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Firefly™ TECHNICAL TROUBLESHOOTING Guide

Welcome to the Firefly Technical Troubleshooting Guide.  This manual describes basic solar technical troubleshooting as well as specific technical troubleshooting for the Firefly and PowaPack products by Firefly.  It is meant to help certified technicians of the Firefly lighting and phone charging systems, repair or replace any components, and help users get the most effective use from the product.  It is divided into three sections:

1. General Solar Troubleshooting 

The General Troubleshooting section contains helpful hints to maintain, test and use solar products.  These troubleshooting procedures can be used to resolve any issues on any product. This section reviews individual components like LEDS, resistors, transistors, and diodes, and includes general system technical knowledge.

2.  Specific Firefly Troubleshooting

This section deals with specific problems for the Firefly and PowaPack products and the components of the Firefly products. These troubleshooting procedures are categorized by type of Firefly products.  

3. Frequently Asked Questions

This section answers frequently asked questions regarding the Firefly product and some general solar energy questions.  

Things you must know

· How to use a digital multimeter

· How to identify the different components of Firefly products.
· How the Firefly product work.

· How to read the specifications of the products as well as those specifications for its components.

1. General Solar Troubleshooting

a) How to use a digital multimeter 

A digital multimeter can measure all electrical quantities depending on the model and quality of the meter. For any measurement, turn it on and adjust the pointer to the corresponding units/symbol for the quantity which is going to be measured. For example, if you want to measure resistance, turn the pointer to the Ω range, since the unit for resistance is ohms (Ω). 

The multimeter looks like the figure below. The red terminal is positive and the black terminal is negative. The positive is indicated + and the negative is indicated COM. Another terminal exists for measuring high currents (10 A or 20A) with a precaution that it is not fused and must never be used for more than 15 seconds otherwise a problem may result or the wires may be burnt due to high currents.
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Note: Diode check is used to test for diodes. Sometimes it has a symbol for sound, thus this position is used to test continuity for wires and short circuits.

b) Continuity test

Step 1. Check for any visual defects like any broken joint or wires, etc.

Step 2. Turn on the digital multimeter, and adjust the meter pointer to the diode check (with a music sound symbol).

Step 3. Connect the positive meter terminal to one end of the wire or component which is being tested.

Step 4. Connect the negative meter terminal to other end of the wire or component which is being tested.

Step 5. A very low resistance or a sound will be heard indicating the component or wire is continuous.

c) Troubleshooting resistors

Step 1. Check for any visual defects like blown resistors, etc

Step 2. Turn on the digital multimeter, and adjust the meter pointer to the resistance symbol. 

Step 3. Test for continuity to find out if it is damaged, if continuous, the resistor is damaged, replace it.

Step 4. Estimate the resistance using the color coding.

Step 5. Measure the resistance, if no resistance or some funny reading, replace the resistor.

d) Troubleshooting capacitors

Step 1. Check for any visual defects like blown capacitors, etc

Step 2. Discharge the capacitor by shortening its leads. That is - use a wire and connect the leads of the capacitor together. This will discharge it.

Step 3. Put the multimeter in the high ranges 10K-1M

Step 4. Connect the multimeter to capacitor leads (observe the polarity if electrolytic). As soon as the leads make contact, the meter will swing near zero. It will then move slowly toward infinity. Finally the meter would come to be infinite ohms because the capacitor is being charged by the battery of the multimeter. 

Step 5. If the capacitor is bad, it will go to zero ohms and remain there. This is called a shortened capacitor

Step 6.  In case of an open capacitor there will be no ohmmeter indication.

Step 7. Some capacitors have a low dielectric leakage. You will know this if the ohmmeter comes to rest at a point lower than infinity.  Test a known good capacitor of the same type to be sure.

e) Troubleshooting diodes

Step 1. Check for any visual defects like blown diodes etc.

Step 2.  Adjust the meter to the diode check with the diode symbol ([image: image2.png]


) or the resistance symbol (Ω). Connect a multimeter across the diode with the positive meter terminal on the anode and negative meter terminal on the cathode, the meter should show a very low resistance - (a)

Step 3. Connect a multimeter across the diode with the positive meter terminal on the cathode and negative meter terminal on the anode, the meter should show a very high resistance at (b). (“OL” on some digital meter models or 1 to show infinity or small reading scale on some models). 
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i. The diode is reading a low resistance (forward biased) which is indicated by a small voltage 
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ii. The diode is reading a very  high resistance (reversed biased) 

If the above happens, then the diode is working fine.

If the meter reading very low resistance or very high resistance or no reading in both settings, then the diode is damaged. Just replace it.

