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1. GENERAL NOTES  
 
MRP srl thank you for purchasing the new MINI-KIT product, which is a particularly suitable system for lighting of 
isolated households, garage box, fishing huts, agricultural shelters, sheds, camper, caravan, gardens and small 
hospitals in developing countries. The MINI-KIT, ideal for hobbyists, is the small system that solves big problems.  
 
MINI-KIT CONTENTS: 
 
A photovoltaic module HT 22 –22Wp,  
It consists of 36 high efficiency monocrystalline silicon cells. 
The modules have proven their reliability over time with a typical lifetime of over 30 years.  
Each cell and each module are subjected to numerous tests and quality controls at every  
stage of the production process. 
 
Three low-power fluorescent lamps,  
AM712 – 7W in 12VDC voltage.  
Their light intensity is equivalent to 40W incandescent lamps. 
 
 
A Charge controller MICROLAMP 4A 
solid state which optimizes the energy management of the PV modules and 
intelligently controls the battery, extending autonomy and battery life. 
 
2. GENERAL NOTES FOR INSTALLATION AND USE 
 
Please read carefully each step of this guide in order to ensure the proper functioning of the system itself. 
 

 The MINI-KIT is usable only in plants powered by 12 VDC. 
 It is recommended to minimize the lengths of the connection cables to minimize electrical losses. 
 Ensure, at installation, that there are no sections of bare electrical cable that can create short circuit 

conditions, compromising the security of the system and its functionality. 
 Take all necessary measures in order to prevent damage and short circuits. 
 The charge controller MICROLAMP 4A is able to manage a maximum total current of 4 amperes. 

Example: You can connect up to 10 AM712 lamps 7W at 12VDC, but make sure that the ignition is not 
contemporary. 
The MINI-KIT is not supplied with battery, switches, fuse, electrical cables and lamp holders. 

 
In this regard it is recommended: 

       BATTERY. The choice of the battery depends on the type and on electric loads 
Example: For daily use:  1 sealed battery 12V-40Ah  

For week end use: 1 sealed battery 12V-75Ah  
 

FUSE. It is recommended, though not strictly necessary, connect to the battery any type of 10A fuse, to 
further protect the regulator in the event of a short circuit (see figure 4 Ch. 4). 
 
SWITCHES. It is advisable to connect a normal switch to each electrical cable supplying the fluorescent 
lamps supplied. 
 
ELECTRICAL BIPOLAR CABLES. 
Electrical connection between regulator and photovoltaic module, depending on the distance:  
 For cable lengths of up to 6m to use a section of 2x2,5mm2; 

 For lengths over 6m use a section of di 2x4mm2. 
 

Electrical connection between the controller to the battery: 
 Bipolar cable, sections 2x4mm2. 

 
Electrical connection between the regulator and fluorescent lamps: 

 possibility of using the supplied electric cables (preferably section > 2x1,5mm2); 
 it is recommended to take maximum lengths of 15m to limit ohmic losses in cables; 
 for longer lengths we recommend to use a higher section dorsal. 
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LAMPHOLDERS. To use AM712 lamps (12VDC voltage) the lamp holders connection must be E27 type. 
The polarity to be observed is shown in figure 2: 

Fig. 2 
 

3. KIT ASSEMBLY INSTRUCTIONS 
 
MRP srl recommend to follow the instructions below to properly carry out the mechanical and electrical installation 
of the MINI-KIT. MRP srl refuses any responsibility for any problems resulting from an inadequate installation. It is 
recommended to obtain all the information necessary to properly carry out the electro/mechanical installation of the 
kit, as well as to follow the common safety standards during the same. 
 
Please read the following procedure (see also the circuit diagram in Ch. 4): 

1) Open the package and place all pieces in front of you. 
2) Attach the charge controller on a wall in a safe, dry place, trying to minimize the distances between the 

controller and battery and between the controller and the PV module. 
3) Electrical connection between the controller to the battery: 

Connect a 2x4mm2 section pair of wires between terminals 3 / 4 (–bat / +bat) in charge controller, to the 
battery, strictly observing the polarities (see Fig. 2). 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Fig. 2 
 

  

- battery terminal 

+ battery terminal 
+ module terminal 

- module terminal 

+ lamp terminal 

- lamp terminal 
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4) Unscrew the 4 screws on the cover of junction box (see Fig. 3 below). 
 

 

 

Fig. 3 
 

 
5) Pass the electrical cables through the holes identified in chapter 2 of the box and connect it to the 2 screws, 

paying attention to polarity. 
 
6) Close the junction box and securely attach the PV module in the chosen place, steering it towards south 

(or north for countries beneath Equator), without any obstacle that may cause shading, even in part, 
throughout the day.  

 
7) Run the cables coming out of the module up to MICROLAMP 4A regulator and proceed with the electrical 

connection: 
 

 Connect the positive cable (+) from the PV module to the first terminal (1) in charge controller (see Fig. 
2 and 4);  

 Connect the negative cable (-) from the PV module to the second terminal (2) in charge controller (see 
Fig. 2 and 4). 

