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IMPORTANT SAFETY INSTRUCTIONS

SAVE THESE INSTRUCTIONS!

This manual contains important safety and operating instructions.  Keep sealed and close to the product.

General Precautions

1. Before using the POWER-TE  SYSTEM, read all instructions and cautionary markings on (1) the CONTROL MODULE, (2) the installation and (3) all appropriate sections of this instruction manual.

2. Do not expose Control Module to rain, snow or liquids of any type.  The CM is designed for interior mounting only.  Protect the CM from splashing if used in vehicle applications where installations are made under the bonnet (hood).

3. Do not disassemble the Control Module; take it to a POWER-TEK APPROVED service center when service or repair is required.  Incorrect re-assembly may result in a risk of electric shock or fire. Unauthorized opening of the Control Module can result in the warranty becoming invalid.

4. To reduce risk of electric shock, disconnect all wiring before attempting any maintenance or cleaning.  Turning off the CM alone will not reduce this risk.

5. NEVER quick charge a frozen battery or damage to both pieces of equipment may result.

6. Battery cables must be rated for 75oC or higher and should be no less than 16mm2.  Crimped and sealed copper ring terminal lugs should be used to connect the battery cables to the DC terminals of the Alternator terminals Soldered cable lugs are not acceptable.

7. Torque all DC cable connections.  Be extra cautious to reduce the risk of dropping a metal tool onto batteries as. It could short-circuit the batteries or other electrical parts, resulting in sparks that might cause an explosion.

8. Symbols used in this manual and on the CM are: 
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9. This CM is intended for use with a battery supply of either 12V or 24V DC. Make sure of the correct voltage for the model. (Units are not interchangeable) 

10. Instructions for wall mounting: (See mounting instruction section of this manual).

11. Installing of alternator: (See alternator installation section of manual).

12. No DC disconnects are provided as an integral part of this POWER-TEK Generator.  DC disconnects must be provided as part of the system installation, if required.  See SYSTEM SAFETY WIRING REQUIREMENTS section of this manual.

13. No over current protection for the AC output wiring is provided as an integral part of this inverter (CM).  Over current protection of the AC output wiring must be provided as part of the system installation.  See SYSTEM SAFETY WIRING REQUIREMENTS section of this manual.

14. GROUNDING INSTRUCTIONS – This POWER-TEK SYSTEM (CM) should be connected to a grounded, permanent wiring system.  For most installations, the negative battery conductor should be bonded to the grounding system. Every installation should comply with all national and local codes and ordinances.

Personal Precautions

1. Someone should be within range of your voice to come to your aid when you work near batteries.

2. Have plenty of fresh water and soap nearby in case battery acid contacts skin, clothing, or eyes.

3. Wear complete eye protection and clothing protection.  Avoid touching eyes while working near batteries.  Wash your hands when done.

4. If battery acid contacts skin or clothing, wash immediately with soap and water.  If acid enters eye, immediately flood eye with running cool water for at least 15 minutes and get medical attention immediately.

5. Baking soda neutralizes lead acid battery electrolyte.  Vinegar neutralizes spilled NiCad and NiFe battery electrolyte. Keep a supply on hand in the area of the batteries.

6. NEVER smoke or allow a spark or flame in vicinity of a battery or generator

7. Be extra cautious to reduce the risk of dropping a metal tool onto batteries.  It could short-circuit the batteries or other electrical parts, which may result in a spark, which in turn might cause an explosion.

8. Remove personal metal items such as rings, bracelets, necklaces, and watches when working with a battery.  A battery can produce a short-circuit current high enough to weld a ring or similar to metal, causing severe burns.

9. Be very careful when working with AC high voltage output power such as 115V, 230V, 380V AV etc
Definitions

CM
-
The CM (Control Module) –incorporates the inverter circuitry.  It is referred to as the CM because it controls the distribution and regulation of all circuits. 
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1. INTRODUCTION

Your new POWER-TEK GENERATOR POWER SUPPLY is one of the most advanced types of Mechanical (alternator rotating energy) to AC Electrical Energy converters available today.  It will give you years of reliable service in your vehicle, be it a purpose-built truck, boat, RV or service vehicle.

The alternator needs to run to generate power.  The inverter part – CM - rectifies the output of the alternator and then inverts it again to the correct voltage and frequency.

The unit can be installed into either  12 or 24 Volt vehicle systems.  The units are not interchangeable.  Make sure you have the correct model before installing.