The test can be done from the circuit board or after removing it from the circuit board.

f) Troubleshooting LEDS

Light emitting diodes (LEDs) give out light when a power source is connected to them. LEDS are tested the same as diodes but care must be taken.

If a LED is working, in forward bias mode as illustrated in d(i) above but with the diode replaced with a LED, the LEDS lights and in the reverse mode as illustrated in d(ii) above  but with the diode replaced with a LED, the LED does not light. 

NB: A resistor must be connected in series with the LED before testing to limit the current.
g) Troubleshooting transistors

B is the base, C is the collector, E emitter of the transistor.

For PNP transistor meter check: 

(a) Forward B-E, B-C, resistance is low;

 (b) Reverse B-E, B-C, resistance is ∞.

For NPN transistor meter check: 

(a) Forward B-E, B-C, resistance is ∞;

 (b) Reverse B-E, B-C, resistance is low.
[image: image5.png]



· Meter touching wire 1 (+) and 2 (-): “OL”

· Meter touching wire 1 (-) and 2 (+): “OL”

· Meter touching wire 1 (+) and 3 (-): 0.655 V

· Meter touching wire 1 (-) and 3 (+): “OL”

· Meter touching wire 2 (+) and 3 (-): 0.621 V

· Meter touching wire 2 (-) and 3 (+): “OL”
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· E and C high R: 1 (+) and 2 (-): “OL”

· C and E high R: 1 (-) and 2 (+): “OL”

· E and B forward: 1 (+) and 3 (-): 0.655 V

· E and B reverse: 1 (-) and 3 (+): “OL”

· C and B forward: 2 (+) and 3 (-): 0.621 V

· C and B reverse: 2 (-) and 3 (+): “OL”

h) Troubleshooting solar panels

Step 1. Check for any visual defects like broken cells, broken wires, etc.

Step 2. Measure the open circuit voltage and short circuit in full sunlight using a multimeter. If the meter reads Zero (0), then suspect the wires or the solar modules itself to be damaged.

Step 3. Open the back of the module and do a continuity test for the cables (wires) – Positive and Negative independently. If the two wires are continuous, then suspect the blocking diode (if any) or the solar module itself.

Step 4. Test the blocking diode to see if it is not damaged.

Step 5. Repeat step 2 but this time, the readings should be taken from the direct contacts on the behind of the solar module. If no reading, the solar panel is then damaged

Step 6. Compare the readings with the rated reading behind the module; if the practical readings are close to the rated one, then the module is ok. Readings depend on the amount of sunshine. On a cloudy day, you may not get any readings.

i) Troubleshooting wires

Step 1. Check for any visual defects like broken wires, etc.

Step 2. Test for continuity of each wire. If the wire is not continuous, then it damaged.

Step 3. Replace the wire if not continuous, if you have equipment to redo the wire, open the connector ends, re-attach them by soldering and neatly re-close the wire. If it broken in the middle, open it and re-connect the wires and close them neatly

Step 4. Test for continuity to confirm.

j) Troubleshooting battery

Step 1. Check for the voltage using a digital multimeter.

Step 2. For 12V battery, the voltage should not be below 12.0V for a good one, if voltage is between 9.0 -12.0V, check for how the battery has been in stock and boost it with AC if the solar module can not recharge it.
Step 3. For 4V (3.6V) battery, the voltage should not be below 3.0V. If above 3.0V recharge it using an AC charger or a solar module. If below 3.0V, check for long it has been in stock, if it has been in stock for a short time, reboost it, it will work again (this is because it might have been over discharged).
2. Specific Firefly Troubleshooting

If the product is under warranty, a Certified Firefly Service Station technician will repair or service.  If it is not under warranty the technician can repair the component or replace the component for fee.
Firefly™12 mobile

The Firefly 12 Mobile has a 1.5W solar panel which charges the battery in the lamp and a mobile phone. It gives light for 4-6 hours with high setting, 7 hours with medium setting and 50 hours with the night light setting.  The battery in the lamp will be charged in 3 hours of direct sun light with the 1.5W solar panel.

a) Why does a mobile phone not charge? 

Solution A: Is the charging lamp sharing power with the charging mobile phone? Remove the Firefly12 lamp and charge the mobile phone alone. If the problem persists, go to Solution B.  

Solution B:  What phone is it? The mobile phones supported are small mobile phones like Nokia, Motorola and Samsung.  Connect the correct adapter to the panel and ensure the connection is secure.  The phone should charge as long as there is a corresponding connector for them and the phone has a battery that is less than or equal to 860mAh battery. 

Solution C:  Wait to charge the mobile phone on a sunny day. Small mobile phones should take around a day and big mobile phones will not even show that they are charging because they consume a lot of power and the 1.5W panel does not supply enough energy.