 
Now, if it is daytime and the solar radiation is sufficiently high, the regulator will turn on the green light 
indicating that the module is charging the battery. On first use it is recommended to let it charge the batteries 
for at least 2-3 days. More information is given in Chapter 4. 

 
8) Screw the 3 lamps AM712 to its holder with Edison E27 base, paying attention to the polarity (see figure 

4), using the original kit cables (normally 2x1,5mm2 sections) or by using some other connection cables. In 
the latter case we recommend using the 2x1,5mm2 sections, although the functioning can be guaranteed 
with 2x0,75mm2 sections. Each lamp must be connected to MICROLAMP 4A regulator, respecting the 
polarity shown in Figure 1. 

 
9) The battery negative pole and the load negative pole must be separated absolutely (see figure 4). 

 
10) Make sure that the sum of the loads consumption does not exceed the 4 Ampere. 

 
11) To use the stored and available in battery energy it is recommended to connect a switch to each bulb (as 

shown in the wiring diagram, Fig. 4), in order to use energy only when needed. 
 
12) To have the best of battery’s available energy, it is recommended to minimize the connection distances 

between the individual components (battery, controller, module, lamps) and/or take appropriate cable 
sections. 
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MICROLAMP 4A CHARGE CONTROLLER WIRING AND INSTRUCTIONS 
 

For a proper electrical installation of MINI-KIT it is suggested to follow the electrical connection according to the 
wiring diagram below:  

 

 

Fig. 4 
 
The MICROLAMP 4A charge controller is an excellent combination of high reliability and convenience. 
This controller, which is completely in the solid state (MOSFET), intelligently controls the battery charge and has 
minimal self-consumption. 
The operation of MICROLAMP 4A regulator optimizes energy management produced by the modules to achieve a 
complete battery recharge, but at the same time it controls the electrolyte boiling to reduce energy consumption. 
 
 
MICROLAMP 4A CONTROLLER FUNCTIONS: 
 
Battery charge control: 
If the battery reaches the fully charged state (about 14,1V voltage), the MICROLAMP 4A controller intervenes by 
limiting the energy flow from the PV module, and performing a constant voltage charging. In this way the battery will 
be recharged to 100% of its nominal capacity, and the overcharge of the same is avoided. 
During the final phase of voltage-constant charging, there will be a controlled boiling of the electrolyte, with the 
consequent mixing of the same. This prevents stratification of the electrolyte thus extending the battery life. 
 
Battery discharge control: 
If the battery is totally discharged (approximately 10.8 V), the MICROLAMP 4A controller intervenes by 
disconnecting the load to prevent damage to the battery.  
As soon as the battery have been partially recharged by PV modules (about 12,3V), the 4A MICROLAMP controller 
reconnects the loads automatically. 
This important feature provides a battery life extension and ensures that the load is not supplied with a too low 
voltage. 
 
Protection from overload, short circuit and polarity reversal: 
The MICROLAMP 4A controller contains an innovative active protection system which protects it in all these cases, 
both they take place in the entrance (PV modules side) and in output (load side). The protection will intervene 
whenever the consumer load would exceed the 10A. 
In this case, to rehabilitate the load, disconnect the same for at least 10 seconds, remove the cause of the short 
circuit in the load (or the polarity reversal) and then reconnect to the controller. 
 
Overnight reverse current protection: 
The MICROLAMP 4A controller is provided internally with a non-return diode.  
You can then connect the PV modules directly to the regulator to specific terminal board. 
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FUNCTION DISPLAYING 
 
The MICROLAMP 4A controller has two LEDs, green and red, to indicate the system operation status. 
 
GREEN LED: It is lit during the day, indicating that the module is charging the battery (overnight, the green LED will 
be off). 
 
When the battery is fully charged, and the MICROLAMP 4A controller will limit the current from PV modules, the 
green LED will be blinking. This indicates that the controller is performing a maintenance charge, so as to obtain 
a constant voltage that allows to recharge the battery at 100% of its rated capacity. 
 
RED LED: It turns on when the battery is fully discharged (approximately 10.8 V) and MICROLAMP 4A controller 
cuts power to the load. It will turn off and the loads will be fed again as soon as the battery reaches a state of 
appropriate charge (about 12,3V). 
The red LED lights up even when there is an output current overload (more than 10A). 
 

CONTROLLER TECHNICAL DATA 

 Rated operating voltage  12V 
 Maximum input current  4A 
 Maximum output current  4A 
 Internal consumption  6mA 
 End of charge voltage  14,1V 
 Load turn off voltage      10,8V 
 Load turn on voltage      12,5V 
 Operating temperatures  da -20 a +50°C 
 Dimensions                            134 x 80 x 29,5mm 
 Weight                                      150g 
 Connection terminals  Max 6mm2 

MRP reserves the right to make changes without notice. 

