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This document describes the technical characteristics and functioning of the battery charger Mercurio. 
 

1 WARNING 
 

Before any operation to the equipment, read this manual carefully, follow instructions contained therein. 
Any change and/or tampering of the equipment and any misuse from not following these instructions will 
affect the warranty. 
In any case Mecc Alte shall not be responsible for incidental or consequential damages, due to improper 
use not described in this userôs manual. 
Mecc Alte does not assume any liability for repairs or alterations made by others. 
Mecc Alte does not assume any liability for injuries to people or things caused by bad functioning of this 
equipment. 
During the warranty period the service and the repairs must be by Mecc Alte technical assistance centre. 
Failure to comply will affect the warranty 
Store this manual with the product for future consultations. 
 
Mecc Alte can modify at any time without any notice the contents of this manual and/or the technical featu-
res of the products. 

SAFETY  
Because of the presence of high energy battery, that could be dangerous also with general 
switch in OFF position and/or with disconnected cable, any service must be made only by 
specialized and skilled staff. Avoid the access of  water or liquids and/or other foreign ob-
jects in general, into the Mercurio. 
To avoid overheat fault not expose to the sun or heat source.  
 
BATTERY  
The battery substitution has to be made by specialized staff only. 
Donôt try to open the battery, the materials contained in are very dangerous for eyes and 
skin.  
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2 GENERAL INFORMATION  
 

Mercurio is a battery charger intended for the world of telecommunications, designed with the most advan-
ced electronic technologies. 

A feature which makes it very versatile is the Mercurio ability to accept a multitude of input signals, to pro-
vide a complete cycle of battery charge and during the cycle provides power to the loads. 

Mercurio has been designed to work in a fully automated system without the need of external operators. 

It was designed to handle engines (prime movers) with different modes of operation (OnOff, Dual speed 
and Full Variable). 

A particular feature that greatly increases the field of application is the possibility to insert a power curve of 
your choice. 

Mercurio is in compliance with the requirements for electromagnetic compatibility and safety requirements 
of the current European legislation that regulates the application of the CE mark.  

2.1 Block diagram 

Figure 1: Block diagram of Mercurio. 

AC/DC 
When the input is in the right range convert the AC input voltage in DC voltage with bridge rectifier. 

DC/DC Switching 
Converter is a switching step down DC/DC with high efficiency. 

Real time DSP-Control 
Using a Digital Signal Processor (DSP) controls all the functionality of the Mercurio regarding  the power 
circuit command and control, the interface and the communication. 
The high computing speed of the DSP (up to 40 million operation/second) allows it to manage the variation 
of the external parameter (input, load, etcé) in real time with a high dynamic stability and efficiency of the 
conversion. 

Interface EXT 
The interface that takes care of the complete engine management system with free contacts, and provides 
operating information through the signalling LEDs and RS232  

¶ #3 relays 

¶ 1 isolated analogue output 

¶ RS232 

¶ #2 LEDs 

¶ Battery Temperature sensing  
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3 CYCLE OF CHARGE 
 

At the time it was implemented a ñtwo stageò charge cycle (constant current, constant voltage and mainte-
nance), with the working parameters set entirely within specific range. 

In the Figure 2 shows an example of the charge cycle performed. It is divided into three phases: 

1. Constant Current at the current set. 

2. Constant Voltage at Vcycle voltage. 

3. Maintenance charge at Vstandby voltage. 

The maintenance phase will only be available for photovoltaic plants connected, otherwise the charge will 
be completed after the constant voltage phase.  

Figure 2: Charging cycle of the battery. 

Charging will start when the batteries are discharged, with voltage level pre-set. 

For lead-acid batteries the recommended values for charging voltage, with a temperature of 20-25ÁC, are 
the following: 

¶ cyclic use: 2.40 - 2.45 V/cell ï (Vcycle/cell) 
¶ stand-by use: 2.25 - 2.30 V/cell - (Vstandby/cell)  
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4 FUNCTION MODE 
 

The first power on and after a fault, the battery charger is in a standby state. At this point if the conditions 
are stable and valid for thirty seconds switch to an operating state. 

Figure 3: Main FSM. 