To get the most out of your POWER-TEK generator, it must be installed and used properly, so please read the installation and operating instructions in this manual carefully before installing and using your POWER-TEK generator. Pay special attention to the CAUTION and WARNING statements in this manual and those on the generator. 

CAUTION:
Statements that identify conditions or practices which could result in damage to your Converter or to other equipment. 

WARNING:
Statements that identify conditions or practices that could result in personal injury or loss of life. 

GENERAL WARNING:
Please remember that your POWER-TEK generator produces high voltages and should be treated accordingly.  Attempting to connect your POWER-TEK generator to domestic switchboards IS NOT RECOMMENDED as possible damage to both the unit and the switchboard may result. 
2. ABOUT THE POWER-TEK GENERATOR

The POWER-TEK is microprocessor based and controlled.  The AC output waveform is a full Sine wave. 
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The output voltage and frequency stays constant as long as sufficient RPM is present.

3. OTHER PRODUCTS IN THE RANGE

Unipower multifunction units

power-tek generator only

power 3-phase generator only 

special high charge alternator range

4. ROLE OF A GENERATOR

The POWER-TEK generator can be employed in conjunction with any mechanical power source capable of turning the alternator at speeds of at least 3500 RPM, up to 11000 RPM.  

The power requirement for the3kW is around 6kW, 4kW is around 7kW, 6kW around 9kW and 8kW around 12kW

Application is widespread but include refrigeration trucks, food vans, boats, emergency vehicles, motor homes, etc.  In fact, any application where space is a problem but AC power is a necessity! With the facilities of Welding and battery boost charging all in one, makes this product a very useful mobile workshop tool.

5. KIT COMPONENTS

THE POWER-TEK GENERATOR KIT COMPRISES THE FOLLOWING COMPONENTS:

1.

The Control Module 

2.

The Alternator

3.

The Loom (connecting the control module to the alternator).

4. 

Splash cover

5. 

Connector cover

6 . 
Speed throttle cable or Electronic speed control (Optional extra not standard)

7.
Remote control to operate PTW (Optional extra not standard)
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6. GET FAMILIARISED WITH POWER-TEK CM
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7. INSTALLATION

7.1 ENVIRONMENT

The POWER-TEK is a sophisticated electronic device and should be treated accordingly.  When selecting the operating environment for the POWER-TEK, don’t think of it in the same terms as other equipment that works with it, e.g. batteries, diesel generators, motor generators, washing machines, etc.  It is a highly complex, regulated device.  There are various silicon junctions in its output devices and integrated circuits.  The crystal oscillator runs at 4 megahertz.  The drive circuitry timing is accurate to a thousandth of a second.  Genetically speaking, it is a cousin to stereo equipment, television sets or computers.  The use of conformal-coated circuit boards, plated copper bus bars, powder coated metal components, and stainless steel fasteners, improves tolerance to hostile environments.  However, in a condensing environment (one in which humidity and/or temperature charge cause water to form on components) all the ingredients for electrolysis are present – water, electricity and metals.  In a condensing environment the life expectancy of the POWER-TEK is indeterminate and the warranty is voided. 

CAUTION:  It is in your best interests to install the POWER-TEK CM in a dry, protected location away from sources of high temperature and moisture.  Exposure to salt water is particularly destructive and potentially hazardous. (Marine units are available on request).
However try not to locate the CM in the same compartment as the batteries.  Batteries generate hydrogen sulfide gas, which is very corrosive to electronic equipment and to just about everything else.  Batteries also generate hydrogen and oxygen.

Do not mount the CM in a closed container.  To operate at high power for sustained periods of time, unrestricted airflow is required.  Without it, the protection circuitry will activate and reduce the maximum power available.

Use at least ¼” (6mm) minimum diameter bolts for mounting.  The mounting must be capable of supporting twice the weight of the CM 

7.2 WHERE TO INSTALL

The POWER-TEK Generator should be installed in a location that meets the following requirements: 

DRY - 
do not allow water to drip or splash on the Control Module.

COOL - ambient air temperature should be between 0 ( C and 40 ( (30 ( and 105( F) the cooler the better. 

SAFE -do not install the Control Module in any compartment employed for storing 

flammable liquids, such as petrol. 

CAUTION:
To prevent the possibility of fire, do not attach the Loom connecting between the alternator and the control module to any hot surface (e.g. exhaust manifold).
WARNING:
This equipment contains components, which tend to produce arcs or sparks.  To prevent fire or explosion do not install in compartments containing batteries or flammable materials, or in locations, which require ignition-protected equipment.

