of current is at a minimum of zero. At this instant the voltage is just 30V. This confirms that the voltage is mainly due to inductance. 

The voltage developed across 1m of 25 x 6mm busbar. reaches a peak of 360V. While this figure is less than that for the 6mm2 cable, however it is still appreciable. 

In the example above, the let-through voltage of the surge diverter is 800V, however, due to the voltages developed across the connecting leads, the voltage experienced by the connected equipment was more than twice this at 1800V! 

This illustrates that the protection provided by a surge diverter is highly dependant on how it is installed. Very long leads will render a surge diverter ineffective. 

 Surge Filters (series connected).  

Surge filters consist of three stages. If one stage were to fail, the other two will still provide protection. This is one of the many advantages that surge filters have over surge diverters. 

The first stage of a surge filter is a line side surge diverter. Its role is to divert most of the surge energy to earth. 

  The second stage is a low-pass filter. It consists of a series connected inductor and a parallel connected capacitor. The values of the components are chosen such that the 50Hz (or 60Hz) power passes through the filter with minimal attenuation, whilst surges, with major frequency components between 10kHz and 1Mhz, are highly attenuated. The LC low-pass filter also provides some attenuation against noise. 

The 50Hz (or 60Hz) current being drawn by the load must pass through all of the surge filter's series connected components. These may include terminals, fuses or circuit breakers and inductor. Therefore, these components must be suitably rated to handle the maximum load current. Novaris manufacture filters suitable for load currents from 5A to 1600A and beyond. 

The third and final stage is a load side surge diverter. Its role is to divert the remaining surge energy to earth. It also provides protection against surges that may be generated by loads (motor starts for example). 

The length of the shunt-connected leads on both the line side and load side surge diverters as well as the capacitor affect the let-through voltage of the surge filter. Fortunately, these lengths are set by the manufacturer. With this in consideration, a surge filter can be designed and manufactured with very short shunt-connected leads, minimising its let-through voltage. 

The length of the shunt-connected leads on both the line side and load side surge diverters as well as the capacitor affect the let-through voltage of the surge filter. Fortunately, these lengths are set by the manufacturer. With this in consideration, a surge filter can be designed and manufactured with very short shunt-connected leads, minimising its let-through voltage. 

In the example above, the line side surge diverter plus its connecting leads have 1000V across them in the event of a surge. The voltage dropped across the inductor is 600V, leaving only 400V across the output. This is far superior to that of a surge diverter, especially considering that it is independent of the way it is installed. 

Diverter ~ filter comparison summary: 

The let-through voltage of a well designed surge filter is low enough to ensure effective protection of even the most sensitive equipment, however, the let-through voltage of a surge diverter may not be. Therefore, it is recommended that all sensitive equipment be protected by a surge filter. The voltage experienced by equipment depends on the length of installed leads for a surge diverter, but not for a surge filter. 

Surge diverters provide only one stage of protection, whereas surge filters provide three stages of protection. Because surge filters consist of two surge diverters and a LC low-pass filter, they are more expensive than a surge diverter alone. This is the only reason why surge diverters are used over surge filters in some cases. 

The LC low-pass filter in a surge filter provides some filtering against noise. Surge diverters do not have this feature. 

  When one MOV fails, it is likely the others have also suffered considerable degradation and so the unit should be replaced as soon as possible. 

Another feature of the unit is its external alarm. This is a voltage free clean changeover contact setup, with both normally open and normally closed configurations. This allows the status of the surge diverter to be monitored remotely. 

As mentioned in the third section of this course (surge protection background), MOVs become very hot in the event of a sustained overvoltage and can catch fire or explode. Novaris MultiMOV surge diverters have what is referred to as 'thermal sensing'. The MultiMOV senses when any of the MOVs overheat and warns the user by way of the display flashing '000' and the external alarm being activated. The MOV is not disconnected from the circuit, as whilst it has suffered some damage it is still likely to provide protection. 

In the most severe case where the MOV catches fire or explodes, the damage is kept safely within the all-metal enclosure of the MultiMOV. Furthermore, the MOVs are on a second circuit board that faces down into the metal enclosure meaning the display circuitry will not be damaged in the event of a catastrophic MOV failure. 

Plug-In Protectors;   Novaris plug-in surge filters plug directly into GPOs and provide two surge protected outlets. 

Like all Novaris surge filters they feature all-mode, three-stage protection. Since they are intended for category A locations the first stage MOVs are rated at 16kA. The second stage filter attenuates surges and low level noise and harmonics. Additional radio frequency interference (RFI) filtering up to 1GHz is optional. The third stage MOVs are rated at 8kA, 50% of the first stage surge rating even though only 5 - 10% of a surge reaches the third stage. 

All Novaris plug-in surge filters feature LED indication. A red LED shows that the unit is receiving power. A green LED shows that the MOVs are okay. 

Additional protection for either telephone line (RJ11 sockets) or CAT5 cable (RJ45) is optional. This is ideal for fax machines, computers with modems and computers with network connections since they require protection both power and telephone line or CAT5 cable. 

  Data Protection

Their features include a 20kA surge rating, plug-in terminals, DIN compliant profile, quality metal enclosure and a failsafe design. The failsafe design consists of track fuses that are designed to blow if the protector experiences a unexpectedly large surge that is likely to damage the components. The protector will then cease passing the signal making it easy to detect the failure. 

 Gas Discharge Tubes 

Novaris standard gas tube type protectors consist of a GDT (with 20kA 8/20us surge rating) between the inner and outer conductor. They are suitable for applications up to RF powers of 1kW and frequencies from DC up to 2GHz (varies depending on connector type). They are compact and economical, have quality metal housings, mil spec connectors, and fast firing GDTs. 

The DC firing voltage of the GDT must be chosen to suit the application. The lower it is the lower the let-through voltage of the protector is. However, the DC firing voltage must be sufficiently high as to prevent the GDT from clamping the signal under normal operating conditions. Novaris have developed a DC firing voltage selection chart for varying signal power levels. It ensures the GDT will give the best protection without clamping the signal under normal operating conditions. 

 All the above information and more was presented in a series of  charts, displays, and question and answers .

The CDs that were given along with other samples of the industrial and safety products that are available from Ellis and Co made sure that any points that were missed by those attending could be caught up as homework  An extremely informative evening.

We are always looking for venues or ideas for our monthly meetings. Somebody must have ideas. Let us know and we will follow them up. You could help us a lot with some input in this matter.
Don’t forget Dave Cave is still looking for input to our magazine. Let us know if you have anything that may be of interest to other readers.
If you are receiving this newsletter by post and you do have E-mail facilities please advise the Secretary so the you can be put on our data base and savepostage.

Charles Cowan

Secretary / Editor.
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