The battery charge Mercurio has the ability to work with three different control modes of generator, are: 
 
¶ ONOFF 
¶ Dual Speed 
¶ Variable Speed  

State Descritpion 

STANDBY No output 

OPERATIVE Discharge ï Charge Icost ï Charge Vcost - Maintenance  

Necessary condition for the start of Mercurio: 

¶ Batteries connected and correct voltage range 

o Vbatt > N(1)*9V 

o Vbatt < N*16V 

¶ Rectified voltage appropriate 

o Vhp > 15V 

o Vhp < 160V 

¶ Temperature in the range of operation 

o Tcase       < 75ÁC 

o Theatsink < 70ÁC  

NOTE(1) N  number of nominal elements 12V.  
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This mode of operation is typical for engines which do not have the possibility of the speed controller. 

In the state diagram in Figure 4 we describe in the ONOFF mode. 

This mode is the simplest running for the Mercurio, when the battery voltage falls below the set value, the 
system starts the engine and performs a full charge cycle, upon its completion it will shut down the engine. 

To prevent mistake state transitions are necessary to verify the conditions for a sufficient period of time.   

Figure 4: Mode ONOFF. 

4.1 Mode ONOFF 
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This mode of operation is typical for engines that have the ability to control the speed of two-speed. 

This mode is expected that over the driving switch on (and switch off) of the engine, there exists the possi-
bility of controlling two-speed. 
Moreover the system has a hysteresis (of current and voltage), that provides stability to the system. 

The threshold current is a parameter that must be chosen very carefully, and will be a function of the mini-
mum load and the power available at the two speeds.   

Figure 5: Mode Dual Speed. 

4.2 Mode Dual Speed 
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This mode of operation is typical for engines with facility for variable speed control. It allows the diesel en-
gine to save fuel, modulating the output power as a function of the power required to charge the batteries 
and power to the load. 

This change in power demand will be done via an analogue signal, -10V and 10V, that respectively indica-
te minimum and maximum power. 

To make the system stable every variation of charging current will be delayed, so as to allow the engine to 
adapt to the new reference. 

In all stages of recharging the batteries, the system will create a voltage reference that does not waste po-
wer.   

Figure 6: Mode Variable Speed. 

4.3 Mode Variable Speed 
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5 INPUT 
 

The battery charge Mercurio is capable of working with different input voltages. 

¶ Direct current DC 

¶ Alternating current Single-phase AC1 

¶ Alternating current Three-phase AC3 

¶ Photovoltaic input (AC1DC or AC3DC) 

Through the software it will be possible to select the type of input, and when the system works in single 
phase and is able to recognize if DC or AC1. 

For inputs in AC is a protection able to limit the maximum input current that operates on the value of the 
rectified voltage and the form factor of the input current. 
This type of protection is necessary in order not to exceed the maximum current value effectively absor-
bed. 

Care must be taken in evaluating the form factor of the input current that if it does not reflect the real wor-
king conditions it can lead to the failure of the charger. For this purpose it is essential to independently 
measure the (PF) power factor and adjust the software settings accordingly (by the parameter DPF ï see 
page 16 or 19).  

DC voltage supply of the charger is capable of delivering the power described in the following graph Figure 
7. The limitation is due to the limitation of the input current (50Arms). 

The Vhp voltage in practice represents the input voltage (VhpåVin), the voltage can be supplied inde-
pendently between two of the three terminals available. 

In this mode is only available ONOFF mode. 

5.1 Direct current 

VHP å Vin 
[V]  

Mercurio Power 
[W]   

 5k 10k 15k 

50 2.500 5.000 7.500 

55 2.750 5.500 8.250 

60 3.000 6.000 9.000 

65 3.250 6.500 9.750 

70 3.500 7.000 10.500 

75 3.750 7.500 11.250 

80 4.000 8.000 12.000 

85 4.250 8.500 12.750 

90 4.500 9.000 13.500 

95 4.750 9.500 14.250 

100 5.000 10.000 15.000 

105 5.000 10.000 15.000 

110 5.000 10.000 15.000 

115 5.000 10.000 15.000 

120 5.000 10.000 15.000 

125 5.000 10.000 15.000 

130 5.000 10.000 15.000 

135 5.000 10.000 15.000 

140 5.000 10.000 15.000 

145 5.000 10.000 15.000 

150 5.000 10.000 15.000 

155 5.000 10.000 15.000 

160 5.000 10.000 15.000 

165 5.000 10.000 15.000 

170 5.000 10.000 15.000 

Table 1: Limit of power as function Vhp (DC). 
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Vff ï Vfn 
[V] 