7.3 INSTALLATION 
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Install the alternator as an extra or second alternator in the vehicle.  In this fashion the existing alternator continues its normal battery charging function and the POWER-TEK can be used separately and independently. 

.

SUGGESTION 

To ensure proper operation, choose a crank to alternator pulley ratio so that the alternator will run at a minimum of 6000 RPM under continuous working conditions.

There are a variety of methods for installation, and options of locations, where a second alternator can be fitted.  For instance, many air-conditioned vehicles have compressors that have spare mounting legs and these can readily be used to mount your POWER-TEK alternator.  In other cases you may find ‘stud holes’ in the engine block for such things as power steering or air-conditioning, etc.  These are ideal places to attach a special bracket for your extra alternator.  POWER-TEK have available some off-the-shelf brackets which may suit your application. Check with your supplier before going further - as this could save you both time and effort.

The type of application to which the alternator will be subjected, will determine the best type of pulley arrangement.  If the application is to be a constant heavy load application, then consideration should be given to employing a twin or multi-groove pulley.  

If you do have to make a bracket, design it in such a way that sufficient room will be available to allow for belt adjustment.  It is recommended that consideration be given to ‘gearing up’ your POWER-TEK alternator (this means improving the ratio from crankshaft pulley to alternator pulley).

7.4 CABLES & WIRING

This is relatively simple and only requires the following connections:
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CAUTION:
Ensure that there is a good earth contact between the control module and the vehicle chassis, as well as the Alternator and the chassis. 

Refer to Fig 4:


RS232 – RS232 Cable to Remote switch or Diagnostic software


L1
-
1 Phase of Single phase supply


L2
-
2nd Phase of Single phase supply


L3
-
3rd Phase, to 3 phase supply, do not connect for Single phase applications


Earth   - 
Earth connection for AC power


Ground
Earth, Mount to vehicle Earth- use minimum 4mm square wire


Power
-
2.5mm Red wire directly to Battery supply via a 15A in line Fuse

Ignition-
2.5mm Brown wire, to Ignition Switch connection or in line switch to activate CM via 10A inline switch

Low RPM-
Use 5W light to battery (Optional) to indicate LOW RPM status

Ground
Connect to Earth

Remote battery
- used in other models only, connect jumper to battery voltage

Weld1 & Weld 2
leave open, not used in application

Solenoid
Leave out , not connected



 

CONNECTION BETWEEN ALTERNATOR AND CONTROL MODULE

Connect directly to POWER-TEK Alternator Multi Connector. Ensure tight connection and seal connection with a cable tie as per photo on alternator side.

Connect a 4mm square (or thicker) wire, between the Earth of the alternator and the Earth connection on CM- An Earth cable is supplied for this. Refer to figures 6 and 7 for connection points to Alternator and CM


AC OUTPUT CONNECTION

The AC output is CENTRE TAPPED AND “SWINGS” around the vehicle Earth, it is referred to as CTE (Center Tapped to Earth). The 3 Phase systems, thus offer the advantage of tapping a separate single-phase power from the 3phase outputs.   . It is suggested that you install an Earth Leakage unit (ELU) as part of the instillation.  For single-phase applications L1 and L2 are the outputs.  For 3 Phase applications L1&L2& L3 are the outputs.  Refer to Figures 8 and 9 for the suggested wiring configurations.

Connections for Single Phase (Figure 8)- The output is via connections L1 and L2, route the output via a suitable Earth Leakage system. Use the Earth point as reference ground

Connection of 3 phase and then taking single phase from it. (Figure 9).  The single phase includes Neutral and must be fed via the Earth leakage system. The connection output is Delta connected. Single-phase output can be tapped from 1 phase. It is suggested that you  limit single-phase take off with a 10A circuit breaker as per drawing supplied. The CM will go into overload on total power consumption in excess of its rating. 

0.


LOW RPM LIGHT CONNECTION


The Low RPM drive light is an open collector output and is directly link to the LOW RPM display on the front panel of the CM. In a state of LOW RPM, the output is earthed and when the condition is ‘good’, the point can go ‘high’. It is suggested that you connect a light between battery positive and the connection point as suggested in figure 10. If you need to use this point to operate a speed control, it would be necessarily to build a little external low pass filter onto this connection point, as suggested in figure11. This will allow a higher voltage output when increased speed is required, and a lower output when output speed is sufficient. 