Solution D: Keep the solar panel in the sun until it gets warm and check that the plug is secure in the phone. C heck if the mobile phone is indicating charging. It should show that it is charging.
Solution E: The solar panel may not be working. Check if the wires are broken or damaged. 

Solution F: Mobile phones with large batteries or many applications or functions (like Blackberry, Nokia E and N series) may not charge because they require a lot of power which the Firefly12 mobile solar panel may not be able to  provide.  Try Firefly bigger charging systems with larger solar panels like the PowaPack Jr or PowaPack.  

Solution G:  Many mobile phones are developed with circuitry that protects the phones batteries from over charging.  This circuitry may also prevent the phone from being charged directly by a solar panel.  

b) Why does my mobile phone not charge fully?  

Solution A:  When you plug in the phone check to see if it shows that it is charging.  Mobile phones may be taking longer to full charge since the 1.5W solar panel delivers small power to charge the mobile phones.

Solution B:  The 1.5W solar panel may not supply enough energy to charge the mobile phone with the Firefly12 Lamp at a the same time. Charge the mobile alone.
c) Can I charge more than one mobile phone at a time?

Solution A: The 1.5W solar panel does not enable more than one phone to be charged at a time along with the Firefly12 lamp.  
d) How can dim lights be fixed?
Solution A:   The battery may be low.  Charge the battery in the lamp with the panel for 1 day of at least 4-6 hours of direct hot sunlight.

Solution B:  How long have you been using the lamp? The battery may be old if 18 months have passed or you have used the battery for more than 400 cycles.   Battery need to be replaced. Note that a fee applies if the lamp is not on warranty.
e) What is the cause of flickering lights and how can they be fixed? 
Solution A:  The battery may not be charged.  Charge the battery on bright sunny day for about 2 days because it may be low. If the problem persists, to the lamp to our service centre.
Solution B:  There are may be loose connections on the circuit board inside the lamp. If the product is under warranty, return it to a our Service Station for servicing.  If it is not under warranty the technician can repair the component or replace the component for fee.  
f) The light lasts for few hours.  What could be the problem and how can it be fixed?
Solution A:  The battery may be low.  Charge the battery on bright sunny day for about 1 day because it may be low. If the problem persists, send it to our service centre.

g) The solar panel does not seem to be charging, what might have happened? 

Solution A:  When the solar panel is placed in the sun, plug the wire from the panel in to the base of the lamp.  The panel does not charge the battery unless the solar panel is plugged in to the base of the lamp where the battery is located.   

Solution B:  Is the solar panel plugged in firmly? Unplug it and plug it firmly.

Solution C:  Do a visual inspection of the solar panel.  Was the solar panel dropped or are the wires pulled? Look for any visual defects like broken cells, broken wires, and loose solder joints.  The solar cells may have failed or the wires from the solar panel are broken from within the panel or the diode may have failed or the solder joints are broken. Send the panel to our service centre.
Firefly™ Powapack  Jr 2.5W 4V 

The Firefly Powapack Jr 4V has a 2.5W solar panel that charges the 4V 3000mAh battery packaged inside the black box.  This system can also charge mobile phones from the 2.5W solar panel. It gives light for 3.5-5 hours with two flex LED lamps shining.  The 2.5W solar panel can charge the 4V battery fully in 6-8 hours on a sunny day. Mobile phones cannot be charged from the 4V 2000mAh battery with this system.  

a) Why can I not charge more than 2 small mobile phones at a time?

Solution A: The Powapack Jr does not include adapters to charge 2 mobile phones at one time from the panel.  The kit is intended to charge 1 mobile phone and 1 lamp at a time.  

Solution B: Try Firefly bigger charging systems with larger solar panels like the PowaPack 5W.  

b) Why can I not charge more than 3-4 small mobile phones a day?

Solution A:  The 2.5W solar panel does not supply enough energy to charge more than 4 mobile phones on a bright sunny day. 

c) Why does the battery not fully charge when I charge mobile phones during the day?

Solution A: The battery may be too low or old and the fact that the mobile phone is charging, whatever energy that goes to the battery as it charges, will be used by the charging mobile phone. Disconnect the charging mobile phone and then charge the battery for a day to full charge and then connect the mobile phones again.
Solution B:  Verify that the battery is not low or old. If 18 months have passed or the battery has been used for more than 400 cycles, the battery might have passed its battery life and may need to be replaced.

d) When it is cloudy or raining, the battery power pack does not charge fully, is it a problem with the solar panel?