Vhp 
[V] 

Pphase 
[W] 

 

Alternate 
input 

Rectfier 
input 
voltage 

   5k 10k 15k 
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e
s

 

30 42 1.500 3.000 4.500 

35 49 1.750 3.500 5.250 

40 57 2.000 4.000 6.000 

45 64 2.250 4.500 6.750 

50 71 2.500 5.000 7.500 

55 78 2.750 5.500 8.250 

60 85 3.000 6.000 9.000 

65 92 3.250 6.500 9.750 

70 99 3.500 7.000 10.500 

75 106 3.750 7.500 11.250 

80 113 4.000 8.000 12.000 

85 120 4.250 8.500 12.750 

90 127 4.500 9.000 13.500 

95 134 4.750 9.500 14.250 

O
k 

100 141 5.000 10.000 15.000 

105 148 5.000 10.000 15.000 

110 156 5.000 10.000 15.000 

115 163 5.000 10.000 15.000 

120 170 5.000 10.000 15.000 

125 177 5.000 10.000 15.000 

130 184 5.000 10.000 15.000 

Table 2: Limit of power as function Vhp (AC1).  

Figure 7: Maximum power versus VHP (voltage input). 

5.2 Single-phase alternating current AC1  

5.2.1      Voltage limit  

Limitation due to the input voltage. 

The Table 2 valid for DPF (pure sine wave input) values obtained with maximum input current of 50Arms.  
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Table 2: Derating(2) frequency AC1. 

5.2.2      Form factor (D.P.F.)  

The value of the impedance of the generator conditions the effective current input and therefore 
the power supplied by Mercurio.  

The voltage can be provided between two of the three input terminals so indifferent. 

Not knowing the impedance of the alternator we have included a parameter that allows you to 
make an adjustment, not to exceed 35Arms Mercurio. 

The DPF game is this parameter, which will act as a percentage of the voltage limitation (Table 2). 

NOTE
(2)
:
 
If fixed speed 50Hz input as an example, the AC1 single phase input will limit the output of the Mercurio 

system! 

5.2.3      Frequency limit 

Mercurio can be supplied with single-phase AC 120V maximum value to avoid exceeding the maximum 
rectified voltage, and high frequency (100Hz to 400Hz) to prevent excessive ripple on the same rectified. 

Frequency 
[Hz] 

Maximun Out Power [W] 

  5k 10k 15k 

        

20 0 0 0 

25 150 300 450 

30 816 1.632 2.448 

40 1.650 3.300 4.950 

50 2.150 4.300 6.450 

75 2.816 5.632 8.448 

100 3.150 6.300 9.450 

200 3.650 7.300 10.950 

300 3.816 7.632 11.448 

400 3.900 7.800 11.700 
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Figure 8: Maximum power available as a function of Vhp(AC1). 
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Table 4: Limit of power AC3. 

5.3.1      Voltage limit  

Limitation due to the input voltage. 

5.3 Three-phase alternating current AC3 

 Vff 
[Vrms] 

Vhp [V] 
Pphase 
[W] 

Ptot 
[W] 

Pphase 
[W] 

Ptot [W] 
Pphase 
[W] 

Ptot [W] 

 Alternate 
input 
voltage 

Rectifier 
input 
voltage 

5k 10k 15k 

Deration 
applies 

30 42 1.500 4.500 3.000 9.000 4.500 13.500 

40 57 1.667 5.000 3.334 10.000 5.000 15.000 

O
K 

50 71 1.667 5.000 3.334 10.000 5.000 15.000 

60 64 1.667 5.000 3.334 10.000 5.000 15.000 

70 78 1.667 5.000 3.334 10.000 5.000 15.000 

80 92 1.667 5.000 3.334 10.000 5.000 15.000 

90 85 1.667 5.000 3.334 10.000 5.000 15.000 

100 99 1.667 5.000 3.334 10.000 5.000 15.000 

110 113 1.667 5.000 3.334 10.000 5.000 15.000 

120 106 1.667 5.000 3.334 10.000 5.000 15.000 

The Table 4 valid for size 5k and DPF (pure sine wave input) values obtained with maximum input current 
of 50Arms. 