REMOTE CONTROL CONNECTION


As an optional extra a remote control is available for  the POWER-TEK models. The remote control offers all functional controls from the outside, this include mode selection as well as , weld control. The remote control is fitted with a battery (which requires maintenance) and down the line is connected via a normal RS232 cable  (Pins 2 & 3 swap around)

DIAGNOSTIC SOFTWARE CONNECTION


Diagnostic software is a software package for dealers only, in order to assist with system diagnostics and product repair. Connection is done to the RS232 connection point and (Pin 2&3 swap around) and used to evaluate- refer to Diagnostic manual.

7.5 
SPEED CONTROL & HAND THROTTLE INSTALLATION

Two methods are used to control the vehicle idling speed while at standstill. ( This is usually the time that the products are used) . The first is a Mechanical throttle, which is connected directly onto the carburetor and the second is an electronic throttle control. Most new vehicles are so called of the “drive by wire” type and the throttle control is electronic.  Some manufacturers - such as Mercedes. Iveco, VW, have default facilities to regulate the speed. Otherwise an external electronic throttle will need to be installed to regulate the speed.  Contact your dealer for more information.

The hand throttle is a useful option for those applications where the vehicle may spend considerable time idling, but will still be required to provide power.  The hand throttle, which can be mounted in the cabin, can be adjusted to supply additional alternator speed to enable the generator to produce the required output whilst the vehicle is stationary.

Ensure that the hand throttle is properly installed so that the accelerator cable movement is always free and doesn’t stick.

The hand throttle lever supplied, is the best of its type available, and, provided it is installed correctly, should give free and easy control of the engine speed.  Find a suitable location to secure the lever so that it is as close to the module as possible and doesn’t cause the cable to bend excessively.  

There are various ways that the cable can be attached to the engine throttle (accelerator) linkage; usually, the easiest method, is to follow the existing cable and install the POWER-TEK’s throttle cable along side it.

7.6 SUGGESTED FAN BELT USED ON POWER REQUIREMENTS

Before fitting the alternator, consider the correct FAN belt for the specific fitment. Although it is always possible to go the bigger fan belt size, it is not advisable to go to a  smaller fan belt size then suggested in this manual.

	Power Required
	V Belt
	Multi-groove

	3kW
	1 x 13mm V or 2x 9mm V
	4pK

	4kW
	2 x 13mm V
	4 pK

	5kW
	2x 13mm V
	6 pK

	6kW
	2x3mm  V
	6 pK

	8kW
	3x 13mm V
	8 pK

	10kW
	4x 13mm V
	10 pK

	15kW
	4 x 13mm V
	12 pK


7.7 GENERAL INSTALLATION TIPS

Cooling Fan

The fan on the side of the CM is to ensure adequate ventilation within the CM.  Ensure that sufficient space is left for ventilation. By using the splash cover on the CM , the CM can be protected against water splashes. Always install the FAN for proper ventilation. 1 Fan will always RUN when CM is switched on , the second will only operate when the AC is activated

Fixation Lugs
There are 6 mounting holes on the side plates of the CM.  Mount the CM onto a flat surface.  Use at least 6mm self-tapping screws to mount the CM. Ensure that the 6mm screws used for mounting are capable of  supporting the weight of up to 35Kg

AC Input and Output Connections

A qualified electrician should do the installation.  Consult the local code for the proper wire sizes, connectors and conduct.  In mobile installations it is advantageous to mount the CM so that it is isolated from vibration.  Treat the CM as you would any piece of electronic equipment.

AC circuit breakers in an AC load center can be used to meet this requirement.  The wiring both in and out of the inverter must also be protected from short circuits and overloads by a fuse or circuit breaker.  

Before making any connections, ensure the CM is disconnected from the battery.
External Transfer Relays

It is not acceptable to switch the AC output from one AC source to another while the CM is connected. 

Manually hand -operated transfer switches may be acceptable as  the transfer time will be slow enough from the CM to detect them.  The switch must go through a centre “OFF” position.  

These are often used to switch from one generator to another.

Transfer relays and suggestions is available from your dealer

IMPORTANT PRECAUTION - The AC output of the CM must at no time be connected directly to utility power or a generator.  This condition can be far worse than a short circuit.  If the CM survives this condition, it will shut down until corrections are made.
DC Wiring

Safety Instructions

This POWER-TEK Alternator and CM are not reverse polarity protected.  If the positive terminal of the battery is connected to the negative terminal of the alternator and vice versa, the result will be instantaneous failure of nearly every diode in the alternator.  To compound your misfortune, this type of failure is very obvious, and is not covered under the warranty.  So, pay close attention, color code the cables and double-check the polarity with a voltmeter before making the battery connections.