Solution A: When it cloudy, the solar panel does not supply enough solar energy to charge the battery though the charging indicator may be on. It may take longer to have it charged on a cloudy day. Charge the battery on a sunny day for a full before using the lights or phone charging.  

e) Why does the mobile phone not charge? 

Solution A:  What phone is it? Most standard mobile phones are supported.  - Nokia, Motorola and Samsung.  The phone should charge as long as there is a corresponding connector for them and the phone has a battery that is less than or equal to 860mAh battery. 

Solution A: Keep the solar panel in the sun until it gets warm and check that the plug is secure in the phone. 

Solution B:  The solar panel may not be working. Do a visual inspection of the solar panel.  Was the solar panel dropped or are the wires pulled? Look for any visual defects like broken cells, broken wires, and loose solder joints.  The solar cells may have failed or the wires from the solar panel are broken from within the panel or the diode may have failed or the solder joints are broken. 

Solution C: Mobile phones with large batteries or many applications or functions (like Blackberry, Nokia E and N series) may not charge because they require a lot of power which the PowaPack 2.5W panel may not be able to provide.  Try Firefly bigger charging systems with larger solar panels like the PowaPack 5W.  

Solution D:  Many mobile phones are developed with circuitry that protects the phones batteries from over charging.  This circuitry may also prevent the phone from being charged directly by a solar panel.  

f) Why does my mobile phone not charge fully?  

Solution A:  When you plug in the phone check to see if it shows that it is charging.  Mobile phones may take longer to full charge since the 2.5W solar panel delivers not enough power to charge the mobile phones.   Small mobile phones should take around 2-3 hours and big battery or multi-function mobile phones might take longer to charge – more than 4 hours.

Solution B:  The 2.5W solar panel may not supply enough energy to charge the mobile phone battery at the same time as charging the 4V battery.  Charge the mobile alone or try Firefly bigger charging systems with larger solar panels like PowaPack 5W. 

g) Why are the lights dim?

Solution A: Did you re-charge the system after use? Charge the system for a day before using it, the battery may be running low. Check if the RED battery indicator is on to confirm the battery is charging. Even after the battery is fully charged, there is no change in the light color.  It will remain RED or in some cases it will blink when the battery is full. 
Solution B:  Verify that the battery is not low or old. If 18 months have passed or the battery has been used for more than 400 cycles, the battery might have passed its battery life and may need to be replaced.

h) Why are the flex lamps flickering?

Solution A: Was the battery charged? Charge the battery on sunny day for about 2 days because it may be low.

Solution B:  There are may be loose connections on the circuit board inside the battery. Send it to our service centre for battery replacement. If it is not under warranty the technician can repair the component or replace the component for fee.  

i) Why are my lights shining for a few hours and no mobile phones are being used?

Solution A: Was the battery charged? Charge the battery on sunny day for about 2 days without charging any phones, because the battery may be low.  
Solution B:  Verify that the battery is not low or old. If 18 months have passed or the battery has been used for more than 400 cycles, the battery might have passed its battery life and may need to be replaced.

j) The solar panel does not work, what might have happened? 

Solution A:  Do a visual inspection of the solar panel.  Was the solar panel dropped or are the wires pulled? Look for any visual defects like broken cells, broken wires, and loose solder joints.  The solar cells may have failed or the wires from the solar panel are broken from within the panel or the diode may have failed or the solder joints are broken. 

Solution B:  If the product is under warranty, return it to our  Service Station for servicing.  If it is not under warranty the technician can repair the component or replace the component for fee.  

k) The solar panel does not charge the system, even when I put the solar panel in direct sun light.  Is the solar panel working or not?

Solution A:  Is the solar panel plugged in firmly? Unplug it and plug it firmly.

Solution B: Did you turn the switch on the battery to Activate position? Turn the switch to activate position for the system to start charging. The system can only charge and give light when the switch is in activate position.

Solution C:  Look out for any visual defects like broken cells, broken wires, and loose solder joints.

Solution D:  Was the solar panel or its wires damaged or broken? If it is not under warranty the technician can repair the component or replace the component for fee.   
l) Why does the charging indicator not show that it is charging?

Solution A: Was the solar panel connected to the system firmly? Disconnect the solar panel and connect it firmly. If connected firmly, the charging indicator turns red. If it fails go to Solution B.

Solution B:  Verify that the battery is not low or old. If 18 months have passed or the battery has been used for more than 400 cycles, the battery might have passed its battery life and may need to be replaced.

m) The battery indicator stays red always even after charging, am I using it badly?

Solution A: No, you are not using it badly. The battery indicator remains red when you are charging and when you are using the light. Always turn it on to the Activate position when charging and when using it.

n) The lights can not switch on if I switch them off after lighting them for more than 3-4 hours, why?