Figure 9: Maximum power available as a function of Vhp(AC3). 
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Table 5: Frequency derating AC3. 

5.3.2      Form factor (D.P.F.)  

The value of the impedance of the generator conditions the effective current input and therefore 
the power supplied by Mercurio. 

Not knowing the impedance of the alternator we have included a parameter that allows you to 
make an adjustment, not to exceed 50Arms Mercurio. 

The DPF game is this parameter, which will act as a percentage of the voltage limitation (Table 4). 

NOTE
(2)
:
 
If fixed speed 50Hz input as an example, the AC1 single phase input will limit the output of the Mercurio 

system! 

5.3.3      Frequency limit 

The charger is capable of delivering the full power from ~33Hz upwards. 

 Frequency [Hz] Power [W] 

   5k 10k 15k 

D
e
r
a
t
i
o
n
 
a
p
p
l
i
e
s

 

10 0 0 0 

12 1.050 2.100 3.150 

14 1.942 3.884 5.826 

16 2.612 5.224 7.836 

18 3.133 6.266 9.399 

20 3.550 7.100 10.650 

22 3.890 7.780 11.670 

24 4.175 8.350 12.525 

26 4.415 8.830 13.245 

28 4.621 9.242 13.863 

30 4.800 9.600 14.400 

32 4.956 9.912 14.868 
O
k 

34 5.000 10.000 15.000 

36 5.000 10.000 15.000 
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Mercurio allows you to charge the batteries through a PV input, more precisely in the maintenance phase. 

This mode is activated when modes are selected AC1DC and AC3DC. 

 

After the constant voltage phase, selecting this mode, the Mercurio enters the maintenance phase (RL3 
close).  

 

 

 

 

 

Not having dedicated inputs for the photovoltaic mode, you must properly configure the installation (see 
figure below). That is with a switch that allows you to select the desired input AC or PV, commanded by 
Relay3 Mercurio. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

During the maintenance phase of the Mercurio will search MPPT, accordance with the limits of battery and 
input current (relative to those in DC 5.1). 

 

 

5.4 Photovoltaic input 

RL3 OPEN CLOSE 

  
Discharge 
Icost 
Vcost 

Maintenance  
(if AC1DC or AC3DC 

selected) 

The open circuit voltage photovoltaic input must not exceed the limit of the maximum input voltage 
of 170VDC. 
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5.5 Other limitations  

5.5.1      Output Power  

In this section you will learn all the other limitations that make the machine. 

The Mercurio battery charger has a power derating, which does not allow it to exceed the maximum rated 
power. eg for Mercurio 5k the charger will reduce its power output so as not to exceed 5000W. 

Mercurio Max Power Out Allowed 

5k 5.000 W 

10k 10.000 W 

15k 15.000 W 

5.5.2      Output Current 

The Mercurio battery charger has a current limit, which does not allow it to exceed the maximum rated cur-
rent. eg for Mercurio 5k the charger will reduce its power output so as not to exceed 100A (load & battery). 

Mercurio Max Corrent Allowed [A] 

5k 100 

10k 200 

15k 300 
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5.5.3      Temperature 

The charger will derate according to over temperature. However, if the temperature becomes too high then 
it will stop charging. 
The system detects three temperatures the battery, inside the Mercurio enclosure and heatsink, but only 
on the last two for power output derating. The battery temperature is used in a separate control logic. 

Temperature Range derating [ÁC] Fault [ÁC] 

Internal (enclosure) 75 õ 85 >85 

Heatsink 70 õ 80 >80 

In the Table 6 you can see the value of derating applied with respect to available power, moreover apply 
the derating higher of the two temperatures. 

Temp  
Enclosure 
[ÁC] 

Temp 
Heatsink 
[ÁC] 

Power 
available 
[%] 

75,00 70,00 100,00 

75,50 70,50 95,51 

76,00 71,00 91,02 

76,50 71,50 86,52 

77,00 72,00 82,03 

77,50 72,50 77,54 

78,00 73,00 73,05 

78,50 73,50 68,55 

79,00 74,00 64,06 

79,50 74,50 59,57 

80,00 75,00 55,08 

80,50 75,50 50,59 

81,00 76,00 46,09 

81,50 76,50 41,60 

82,00 77,00 37,11 

82,50 77,50 32,62 

83,00 78,00 28,13 

83,50 78,50 23,63 

84,00 79,00 19,14 

84,50 79,50 14,65 

85,00 80,00 10,16 

85,50 80,50 5,66 

86,00 81,00 1,17 

Table 6: Derating Power versus Temperature. 
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6 BATTERY 
 

The charging voltage of the battery is heavily dependent on the operating temperature. 