Colour code the battery cables with coloured   tape or heat shrink tubing.  Cables should have crimped or soldered copper ring terminals for connection to the battery.

NOTE: warrantee does not cover Damage caused due to reverse polarity 

More advanced installations will require additional wiring to interface the CM to other components of the system.  Proper installation is important to ensure the reliability of the system.

Although the circuits may carry little or even no actual power, the use of quality wire in conduit is recommended to provide good results.  All circuits should also be fused at the source of the power in the circuit, to provide both protection and indication of problems with the control circuit.

8.  FINAL CHECK LIST

BEFORE STARTING UP, ENSURE THAT:

· The pulleys are correctly aligned.

· All nuts and bolts have been tightened.

· The fan belt is tight enough.

· All unused wires are taped up to prevent shorting out.

· The control module is not being fouled.

· The throttle cable is free in its operation and does not interfere with the foot accelerator mechanism.

· Wires and cables are tied securely and do not foul the exhaust system, fan, or other moving or ‘hot’ parts.

9.  OPERATION OF POWER-TEK 



The control module (C.M.) is responsible for the regulation and distribution of the power produced by the POWER-TEK alternator.

WARNING:
230 volt AC is potentially lethal, so do not work on AC connections when this is operational on your POWER-TEK - even if the POWER-TEK is in the 'off' position.

9.1  SWITCH-ON PROCEDURE 

When everything is correctly installed the Unit should switch on the moment the ignition/switch on button is activated. Once the unit is energized, the green light will indicate that the unit is now switched ‘ON’.    The unit will remain in “ Neutral Mode” until such a time  as a mode of operation is selected.  There are 1 modes of operation, which are

a) AC Mode

And can be selected at any time to switch on.   The specific mode is selected by simply pushing the selection button on the right side. 

9.4 AC MODE OPERATION 

To Activate AC mode operation, simply switch the unit to AC mode. The AC output will now be active. Increase the RPM until the LOW RPM light stops flickering.  During this mode the Solenoid output will be low in order to disconnect the DC source, if required.

If a load is connected which exceeds the rating, or a load is connected with the RPM too low, the unit will go into overload. There are various AC overload conditions; and these are discussed under the next section

By pressing the information button once, a bar graph display can be viewed, indicating the power being used as a % of the maximum available power. 

To reset to normal mode, simply press the reset button

10.  PROTECTION FUNCTIONS & LED DISPLAY

The Power-TEK , has various overload protection functions all of them are displayed as an LED display while the ERROR LED will also be on. A summary of all the error displays is presented in Figure 15 and a description of each follows. For the sake of explanation, each LED’S is numbered

10.1 CM OVERHEAT

When the LED’S A&E are on, they indicate that the control module is overheated, this is caused by continuous use in extreme heat conditions, inadequate ventilation around the CM; or that the cooling FANS have stopped working. In 80% of cases, the unit should be able to operate continuously without the FANS operating, but the fans are essential for continuous operation. 

10.2 ALTERNATOR OVERHEAT

The LED’s A&G  indicate Alternator overheat, which typically occurs  at operation with insufficient  RPM, or slipping FAN belt. Investigate for these conditions and restore.


10.3  IGBT- OVERLOAD

The LED’s A&H  indicate IGBT overload. This error will typically appear with a short on the output of the AC plug, or an intermittent loose connection inside the control module around the main power devices.  Check outside for any shorts and operate and test with a different load.    If the error keeps on occurring, return for service.

10.4  EARTH LEAKAGE

The LED’s A&D indicate earth leakage, this is a possible leakage to earth due to some of the products in use on the AC output side.  We suggest you immediately stop the AC operation and check all your equipment.

10.5  DC LINK ERROR

The LED’s A&D&H   indicate A DC-LINK error This error is likely to be as a result of a failure inside the CM, it could also be a failure of an IGBT (which is a switching device , ) or the AC voltage increased beyond safety operation.  To restore, press reset , if error occurs again, return to dealer.

10.6  AC HIGH CURRENT PULSE

The LED’s A&D&E indicates AC HIGH CURRENT PULSE. This means that the load that you have connected onto the AC mode, requires an AC startup power which typically exceeds the rating which the CM can safely handle. This rating is typically 6 times the nominal operating power for around 5-10 seconds

10.7 AC POWER TO HIGH

The LED’s A&D&G, indicate the AC output power rating and typically display that you are continuously exceeding the power rating of the CM For example, you might have a 4kW system , but tried to use 5kW power. Just reduce the load used and ‘rest’ the unit, select AC again to continue with operation.