4. PHOTOVOLTAIC MODULE TECHNICAL DATA SHEET 
 
The new HT22 PV modules are the result of the most recent technological innovation introduced, just for battery 
applications, where you need high power in small spaces. They consist of 32 monocrystalline 156x78mm very high 
efficiency silicon cells. Moreover, thanks to the recent adoption of innovative cell production techniques (texturized 
surface with silicon nitride anti-reflection treatment), the new HT22 photovoltaic modules are therefore capable of 
delivering 22Wp in just 0,2m2 surface. At the typical battery operating voltage (12,5V) the HT22 modules are capable 
of delivering a higher current output (about 15%) compared to traditional modules on the market. This is achieved 
by the use of highly selected cells, which therefore allow greater produced energy in a very small surface. The HT22 
photovoltaic modules are designed and engineered to deliver the maximum possible power under the toughest 
environmental conditions, and then for a typical average lifetime of more than 30 years. In fact, every single cell 
and module produced is tested on multiple quality checks in every production process stage. A front hail resistant 
tempered glass and a robust anodized aluminum frame make the modules HT22 weather resistant, mechanically 
robust and easy to install. A weatherproof junction box with IP65 protection level, makes the module electrically 
isolated and easy to connect in several configurations.  
 
MODULE TECHNICAL DATA SHEET HT22 (at Standard Test Conditions) 

Peak power (Wp) W 22 
Short-circuit current (Isc) A 1,30 
Open circuit voltage (Voc) V 22,50 
Maximum power voltage (Vmp) V 18 
Maximum power current (Imp) A 1,30 
Typical current at battery voltage(12,5V) A 1,27 
NOCT (Nominal operating cell temperature) °C 43±2 
Temperature coefficient in voltage (ß) mV/°C -90 
Maximum wind or pressure load on surface 2400  N/m2  (200 km/h equivalent) 

Hail impact resistance 28 mm at 23 m/s 
Operating and maintenance temperature °C da -40 a +95 
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5. KIT OPERATION 
 
A. The photovoltaic module, with daylight, converts solar energy into electricity.  
B. The module produced electricity, charges the battery through the MICROLAMP 4A controller. This is 

indicated by the green light on the controller. When the battery is fully charged the green light will start flashing 
to indicate a constant voltage charging. 

C. In case of prolonged energy consumption by lamps or other loads, it might happen that the red LED turns 
on (“battery discharged”) on the charge controller front panel; as a consequence, all loads will be turned off. 
This automatic protection intervenes to avoid a very deep battery discharge, which would damage it. You have 
to turn off all lamp switches and other loads (radio, etc.) to avoid their self turn on the following day 
when the controller will supply power again. After a certain charge period, the red led will automatically turn 
off, restoring the normal system usage conditions. Then it is already possible to start using lamps and other 
loads, but in any case it is a good practice to leave the battery fully recharge (this may take a few days, 
especially if insolation is poor). For a charge check see paragraph "A" described above. 

 
 

6. KIT OPERATION EXAMPLES  
 

PV module typical average energy generation in Italy, depending on season (in 12VDC): 
 

 SUMMER  average production 5Ah/day 
 WINTER   average production 3Ah/day 

 
PV module energy produced, depending on operation days, without connected loads: 
 

SEASON 1 DAY (Ah) 1 WEEK (Ah) 2 WEEKS (Ah) 3 WEEKS (Ah) 
SUMMER 5 35 70 105 
WINTER 3 21 42 63 

 
Battery choice: 
 

 Daily use: 12V-40Ah sealed battery; 
 Every weekend use: 12V-70Ah sealed battery; 
 Every third weekend use: 12V-95Ah sealed battery. 
 
Example: MINI-KIT summer use with a 40Ah battery:  
 

 Kitchen lighting                4 hours 
 Lunchroom lighting   2 hours 
 Bedroom lighting  1 hours 
 TOTAL                                  7 hours/day 
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It is possible, to add more HT22 modules to the existing system. This will improve the daily overall energy 
production. If home is used only occasionally (example: week end use) the MINI-KIT is suggested to be used with 
a higher capacity battery, like 70Ah, in order to store all the PV module produced energy during the week, and make 
it available in the weekend, as it is much higher than normal use (between 3 and 5 times). In this case, a higher 
energy amount will be available, and will be able to supply some loads like 12VDC voltage TV and radio, in addition 
to a higher number of lamps. 
In the case of even more occasional use of the house (example: every third week end) we recommend using a 
100Ah battery capacity. In this way the available energy will be higher and other loads will be supplied. 
 
 
7.  TROUBLESHOOTING 

 

PROBLEM SOLUTION 

1. If the green light does not turn on 
in the daytime  

- The module is not properly connected; check 
electrical connections; 

- Weather conditions are very poor and insolation is not 
sufficient to charge the battery. 

2. If the red light is on, this means 
that: 

- The discharge battery protection has intervened; 
Turn off all lamps and loads. Wait until the following day 
so that battery will charge. 

3.  If lamps do not turn on: 

- Check if the charge controller red light is on; 
- Make sure the lamp polarities are not reversed (see 

Fig. 4). 
You must re-check connections and polarities. 
Consider that the average light bulbs life is about 3000 
hours. 
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