This dependence requires the inclusion of an external probe to be applied in proximity of the batteries. 

The thermal coefficient of lead-acid batteries(3) is ~31.25 mV/ÁC for full charge and ~15.625 mV/ÁC for 
maintenance.  

 
Full charge 

(Vcycle) 

Maintenance 

(Vstandby) 

Tamb [ÁC] Voltage element [V] 

-30 16,23 14,38 

-25 16,08 14,30 

-20 15,92 14,22 

-15 15,77 14,14 

-10 15,61 14,06 

-5 15,45 13,98 

0 15,30 13,91 

5 15,14 13,83 

10 14,98 13,75 

15 14,83 13,67 

20 14,67 13,59 

25 14,52 13,52 

30 14,36 13,44 

35 14,20 13,36 

40 14,05 13,28 

45 13,89 13,20 

50 13,73 13,13 

55 13,58 13,05 

60 13,42 12,97 

Figure 9: Voltage battery charging vs. temperature. 

NOTE
(3)
:
 
Nominal elements 12V. 
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7 TECHNICAL CHARACTERISTICS 
 

Models Mercurio 5k Mercurio 10k Mercurio 15k   

INPUT         

Voltage range (phase) 35õ120 V 

Max. Current (phase) 50 100 150 A 

Range of frequency DCõ400 Hz 

OUTPUT DC         

Voltage range 20õ75 V 

Nominal Voltage 12õ60 V 

Max. Current 100 200 300 A 

Rated power 5.000 10.000 15.000 W 

Ripple <1 % 

PERFORMANCE         

Operating temperature environment -25 õ 55 ÁC 

Max temperature Heat sink 80 ÁC 

Max efficiency 92,5 % 

Operating humidity 10 õ 90 (RH) % 

PROTECTION         

Over temperature Yes/derating   

Overload Yes/derating   

Overvoltage Yes   

Short Circuit Yes   

Battery inversion Yes   

Ventilation External   

DATA         

Dimensions (h w d) 290x370x400 290x670x400 290x970x400 mm 

Weight ~20 ~40 ~60 kg 

IP protection 65   

INTERFACE AND COMMUNICATION         

Interface RS232   

Visual indication 2 x LEDs (connection points only, LEDS by others)   

Relay 3 x 230V 30A   

Isolated Output voltage -10 / +10V (adjustable range)   

Table 7: Technicals Characteristics. 
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Table 8: Efficiency measured. 

8 EFFICIENCY 
 

Efficiency obtained with the version 5kW. 

Current 
[A] 

Eff. 

[%] 

10 81,1 

25 90,0 

50 92,5 

75 91,9 

100 91,3 

Figure 10: Performance graph as a function of power. 
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9 MECHANICAL FIXING AND VENTILATION 
 

 

To allow the Mercurio to work in the best conditions, the mounting configuration is as shown in the figure 
below, with electrical contacts on the top. 

 

 

 

 

 

 

 

 

 

 

 

For the proper functioning of the machine it requires forced ventilation, which is made by fans powered di-
rectly from the batteries but their command is discriminated from the Mercurio. 

The number of fans required depends on the size, but we have a basic element that holds an Air Flow     
220.8 mį/h. 

 

 

 

 

 

 

The fans are fixed directly to Mercurio, the only precaution by the installer will be to ensure proper airflow, 
allow free ventilation for at least 20cm (from all sides of Mercurio). 

Mercurio Number of fan 

5k 2 

10k 4 

15k 6 
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10 ELECTRICAL CONNECTION 
 

The possible electrical configurations are four: 

1. Three phases (AC3) 

2. Three phases + photovoltaic (AC3DC) 

3. Single phase (AC1 or DC1) 

4. Single phase + photovoltaic (AC1DC) 

 

In the diagram below we see the typical electrical connection for the apparatus. 