10.8   LOW RPM ERROR
The LED’s A&B, during come on in any mode of operation when the operator attempts to use power in excess of the safe operating conditions of the control unit, The unit will go into overload due to low RPM. This can happen in 12V boost, 24V boost , or AC mode. 

Reset the unit, and increase RPM during next operation.

11. APPLICATIONS

Note : Examples and descriptions offered below are for illustrative purposes only, and in some cases, could be applicable for single phase applications only

11.1 RESISTIVE LOADS

These are the loads that the inverter finds the simplest and most efficient to drive.  Voltage and current are in phase or, in this case, in step with one another.  Resistive loads usually generate heat in order to accomplish their tasks.  Toasters, coffee pots and incandescent lights, are typical resistive loads.  

11.2 INDUCTIVE LOADS

Any device that has a coil of wire in it, probably has an inductive load characteristic. Most electronic devices have transformers (TV’s, stereos, etc) and are therefore inductive.  Typically, the most common inductive loads are motors.  The most difficult load for the inverter to drive will be the largest motor you could manage to start.  With inductive loads, the rise in voltage applied to the load is not accompanied by a simultaneous rise in current.  The current is therefore delayed.  The length of the delay is a measure of inductance.  The current makes up for its slow start by continuing to flow after the inverter changes AC voltage polarity.

Inductive loads, by their nature, require more current to operate than a resistive load of the same wattage rating - regardless of whether power is being supplied by an inverter, a generator or from the grid.  Induction motors (motors without brushes) require 2 to 6 times their running current to start-up.  The most demanding are those that start under load, e.g. compressors and some pumps.  The largest motor of this type that the inverter can run, varies from ½ to ¾ hp.  The capacitor-start motors, typical in drill presses, band saws, etc. Of these the largest you may expect to run is 1 to 1.5 hp.  Universal motors are generally easier to start.  The inverter may start up to 2.5 hp universal motors.  Since motor characteristics vary, only testing will determine if a specific load can be started and for what period it can be run.
11.3 SUBMERSIBLE WELL PUMPS

The well pump is often the hardest load to start for an inverter system.  Submersible pump motors are particularly hard because the motor is very narrow (in order to fit down the well) and draws extremely high starting current.

When selecting a pump, check the LOCKED ROTOR AMPS in the motor specifications.  This is usually the best guide to the maximum load the pump will place on the inverter.  It must be less than the PEAK AMPS listed in the specifications at the end of this manual.  Pump suppliers and well drills often oversize the pump considerably in order to reduce complaints of poor pressure, etc.  Get several opinions and explain that you are very concerned about the inverter being able to power the pump.

When buying a pump, select a three-wire type.  This refers to the electrical configuration of the power and starting windings in the pump motor.  A three-wire pump requires a separate box at the top of the well for the starting circuit – a two-wire pump already has the start electronics built inside.  The separate starting box is preferred.  If possible, select a relay type starting box instead of an all-electronic type. (The relay types have been found to work better with inverters and generators).  The relay type also allows use of a larger or additional starting capacitor – this may help when the inverter has a hard time starting the pump.  Consult your pump supplier for more information.

11.4 NON-LINEAR LOADS

Non-Linear loads are the loads, which cannot be classified as purely resistive, inductive or capacitive.  It is usually a combination of loads and usually has a diode bridge as an input stage to the load.


Typical non-linear loads are – Electronic ballast, fluorescent lights, computers, microwave ovens, some battery chargers, etc.  Usually the non-linear load is also very capacitive in nature .

This condition is also noticeable on some applications such as small chargers, magnetic ballast, fluorescent lights with power factor correction capacitor, etc.

NOTE:
Non-linear loads are identified by a very high current pulse (up to 20x normal current) for very short periods.

12.  Do’s AND Don’ts

12.1 DO ENSURE:

· The use of high quality toothed type ‘V’ belts (e.g. Dayco & Gates), or multi-groove types.

· At least double pulley set

· Pulleys line up perfectly.

· Alternator brackets are strong enough and well supported.

· The desired alternator speed can be achieved with the pulley ratio you contemplate using.

· The engine/motor H.P. is sufficient for your requirements.

· That you check your ‘V’ belt tension and condition regularly.  Note:  A shiny belt surface is unsuitable, even when tight.

