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PURPOSE OF THE DOCUMENT

The purpose of this document is to explain how LOVATO Electric energy meters type DMED4 perform the
compensation of energy losses generated by the electric vehicle charging cable.

COMPENSATION OF LOSSES GENERATED ALONG THE CABLE
The image below shows the equivalent circuit of the electric vehicle charging station.

* V.= voltage measured downstream of
the charging station power unit

|,= generated current

R= cable resistance

|_= current flowing inside the vehicle
V_= voltage at the cable connection

point in the vehicle.
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The energy injected into the vehicle during charging measured downstream of the charging station power
unit, depends on the resistance of the charging cable (R), which causes a loss due to the voltage drop
across it.
In the typical two-wire measurement scheme, the energy meter measures the voltage at the supply point
(V) and the current at the supply point (l,).
The current flowing into the electric vehicle (Im) is clearly equal to the generated current |, as they are
connected in series.

l.=1 =1
This does not apply to the voltage: due to the resistance of the cable, the voltage measured at the
connection point of the cable in the electric vehicle (Vm) will not be equal to the voltage measured
downstream of the charging station power unit (V), but will be lower, due to the voltage drop across the
cable.
This voltage drop depends on the value of the cable's resistance, according to the following relationship:

V =V.-R*I

m G

The power consumed during charging is calculated using following equation:
P=V*I=(V.-R*)*I

Finally, the energy is calculated by integrating the power over time (T = charging time):

E= [ P(t)at

As can be observed, if the value of the cable resistance R changes, the value of the power - and
consequently the measured energy - also changes.

For this reason, it is essential that the energy meter can compensate for the energy loss caused by the
cable, to correctly account for the energy delivered to the vehicle.
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THE LOVATO ELECTRIC SOLUTION

To meet this requirement, LOVATO Electric DMED4 energy meters include in their firmware a dedicated
parameter for compensating these losses (P1.01 — Cable Compensation).

This parameter allows the user to enter the nominal resistance value R of the charging station’s cable,
which is then used to calculate the energy dissipated during the charging process.

Parameter list UdMm Default |  Range
P1.01 Cable compensation mOhm 0 0...50
P201 | OBIS mode ON OFF-0ON
P2.02 | Measure rotation ON . OFF-ON
P2.03 | Exporled energy OFF for DMED4D OFF-ON

ON for DMED4R

The resistance value of the charging cable is included in the charging report digitally signed by the energy
meter (OCMF file), along with all other information required to complete the charging session record.
This ensures that the energy measurement performed during charging has been calculated correctly.

This parameter can only be modified when the energy meter is set to commissioning mode and cannot
be changed while in charging mode.

Inside the DMED4 energy meters, there is a non-erasable logbook dedicated to metrological events,
which records all events that affect the metrological chain.

Among these events is the modification of the charging cable compensation value, which is logged with
a timestamp (date and time) and permanently stored with no possibility of deletion.

Code |Mame Description
Codice (Mome Descrizione

1 EV_CABLE_COMPENSATION_CHANGED  Cable compensation change
Modifica compensazione Cavo

In the case where the DMED4 energy meter is wired using a 4-wire measurement configuration - i.e.,
with two additional wires dedicated exclusively to measuring the voltage at the supply point and not
carrying current (and therefore unaffected by the voltage drop across the charging cable resistance) - it
is sufficient to set parameter P1.01 to 0 mQ).

This solution was verified and approved by NMi Certin B.V. and included in test reports NMi-
3730246 belonging to the technical file of certificate T12924-DE concerning German Mess und
Eichgesetz and the Mess und Eichverordnung.

Note. The NMi test reports refer to Welmec Guide 7.2, a technical document providing guidelines for the
application of the Measuring Instruments Directive 2014/32/EU (MID) and Eichrecht in relation to legally
regulated measuring instrument software, which includes DMED4 energy meters.

Below are two excerpts related to the topic of cable compensation.
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In the section P3, related to the influence via user interface on parameters and measurement data, it is
explicitly mentioned: The only parameter that can influence measurements is the cable resistance loss
(P01.01), which can only be adjusted when the device is not in "charging" status and the global
system status is different from "operating".

All changes to cable loss compensation are recorded in a log file for traceability.
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In the section P7, related to parameter protection against intentional modification, it is mentioned: “The
modification of the cable compensation loss parameter is logged in the metrological events log
and is permitted under the following conditions:

1. The device must be in "Commissioning" status mode.

2. No active charging cycle should be in progress.”

In summary:

e |tis possible to set the resistance value of the charging cable used within the energy meter, to
account for the energy actually consumed by the vehicle, compensating for the losses due to the
cable.

¢ Any modification of the charging cable resistance parameter is permanently logged with a
timestamp (date and time) within the energy meter’s metrological event logbook.

Thanks to this solution, the software of the charging station is not subject to metrological verification
concerning the modification of the cable resistance value.

Furthermore, adjusting the resistance value allows for the management of different types of cables with
a single product, ensuring maximum flexibility of use.
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