Figure 11: Typical electric connection. 
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Mercurio can accept either a three phase to single phase, but for correct recognition to occur in 
single-phase mode, the inputs must be connected in an appropriate manner. 

It is really important not to refer any input system to ground.  
Addition, as provided by the telecom standard, you can connect the positive battery terminal to the 
ground. 

Input mode Connection mode 

AC3 L1-L2-L3 

AC1 or DC1(PV) L1-L2 

10.1      Power connection 

Short description of the scheme: 

¶ AC In  : voltage input to generator 
¶ Battery: voltage output to battery 
¶ Battery: voltage output to load 
¶ Relay: Number 3 relay for remote control of electric generator and one for photovoltaic mode. 
¶ LED: LEDs of state 
¶ RS232: communication interface 
¶ EXT Tbat: input for external battery temperature sensor. 

 
The power contacts can be fixed with a torque of 24 Nm, because we use nuts and bolts class 4.8. 
  

Disconnect equipment 
after disconnecting the batteries, wait at least 2 minutes and then to short-circuit the battery termi-
nals to zero the remaining charge. 
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Pay attention to the sizing of cables for connection of Mercurio, because the currents are very high. 
The following section may be used to calculate the wire size requirements. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Resistance is: 

 
 
or also: 
 

 
 
Derive the section: 
 

 
 
considering the power loss over the cable 
 

 
 
For example: 
 
¶ L = 5m (round-trip) 
¶ ɟ = 0.0174 Ý mmĮ / m (copper) 
¶ V = 0.5V (to be chosen) 
¶ I = 50A 

 
Obtain: 
 
¶ S = 8.7 mmĮ 
¶ R = 0.01 Ý 
¶ P = 25W 

 
 
Obviously it is recommended to keep the power connections as short as possible, choosing a low 
drop voltage is important, because the reading of the battery voltage is carried out on the output termi-
nals of Mercurio. 

S

l
R r=

I

V
R=

V

I
lS ÖÖ=r

IVP Ö=

Name Description  Note 

R Resistance Ý calculated 

L Cable length m depends on the system 

S Area of the cable mmĮ calculated 

ɟ Electrical resistivity Ý mmĮ / m constant depends on the cable 

V Voltage drop V to be set 

I Current Cable A to be set 

P Power loss (cable) W calculated 

10.1.1      Wire sizing 
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10.2      Three phases (AC3) 
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10.3      Three phases (AC3+PV) 
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10.4      Single phase (AC1) 
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10.5      Single phase (AC1+PV) 
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10.6      Signal connection 

Removing the cover on the top of Mercurio, you can access the main interface connectors. 
On the top of the Mercurio contacts are available for signal and engine control. 
 
The numbering starts from the left.  

Table 9: Signal interface. 

The signal 2J16(GND), 4J16(GND), 6J16(GND), 3J17(TS-GND), 6J17(RS232-GND), 2J18(GND), 3J18
(GND),6J18(GND) and 8J18(GND) have the same electric potential. 
 
The J18 connector the connector is for future upgrades. 
 
 
 
NC   ï Normally Closed (not available for this release) 
COM  ï Common 
NA   ï Normally Open 

J8 

1 RL3_COM 

2 RL3_NO 

3 RL2_COM 

4 RL2_NO 

5 RL2_NC 

6 RL1_COM 

7 RL1_NO 

8 RL1_NC 

J16 

1 LED1 

2 GND 

3 LED2 

4 GND 

5 Variable 

6 GND 

J18 

1 RUN 

2 GND 

3 SUN 

4 GND 

5 EPO 

6 GND 

7 MISC. 

8 GND 

J17 

1 TS-12V 

2 TS-SIGN 

3 TS-GND 

4 RS232-TX 

5 RS232-RX 

6 RS232-GND 

J8 J16 J18 J17 

1 1 1 1 
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10.6.1      Relay 

Table 10 describes the operations of the relays in different modes(4). 
 
Terminology:  

NORMAL refers the relay remaining óONô for duration of action i.e. RL1 engaged to start and dis-
engaged to stop; RL2 engaged for high speed, disengaged for low speed (in dual speed scenario). 
MECHANICAL refers to temporary engaging to activate a function i.e. RL1 engages for pre- set 
period with frequency sensing to activate the engine start motor; RL2 for stopping (deactivating the 
fuel solenoid. 
All are pre-programmed through the Mercurio software.  