· That you regularly check that your alternator bracket bolts are tight

· That the module is correctly installed and located in a protected area.

· That you double-check the wiring connections before starting up or switching on the ignition key.

· That the host vehicle has a good earth connection between engine and chassis to battery negative.

· That you check your warranty conditions and limitations.

12.2 DO NOT:

· Run your system with a loose or badly installed bracket.  Damage to the alternator and control module may result.

· Allow your POWER-TEK alternator to function without adequate RPM (refer warning notes) when working the plug.  Stator burnout may result from continuous, inadequate cooling.

· Steam clean your engine unless the control module is protected with a waterproof cover (shower cap/protective cover) .

· Drive through brackish (salt) or sea water (damage and corrosion to the alternator may occur).
· Run your unit with a slipping ‘V’ belt.  (The stator may eventually burn out).

· Work your unit with loose electrical connections

13.  ADDITIONAL POINTS OF NOTE FOR THEPOWER-TEK

WARNING!
If the control module is fitted under the bonnet: The control module is fully ‘splash proofed’ but it is possible, if a high pressure steam-cleaner is used, to force up the plug-flap and in so doing, allow an ingress of water. Whenever the engine has to be steam-cleaned, cover with a shower cap/protective cover or similar.  And avoid directing the water jet directly at the control module.

WARNING!
When fitting a new ‘V’ belt it is important to remember that it will stretch prior to reaching its final level of elasticity.  For this reason, a new ‘V’ belt should be re-tensioned at least twice, fairly shortly after fitting.

WARNING:
Loose ‘V’ belt tension leads to inferior performance and possible overheating of stator under heavy load.

SUGGESTION
In certain cases, where a control module is located on the outside of a vehicle (tractors, drill rigs, etc.) it is advisable to ‘house’ the control module in a separate, sealed box.  This will obviate physical damage or damage from the elements.
WARNING ! - REMOVAL OF STATOR 
The POWER-TEK stator, by virtue of its high density design, fits very tightly into its casing.  Extreme caution should be taken when removing a stator to ensure that no tools (e.g. screwdriver) come into contact with the winding.  ‘Nicking’ the POWER-TEK stator winding will render the winding, and therefore the alternator, unserviceable.


Only trained and approved POWER-TEK distributors may remove a stator – attempting to remove the stator with unqualified personnel, will void the warrantee.

WARNING! - ENSURE YOUR ALTERNATOR IS IN LINE
A poor alternator fitting can lead to high belt wear and excessive bearing wear.  Make sure your ‘V’ belt is of the notched or multi-groove type and that it is tensioned sufficiently.
14.  Maintenance 

The POWER-TEK system requires minimum maintenance but to extend the life and maintain optimum performance, the following tips are recommended:

· Always check your drive belt(s) on a regular basis.

· Ensure your alternator securing bolts are checked on a regular basis.

· Avoid allowing objects to chafe the main connection loom.

· Ensure all electrical connections are secure and not ‘shorting’.

POWERPOINT AUTOMOTIVE LIMITED (hereinafter referred to as 'the company') guarantees to the purchaser that all products supplied and installed by the company carry warranty for the period of 12 (twelve) months commencing from the date of installation. The company will repair or replace free of charge any part or parts of the product, if the defect is due to faulty material or workmanship. Warranty involves repairing of defective product/parts and does not entitle the purchaser for the replacement of the complete product.
	1
	This warranty is confined to the first purchaser of the product only, and the vehicle to which it is installed onto.

	2
	Repair or replacement will be carried out through the Company's Service Centre or Authorised repair agents.

	3
	In the event of repairs/replacement of any part/s of the unit, this warranty will thereafter continue and remain in force only for the unexpired period of the warranty. Moreover, the time taken for repair/replacement and in transit whether under the warranty or otherwise shall not be excluded from the warranty period.

	4
	The company or authorised repair agents, reserves the right to retain any part/s or component/s replaced at it's discretion in the event of a defect noticed in the equipment during the warranty period.

	5
	Any part/s of the system replaced by the company at it's discretion shall be with a functionally operative part

	6
	The warranty does not cover serviceable components within the installed product. 

	9
	The warranty does not cover any accessories external to the system. Unless supplied by the company or authorised agents.

	10
	The warranty is issued in the United Kingdom (excluding Northern Ireland) and coverage is only for the UK mainland (excluding Northern Ireland).

