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Introduction 
In many markets the battery and loads are set up as floating with respect to earth ground, this means that 
neither the negative nor the positive of the system is grounded.  Certain contaminants in the air are conductive 

and can create a small current path to ground.  If the battery were to become heavily grounded it would be 

very dangerous and could cause major problems.  La Marche offers ground detection (or ground fault detection) 
circuitry on many of its chargers.   

How Does Ground Detection Work? 
The most popular method of ground detection, is to monitor the resistance between the positive and ground as 

well as between the negative and ground.  Ideally this resistance should be infinite or open circuit for a floating 
battery, but in practice this resistance will be very large but not infinite.  These ground detection circuits will 

monitor for a certain resistance range. When the measured resistance reaches a preset value the charger will 
indicate, via alarm or otherwise, that a fault has occurred.  The disadvantage of this type of system is that it 

works well only at a fixed voltage. 

Issue with Monitoring Resistance 
What is really happening during a ground fault is current flow from positive or negative to ground.  By 

monitoring for a resistance the measurement becomes diluted.  The resistance is based on both the current 
flow to ground as well as the voltage between the battery and ground.  Monitoring for a specific resistance will 

actually alarm at different currents depending on the state of the battery. 

EX:  A 48V Battery Charger with the ground fault resistance set at 32kΩ. 

Battery Voltage (24 Lead Acid Cells) Actual Current Flow to Ground 

41V (Fully Drained Battery) 1.28 mA 

48V (Nominal) 1.50 mA 

56V (Charger in Equalize) 1.75 mA 

 

The currents listed above are the actual currents that will be present when the ground detection circuit shows a 
fault. It can easily be seen that at different voltage levels of the battery the current flow varies.  If 1.5mA of 

current flow is determined as unsafe, then at 41V the alarm triggers too early, and at 56V the alarm triggers too 
late.  

So can we then raise the value of resistance for detection to ensure that the alarm will trigger for 1.5mA of 

current at 56V?  Yes, however, then the alarm will trigger early at 48V and much too early at 41V. 
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The La Marche Method 
Since what we are actually looking for is current, couldn’t we just monitor the current instead of the resistance? 

Yes and this is exactly how ground detection works in La Marche chargers.  

The ground detection circuit used by La Marche is composed of several parts. The most critical being two optical 
isolators with the LED portions in a parallel, polarity opposing arrangement. One end of this LED arrangement is 

connected to ground, and the other end is connected to a reference center point.  If more than 1.5mA flows 
through this circuit, the corresponding optical isolator conducts.  The output transistor stage turns on, reflecting 

the direction of the ground current to the software, this then operates the appropriate LED and alarm contact. 

 

NOTE: The schematic designations used above (R1, R2, R3) are not the same as used in the unit or card schematics. They 
are used for reference purposes in this document only. 

No Ground Indication 
When there is no connection between the output and ground (normal operation), the voltage at the center 
reference point will be balanced.  There will in turn be no current flow through the ground detection circuit. 
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Positive Ground Indication 
It may be easier to picture the output as a battery and the connection to ground being a full short.  When 

completely shorted to ground the positive side of the battery becomes zero volts.  The negative side of the 
battery would then effectively become -120 volts.  With no resistance between the battery positive and ground, 

R1 will effectively appear open.  The battery 
current will flow from positive to ground.  

With the negative of the battery at a lower 

voltage than ground, current will flow 
towards the negative of the battery.  The 

current flows through the positive ground 
indicator (D1) and R2, and the circuit is 

completed to the negative of the battery.   

As stated in the introduction “certain 
contaminants in the air are conductive and 

can create a small current path to ground.”  

Instead of a full short this will appear as a 
resistance. When the current through this 

“resistor” becomes greater than 1.5mA, the 
indicator will conduct. 

Negative Ground Indication 
Again we will use a battery as our example.  With the negative shorted to ground, the negative side of the 

battery becomes zero volts.  The positive side of the battery would then be 120V.  With no resistance between 
the battery negative and ground, R2 will 

effectively appear as open.  Current will flow 

from the positive side of the battery through 
R1 and the negative ground indicator (D2), 

and the circuit is completed to the negative 
of the battery which is connected directly to 

ground.  

As stated in the introduction “certain 

contaminants in the air are conductive and 
can create a small current path to ground.”  

Instead of a full short this will appear as a 
resistance. When the current through this 

“resistor” becomes greater than 1.5mA, the 
indicator will conduct. 
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FAQ 
Is sensing for 1.5mA good enough? 

In many situations monitoring for this small of a current is perfectly adequate; however some customers may 
require precise detection.  It is important to realize that La Marche Mfg. Co. is primarily a manufacturer of 

battery chargers, and not ground detection systems.  If a more precision system is needed, many systems that 
are designed specifically for ground detection are compatible with the La Marche battery chargers. 

What if I want to disable Ground Detection? 

A customer may want to disable ground detection for various reasons. For example: when a charger was 

purchased it was intended to be used on a floating battery system, but after some time the decision was made 
to connect it to either a positive or negative grounded system.  If the charger is connected with out disabling 

ground detection, it will always show a ground fault.  Every charger sold by La Marche Mfg. Co. that offers 
ground detection, also offers a method for disabling the ground detection circuitry. 

How to disable Ground Detection 

The ground detection circuits may be implemented differently in each La Marche charger; therefore the 

procedure to disable the ground detection may also different from one unit to the next. 

A75DE: 
To disable ground detection in an A75DE the customer must locate the S2A-362 card (mounted to the unit’s 

door).  Connector J9 on this board has a connection for ground detection and ground detection defeat.  Simply 
move the green wire to the ground detection defeat connection. 

TPSD/A12B:  
In the TPSD and A12B, the customer needs only to disconnect the factory ground wiring from the ground stud 
in the charger.  If Option 18G was included with the charger, these wires can be tied to the terminal strip.  If 

the option was not included, simply apply insulated tape to the wire lugs and tie them off with a tie wrap. 

Conclusion 
La Marche offers a competent system for ground detection for a variety of units.  The system used by La 
Marche chargers monitors current in order to be much more accurate than resistance monitoring systems.  For 

some customers however, the La Marche setup may not be as precise as needed.  In these situations, a third 

party system designed for precise ground detection may be used, and the La Marche system disabled.  
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