Solution A: Did you charge the battery after use? You must re-charge the system because the battery has been drained so it does not have enough energy to switch on all the lights again though they were on before. Before any electronic device starts, it requires some extra energy or power to switch back to its state and then later it settles down.  Charge the system for a full day before using any lamps and see if all the lights will turn on again.

 Firefly™ Powapack 5W 12V5Ah

The Powapack 5W has a 5Wsolar panel that charges the 12V 5Ah battery packaged inside the orange box. It can charge mobile phones from the battery. It gives light for 9 hours with four matrix lamps, 18 hours with two matrix lamps and 30 hours with one matrix lamp. It can also support a small radio. The battery can be fully charged with the 5W solar panel in about 9 hours on a sunny day.
a) Why can I not charge more than 3 small mobile phones at a time? What do I do?

Solution A: The battery size housed inside the orange box does not supply enough energy to charge more than 3 mobile phones charging at a time. Try Firefly bigger charging systems with larger solar panels.

b) Why can I not charge more than 7 small mobile phones a day?

Solution A: The battery housed inside the orange box -12V5Ah does not supply enough energy to charge more than 7 mobile phones. If 7 mobile phones are charged, expect a few hours of light or no light since the battery will have been drained after charging 7 phones.
c) Why does the system not give the indicated hours of light when I charge mobile phones?

Solution A: Did you charge the mobile phones during the day? The mobile phones charged during the day may have caused the battery to not be fully charged and therefore not have enough energy to light the LEDs for extended hours.  Charge the battery fully during the day without charging any phones.  Be sure the indicator light is blinking before charging phones.  

Solution B: Did you charge mobile phones at night?   The mobile phones which were charged in the night drained the battery so the number of lighting hours will be reduced depending on how many mobile phones were charged.  Charge the mobile phones during day while the battery is charging if possible.
d) When I use a small radio in the night, the lighting hours reduce, is there any problem?

Solution A :  Did you play the radio at high volumes? The radio which is playing consumes some energy that is not used by the lights to give the indicated lighting hours.  Play the radio at low volumes. If you want the rated lighting hours, then do not use the radio. Otherwise playing the radio automatically reduces the lighting hours because the radio consumes some energy which is used by the lights.

e) Why when I use a small radio during the day, does the battery not fully charge even on a sunny day?

Solution A: The battery may be too low or old and the fact that the radio is playing, whatever energy that goes to the battery as it charges, is used by the playing radio. Disconnect the radio and then charge the battery for about a day to full charge it and then connect the radio again.
Solution B:  Verify that the battery is not low or old. If 18 months have passed or the battery has been used for more than 400 cycles, the battery might have passed its battery life and may need to be replaced.

f) The radio drains the battery even when it is not playing, is there a problem with my radio?

Solution A: There is no problem with your radio. Did you leave your radio switched on or connected to the orange box? Switch off and disconnect the radio from the orange box. When the radio is connected to the orange box or switched on the components continue to use the stored energy even if the radio is switched off. This applies to all electronic equipment including mobiles phones, car chargers or lamps. Always switch off the radio from the orange box and disconnect it from the socket on the orange box to be safe.

g) Why does the radio play for fewer hours at high volumes than if it is playing at low volumes?

Solution A: The higher the volume, the more energy the radio consumes. So playing the radio at high volumes will drain your battery faster. Always play the radio at low volumes which can be heard by whoever it is intended for. Avoid using the radio at high volumes.

h) Why does the battery drain faster if the radio volume is high than if it is low?

Solution A: The higher the volume, the more energy the radio consumes. So playing the radio at high volumes will drain your battery faster. Always play the radio at low volumes which can be heard by whoever it is intended for. Avoid using the radio at high volumes.

i) Why does the battery not fully charge when I charge mobile phones during the day?

Solution A: The battery may be too low or old and the fact that the mobile phone is charging, whatever energy that goes to the battery as it charges, will be used by the charging mobile phone. Disconnect the charging mobile phone and then charge the battery for a day to full charge and then connect the mobile phones again.

j) When it is cloudy or raining, the battery power pack does not charge fully, is it a problem with the solar panel?

Solution A: When it cloudy, the solar panel does not supply enough solar energy to charge the battery though the charging indicator may be on. It may take longer to have it charged on a cloudy day. Charge the battery on a sunny day for 9 hours or until the charging indicator light is blinking before using the lights or phone charging.  
Solution B:  Verify that the battery is not low or old. If 18 months have passed or the battery has been used for more than 400 cycles, the battery might have passed its battery life and may need to be replaced.

k) Why does the mobile phone not charge? 