	11
	The company's obligation under this warranty shall be limited to repairing or providing replacement of part/s, which are found to be detective.

	12
	The concerned Service Centre will advise the customer whether to affect the repair at site or it’s Service Centre.


	THIS WARRANTY IS NOT APPLICABLE IN ANY OF THE FOLLOWING CASES:

	1
	The product is not purchased from an Authorised dealer

	2
	The product is not used according to instructions given in the instruction manual.

	3
	Defects caused by improper use as determined by the company personnel

	4
	Modification or alteration of any nature is made in the electrical circuitry/ or physical construction of the system.

	5
	Installation/ repair work is carried out by persons/agency other than authorised by the company

	8
	Site (premises where the product is operated / used) conditions that do not confirm to the recommended operating conditions of the product.

	9
	The original serial number is removed, obliterated or altered from the system.

	10
	Defects due to cause beyond control like lightning, acts of God or while in transit to service centre or purchaser's premises (external carriers).


The company will also liaise with vehicle / machine manufacturers and, or  their agents to which the company’s products have been installed onto, for and on behalf of the purchaser in all circumstances to which the vehicle / machine manufacturer and or their agents deem  that the product installed to the vehicle / machine has affected their original warranty terms and conditions. Provided that: all of the above company warranty terms have been adhered to, a copy of the vehicle / machine manufacturers warranty or warranty terms and conditions have been provided to the company along with copies of all examinations* carried out to the vehicle / machine during its history at the time of examination* by the vehicle / machine manufacturer and, or their repair agents, the vehicle / machine is still in the same condition as when failure occurred and no items have been modified or tampered with (unless to move the vehicle / machine in an emergency situation and if so a full record of all actions taken must be given to the company at the first instance) and that technical assistance is given to the company by the vehicle / machine manufacturers and, or their agents at the first instance in relation to all circumstances which may arise to a claim against the company for warranty.  

The company is not obliged to, and does not accept claims for consequential losses to the purchaser for failure of any of its products.

* examination means; pre-delivery inspection, inspections made during servicing schedules, any inspection to which the vehicle or machine has been subjected and any other repair work carried out by any person or persons in relation to the vehicle or machine.
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FIGURE 1- AC OUTPUT WAVEFORM
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FIGURE 13 – FIXATION LUGS
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FIGURE 10- CONNECTION OF LOW RPM EXTERNAL LIGHT








NB!!! ALWAYS ENSURE THAT THE CONTROL MODULE IS WELL AND PROPERLY EARTHED, CONNECT THE BODY OF THE CONTROL MODULE TO EARTH OR USE 4 sq mm	 WIRE AS A MINIMUM THICKNESS TO EARTH THE BODY





FIGURE 15 – ERROR DISPLAY





FIGURE 5- ELECTRICAL CONNECTIONS TO THE CM











FIGURE 12- CONNECTION OF IN LINE SOLONOID





FIGURE 8- SINGLE PHASE AC OUTPUT- SUGGESTED CONNECTION METHODS





FIGURE 7- ALTERNATOR CONNECTION TO CM





FIGURE 6- LOOM CONNECTION TO ALTERNATOR





FIGURE 5- ELECTRICAL CONNECTIONS TO THE CM





FIGURE 4 – CONNECTIONS ONTO THE CONTROL MODULE (CM)





FIGURE 3- POWER-TEK CONTROL MODULE








FIGURE 14- CONTROL MODULE DISPLAYS AND SELECTION SWITCHES
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NB!! ENSURE THAT THE CONTROL MODULE IS WELL AND PROPERLY EARTHED, IF THE CM IS NOT MOUNTED DIRECTLY ONTO THE VEHICLE CHASSIS USE T LEAST A 4 SQMM WIRE TO ENSURE BOX IS EARTHED WELL
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SINEWAVE VEHICLE- MOUNTED GENERATOR UNITS
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POWER-TEK
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FIGURE 9 – THREE AND SINGLE PHASE AC OUTPUT- SUGGESTED CONNECTIONS METHODS
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Forrest Engineering Services


Unit 100,  Marchington Ind. Est.


Stubby Lane


Marchington


Staffordshire


ST14 8LP





Phone:	01283 821000


Fax:	01283 821002


Email:	forresteng@btconnect.com	
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Fig 11, Typical Non-Linear Load





FIGURE 2 – POWER-TEK  KIT
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FIGURE 12- COOLING FANS IN CM





FIGURE 11 – CONNECTION OF LOW PASS FILTER FOR SPEED CONTROL
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