Table 10: Relay function standard. 

In the Figure 13 shows the internal connection of the relay(5), to make a correctly external connection. 

 

 

NOTE
(4)
valid for connections made on the normally open (NO). 

NOTE
(5)
The relays are mounted 30A 250Vac.  

Figure 12: Flowchart of the mechanical mode. 

  ON OFF or Variable Dual speed 

  NORMAL MECHANICAL NORMAL MECHANICAL 

RL1 
Switch On 
Switch Off 

On 
Switch On 
Switch Off 

Not allowed 

RL2 - Off 
High speed 
Low speed 

Not allowed 

RL3 AC3, AC1 or DC input / photovoltaic input  
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Figure 13: Internal electric connection relay. 

Through the software, you can set the polarity of the relay and the mode of operation (Normal, Mechani-
cal).  

You must be careful with the configuration of the relay (configuration software and physical con-
nections), to ensure that when the Mercurio is off, the logic preset must not enable any activation 
to the engine. 

In the mechanical mode, there exists a time duration (Max start time - delay5) of the signals to po-
wer on and power off. If the power is on, and the Mercurio detects the engine is running, it will can-
cel the stop command  

10.6.2      LED 

Mercurio has the opportunity to indicate their status through two LEDôs, the first indicates the status and 
the second state of charge of the batteries.  

10.6.2.1      LED1 

The first LED identifies the status of the Mercurio.  

 ON OFF BLINK 

LED1 Operative Power off 
Fault 
Or 

 Stand by 

RELAY  
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In the Figure 14 shows the electrical connection of the LEDs, through the connector J16.  

10.6.2.2      LED2 

The second LED identifies the state of charge .  

When the Mercurio is in standby state the blinking of the LED indicates the reason, as reported in the 
Table 11.  

Table 11: Legend blinking. 

 ON OFF BLINK 

LED2 Icost Discharge Vcost 

Maximum output LED Current 

20 mA 

Figure 14: Extern Electric connection LED. 
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10.6.3      Analogue output  

Isolated output is valid when you set the mode to variable speed, and the range of values covered by 
parameters in the software.  

 Minimun Maximun  

Variable -10 10 V 

Maximum output analogue signal 

40 mA 

10.6.4      Serial interface RS232  

To establish a serial connection with Mercurio it is sufficient to connect the three signals in Table 12.  

 DB9 DB15 

RX 2 3 

TX 3 2 

GND 5 7 

Table 12: RS232 connection PIN. 

10.6.5      Battery temperature sensor  

The external temperature sensor is made by a NTC and needs a power supply (supplied by Mercurio). 
The mode of connection is shown in Figure 15. 

Maximum length of the current probe is 10 meters. 

Table 13: Mapping probe and interface. 

Figure 15: Circuit diagram. 

Probe ITF 
Color ca-

ble 

Connection 

J17 

J1 Vcc Brown TS-V12 

J2 (SQWT) Tsense Grey TS-SIGN 

J3 GND_temp Black TS-GND 
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10.6.6     Digital input 

The system has isolated inputs that allow you to control the machine without using the management 
software. 
More precisely, the system has 4 isolated inputs: 
¶ RUN 
¶ SUN (not used) 
¶ EPO 
¶ MISC. (not used) 
 

10.6.6.1     RUN 

Emergency Power Off (available from firmware version 2.0.4).  
Opening this contact will result in immediate termination of the charging cycle (if in progress) and the 
machine will go into standby mode. 
 

 1J18-2J18 

OPEN Null 

CLOSE 
Start a charge 
cycle 

10.6.6.2      EPO  

Closing this contact is used to start a cycle of recharging batteries, normally open (available from firm-
ware version 2.0.4). 

Be careful not to leave the contact is always closed. 

Be careful not to leave the contact is always open. 

 5J18-6J18 

OPEN Stop the charge 

CLOSE Enable to charge 
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10.6.7     Power Off 

There is a contact that allows you to turn off the device completely (is provided normally closed). 
 
The contact is not directly accessible on the interface board but it is located on the power board, to ac-
cess it you must remove the main cover. 
 
The connector is the JP11, identified by a red circle in the picture. 
 
To completely turn off the Mercurio is necessary to open the contact, and in the case of multi-board (10k 
and 15k) will be open all together. 