Solution A: Is the mobile phone connected to the battery? Connect the mobile phone by means of the car charger adapter supplied in the kit to the orange box.

Solution B: Check if the mobile phone is indicating charging. It should show that it is charging.

Solution C: Wait for the mobile phone as it charges. Small mobile phones should take around 2-3 hours and large battery mobile phones or phones with many functions and applications might take longer to charge – up to 4 hours.

Solution D: Many mobile phones are developed with circuitry that protects the phones batteries from over charging.  This circuitry may also prevent the phone from being charged.  
l) Why are the lights dim?

Solution A: Did you re-charge the system after use? Charge the system for a day before using it, the battery may be running low. Check if the RED battery indicator is on to confirm the battery is charging and charge until the indicator light is blinking.

m) Why are the matrix lamps flickering?

Solution A: Was the battery charged? Charge the battery on sunny day for about 2 days because it may be low.

Solution B:  There are may be loose connections on the circuit board inside the battery.  If it is not under warranty the technician can repair the component or replace the component for fee.  
n) Why are my lights giving few hours when no mobile phones or radios are being used?

Solution A: Was the battery charged? Charge the battery on sunny day for about 2 days because it may be low or until the RED light is blinking.

o) The solar panel does not work, what might have happened? 

Solution A:  Do a visual inspection of the solar panel.  Was the solar panel dropped or are the wires pulled? Look for any visual defects like broken cells, broken wires, and loose solder joints.  The solar cells may have failed or the wires from the solar panel are broken from within the panel or the diode may have failed or the solder joints are broken. Send it to our service centre for repair.
p) The solar panel does not charge the system, even when I put the solar panel in direct sun light.  Is the solar panel working or not?

Solution A:  Is the solar panel plugged in firmly? Unplug it and plug it firmly.

Solution B:  Look out for any visual defects like broken cells, broken wires, and loose solder joints.

Solution C:  Was the solar panel or its wires damaged or broken?  If it is not under warranty the technician can repair the component or replace the component for fee. 
q) Why does the charging indicator not show that it is charging?

Solution A: Was the solar panel connected to the system firmly? Disconnect the solar panel and connect it firmly. If connected firmly, the charging indicator turns red. If above fails send it to our service centre for repair.

r) Why does the battery indicator stay RED always even after charging?

Solution A:  The battery has been drained below the LVD (Low Voltage Disconnect), so it must be recharged again using the solar panel before using the lights.

Solution B: Did you leave the system without charging for more than two or more weeks? The battery may have been damaged due to over discharging or not charging it for more than 2 weeks. Always charge the battery daily. Do not leave it uncharged for more than one week.
s) Why can I not switch on the lights after lighting them for more than 9 hours?

Solution A: Do you constantly charge the battery? Charge the system because the battery has been drained so it does not have enough energy to switch on all the lights again though they were on before. Before any electronic device starts, it requires some extra energy or power to switch back to its state and then later it settles down.  Charge the system for a day without using the lights and see if all the lights will turn on again.  Continuously charge the battery with the solar panel every day.  

Solution B:  This may also happen if the lights are used for less than 9 hours if the battery is not fully charged.  The battery is too low and will run the lights for less hours, but when you switch off and want to switch back on there is not enough energy to start the lamps.  Try switching on one light at a time. 
3. Other Frequently Asked Questions (FAQs) 

a) What type of mobile phones are supported?

· Mobile phones with a battery equal to or smaller than 860mAh battery can be charged.  Some brands include Nokia, Motorola, and Samsung. For Firefly kits with larger batteries or panels, a bigger phone may be charged.  Many mobile phones are developed with circuitry that protects the phones batteries from over charging.  This circuitry may also prevent the phone from being charged directly by a solar panel.  

b) How many phones can be charged at a time?

· It depends on how low the phone battery is and the size of the battery, but at most 3 mobile phones can be charged at one time with the PowaPack Jr 12V and the PowaPack 5W.   

c) How many mobile phones can we charge per day?

· It depends on how low the phone battery is and the size of the battery, but approximately, 4 mobile phones can be charged in one day depending on the sun light with the PowaPack Jr 12V.  

· It depends on how low the phone battery is and the size of the battery, but approximately,7 mobile phones can be charged in one day depending on the sun light with the PowaPack  5W.  

d) How long does mobile phone take to charge?

· Depending on how low the battery of the phone and how big the battery is, it can take about 4-6 hours on a sunny day to charge the phone from the 1.5W or 2.5W panel. 

· Depending on how low the battery of the phone and how big the battery is, it can take about 2-3 hours from the 12V battery on the PowaPack Jr 12V and PowaPack 5W.  

e) Why do some Nokia mobile phones with a big pin fail to charge when using the Firefly12 mobile?

· The phone requires more power to start its charging which the 1.5W solar panel supplied with the Firefly12 mobile cannot provide.

f) If I charge a mobile phone, how many lighting hours are supplied by the lamps? 

· It depends on the number of mobile phones that are charging, the size of the mobiles phones as well as how full the battery is in the phone.   If the mobile phone is charged during the day, it is likely that the battery is also being charged.  If that is the case, then in the night the number of lighting hours is the same as the rated hours because the battery is fully charged.

· If the mobile phone is charged at night from the battery, it is likely that the battery will be drained and the hours of lighting will decrease from the rated hours.  

g) How many lighting hours are possible if I am using a radio?

· If one uses a small radio of 100mA, 600mW 6V, and the battery is fully charged, the lighting hours for the PowaPack Jr  12V are indicated in the chart below.  

	Lighting Hours with 2 lamps
	Radio Hours

	5
	1

	4
	1.5

	3
	2


· If one uses a small radio of 100mA, 600mW 6V , and the battery is fully charged, the lighting hours for the PowaPack 5W are indicated in the chart below.  

	Lighting Hours with 4 lamps
	Radio Hours

	8
	1

	7
	1.5

	6
	2

	6
	2.5

	6
	3.5

	6
	4

	6
	4.5

	6
	5

	6
	5.5

	6
	6

	7
	6


h) What type of radios can be used?

· Any radio which require a current equal to or less than 400mA, 6V.  Radios in the range of 1-200mA, 6V are recommended.

i) What are the power ratings of the radios that can be powered?

· The range is 1-2400mW, 6V.  

j) What kind of connectors can I use for my radio?

· Radio can be charged with the PowaPack Jr 12V or the PowaPack 5W.  The connector for the radio are not included in the kit.  You need a wire that has a female end to connect to the PowaPack battery and a female end to connect to the radio.  

k) Can I use an AC radio?

· No, because the system produces only DC power.   

l) Can I connect and inverter to the Firefly or PowaPack kits?  

· It is not recommended to connect an inverter to the battery included in any PowaPack kit since the battery housed inside is of small capacity.  

m) Can I boost charge the PowaPack battery with AC?

· Yes, but the battery must be removed first and then boosted from the outside. If there is an AC charger that gives not more than 290 mA steady current, then it can be used directly via the solar charging socket.

Caution: Highly discharged battery (less than 9V) may result into instability of the control circuit in the PowaPack kits which might be damaged in the long run due to unstable current (the battery fails to start charging).  This will ruin the system and is not advised.  

n) Can I use the 2.5W solar panel to directly charge the mobile phones?

· Yes, because the current produced by the solar panel is slightly lower than that required by a mobile phone to charge.

o) Why are the LEDS dim?

· It is likely that the battery is low and must be recharged.

p) Can I replace the 12V 2.8Ah battery with a bigger battery, for example a 12V5Ah?

· Yes, but the battery will take longer to charge (about 18 hours) when the 2.5W solar panel is used.

q) Can I use the 5W solar panel to directly charge the mobile phones?

· At this point, there is no hard evidence of degradation to the phones battery when directly charging from the solar panel.  There is a "charging control chip" in the phones that prevents overcharging.  Overcharging is the most common way to damage a phone battery.  Nokia phones specifically, allow for a wide variation in input current or voltage which should also protect the battery.   
 
This said, Firefly cannot say whether this is a problem or not.  There is just no data to prove the case.  There are technologies that are being investigated that use a filter to manage the fluctuations in current or voltage to create a more stable power supply.  
 
The solar charged batteries that you may find generally used to charge the phones in the evening are Lithium batteries which are the same kind that are in a phone.  So it is not likely that solar charging a Lithium battery is bad.  But again, there is no hard evidence.
r) How big a panel is required to charge a laptop? 

· In general, a 15W solar panel could charge a 17Ah battery that is found in most laptops.  A 75-150W inverter and a 3A charge controller is required to charge a lap top.  However only a 26Ah battery and a 5A controller is available on the market.  It will take at least 10 hours to charge the 17Ah battery.  

· In general, the Firefly Village Kit comes with a 15W panel and a battery big enough to charge a laptop, but it is not tested or recommended to be used to charge a lap top.  

s) What is the products life span?

·  All Firefly products are under manufacturer warranty for 6 months on the all parts except for the panel.  The panel is guaranteed for 1 year.  If the product panel is taken care of, it could last between 5 to 10 years.  

t) Does the product have harmful effects?

·  If used correctly, there are no harmful effects. However, incorrect usage of the battery, like dropping batteries into fire may be harmful to the human or environment.  Proper disposal of all batteries is recommended.  Inquire about Firefly and Firefly distributor battery return policy. 
u) Are replacement parts available?

· Yes, Firefly and distributors have the spares and replacement parts available. You can get the spares from a Certified Firefly Service Center.  Note that none certified Firefly technicians are not authorized to replace any component in the Firefly product.  The warranty will be void unless Certified Firefly Service Center technician makes the repair. 

v) Do I need an electrician to do the connections?

·  Which connections do you want to do? If you are installing the system and hanging the wire or connecting the extension or switch wires in the Firefly or Firefly Powapack products, you do not need an electrician.  Just follow the instructions in the manual.

·  If the connections involve hanging the wires across the ceiling from example, you may ask an electrician to help you out in case you are not comfortable climbing to the ceiling.

w) Do I have to charge daily even when not using the light daily?

· Yes, charge the battery in the lamp or the power packs daily, if possible.  It is not recommended to leave the battery in the larger systems for more than 2 weeks.  On some days, just light for a few minutes and turn it off to keep it alive (cycle life).
x) What is the effect of charging phones on the lighting hours?

·  Lighting hours reduces when mobile phones are charged while using the system. Charge the mobile phones during day when you are charging the battery at the same time.
y) Why does the Power Pack Jr 12V fail to switch back on after it has been used and switched off?

· The battery may be a bit low and the Power Pack Jr 12V may fail to switch on all the lights again once switched off if the battery falls below a certain voltage.  Switching on again requires more power than what is available.  Starting any electrical device requires more power than what it can consume once it stabilizes. 
z) Why do some phones fail to charge?

· Is the solar panel to connect to the phone? Connect it to the phone and take the solar panel outside is bright sunlight for about 10 minutes. Some mobile phones may require more power to start charging than what a panel can give.  If it fails to charge it, it is advisable to try a bigger system with a larger panel or with the capability to charge from the battery.   

aa) Can the LEDs be replaced with fluorescent bulbs?

· No, LEDS are low power consuming lights. Fluorescent bulbs consume more power compared to LEDS. Replacing the LEDS with fluorescent bulbs or Energy Saving Lights would reduce the number of lighting hours or may fail to give light in smaller products like Firefly 5.

ab) My PowaPack is not lighting, why?

· Did you turn on the master switch? If you have turned on the switch, turn it on.  Check to see that the switch on the wire is turned on?  

· Did you charge the Powa Pack in bright sunshine for at least 5 hours? You may have to take it outside during day and charge it, if it still does not light, seek assistance at a Certified Firefly Service Station. 

ac) My Firefly12 Mobile is not charging certain phones - Nokia big pin - why?

·  Is the solar panel to connect to the phone? Connect it to the phone and take the solar panel outside is bright sunlight for about 10 minutes. Some mobile phones usually the Nokia big pins may require more power to start charging than what a Firefly Mobile can give.  And the panel needs to be in direct bright sun for several minutes.  

·  Are the pin adapters to the mobile phones in working order? Check them and they must fit in the phone firmly. If it fails to charge it, try the bigger systems from Firefly like the PowaPacks. 

ad) Why does the battery always start loosening and making noise in the lamp after a few months of using the Firefly lamp?

· Did you drop it down? If you did not, then there is a loose connection inside, visit the nearby Certified Firefly Service Station for assistance.

ae) Do you have all the spare parts for these lamps and batteries? Where can we find them?

·  Yes, spare parts are available.  You can purchase spares from a Certified Firefly Service Station or from BASE Technologies.

af) When the warranty period is over and one has a technical question, where do you go for help? 

·  Warranty is over, don’t worry, the warranty is for the product.   Customer support is available from a Certified Firefly Distributor where you bought the product, a Certified Firefly Service Station, or from BASE Technologies.  For support in Uganda, you may contact BASE Technologies at info@basetechnologies.com or by mobile at 0776.781212, 0756.781212.  

ag) Can't you reduce of the brightness of the lamp to use less LEDs?

·  The Firefly products have several settings including a one LED night light setting.  There is also a medium setting that lowers the brightness of the lamp.  With the existing product, it is not possible to adjust from 5 to 3 then 1 on the matrix or the flex lamps that are available with the PowaPacks.  

ah) What do I do to the panel after 5 years of use?

· The solar panels may function for 15-25 years if it is maintained.  Make sure it is clean, do not drop it or expose it to fire or drop it on the floor, always clean withclean clothe after every one months, etc and it will last a long time.
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This manual is intended to be used by Certified Firefly Service Stations as a reference guide to repair Firefly and PowaPack products. 

