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Features of Hyundai Kona electric diagnostics
using the LAUNCH X-431 PRO 3S multi-brand
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Abstract. Problem. The rapid growth of the electric vehicle fleet in Ukraine has created a practical
need for reliable diagnostic methods that are compatible with locally available service equipment. In
particular, service stations must be able to assess the technical condition of popular models such as
the Hyundai Kona Electric using universal, multi-brand diagnostic tools. Goal. The aim of this paper
is to investigate the capabilities and limitations of the LAUNCH X-431 PRO 3S multi-brand diagnostic
scanner for technical diagnosis of the Hyundai Kona Electric, with a focus on battery condition, key
electronic control units (ECUs) and the detection of hidden faults and data manipulations.
Methodology. The study combines a literature review on EV diagnostics, OBD-ll-based approaches
and battery health assessment with practical experiments on a Hyundai Kona Electric using the
LAUNCH X-431 PRO 3S. A step-by-step diagnostic algorithm is proposed, and real-time data streams
are analyzed for a range of ECUSs, including Airbag, IC (cluster module), IBU-BCM, Smart Key Unit,
EV Battery System and OBC. Results. The experiments show that the LAUNCH X-431 PRO 3S
provides full access to the main EV subsystems, enabling rapid fault code reading, detailed analysis of
live parameters and execution of special functions. The paper demonstrates how the combined
analysis of battery voltages, accumulated energy, operating time and AC charging counters can be
used to infer realistic mileage, identify odometer tampering and evaluate high-voltage battery state of
health. Originality. The work offers one of the first structured diagnostic procedures for Hyundai
Kona Electric using a broadly available multi-brand scanner, linking specific X-431 data parameters
with EV-specific diagnostic tasks such as verifying real mileage, assessing battery degradation and
detecting intentional masking of warning indicators. Practical value. The proposed algorithm and
parameter interpretations provide service engineers and used-EV evaluators with a practical,
reproducible approach to comprehensive diagnostics of Hyundai Kona Electric using LAUNCH X-431
PRO 3S, reducing diagnostic time, improving fault detection accuracy and lowering the risks
associated with purchasing and servicing used EVs.

Keywords: electric vehicle diagnostics, OBD-II, battery condition, real-time monitoring, LAUNCH
X-431, error codes, energy consumption.

Introduction

Development of electric vehicles has created the
need to improve methods of technical diagnostics
and maintenance of vehicles equipped with high-
voltage systems. The Hyundai Kona Electric is
one of the most widespread representatives of
modern electric cars; it is characterized by a com-
plex electronic architecture, integration of numer-
ous electrical and electronic systems, and ad-

vanced charging and safety systems. Therefore,
effective diagnostics of such systems requires the
use of specialized equipment capable of providing
access to the electronic control units (ECUs) of
various subsystems [1-4].

The multi-brand diagnostic scanner LAUNCH
X-431 PRO 3S is a universal tool for reading fault
codes, performing actuator tests, monitoring real-
time parameters and carrying out service proce-
dures for a wide range of vehicles, including elec-
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tric cars. Its use during maintenance of the Hyun-
dai Kona Electric makes it possible to promptly
detect and eliminate faults that occur in the high-
voltage system, the regenerative braking system,
the on-board charging system and auxiliary elec-
tronic modules.

Analysis of publications

Diagnostics of electric vehicles is a key element
in ensuring their reliable operation and high-
guality maintenance. Primary attention is paid to
checking the condition of the high-voltage trac-
tion battery, the electric drive, the inverter and
the control systems, which differ fundamentally
from the units of conventional vehicles. Conse-
quently, modern diagnostic approaches must
take into account the specific operating features
of electric transport and ensure high accuracy of
the results obtained [5-10].

In the article “Diagnostics of Electric Vehi-
cles Using OBD-II: Principles, Capabilities and
Prospects”, the authors investigate the use of the
OBD-II interface for electric vehicle diagnos-
tics. They have established that via OBD-II it is
possible to read important data from the high-
voltage battery, inverter and electric motor;
however, there are limitations, in particular re-
garding monitoring of the cell-balancing state of
the battery [6]. The possibilities of using OBD-
Il for EV diagnostics are examined through
analysis of its functional potential, the specifics
of data acquisition and interpretation. The article
also assesses the limitations of this diagnostic
method in comparison with other diagnostic ap-
proaches. Another study, “On determining pro-
ductive capacity of EV traction battery repair
area”, analyses the technical and economic as-
pects of diagnostics and repair of EV traction
batteries in Ukraine [7]. The paper shows that
traditional repair approaches do not fully take
into account the specifics of EV systems, which
creates a need to adapt diagnostic equipment. In
the article “Rational organization of the work of
an electric vehicle maintenance station”, practi-
cal aspects of EV diagnostic processes are con-
sidered: service preparation and the use of high-
tech equipment, including multi-brand tools [8].
An analysis of the technological processes of
EV diagnostics is carried out. Information on the
main services provided by maintenance stations
when performing EV diagnostics is collected
and systematized.

In the work “Diagnostics of electric drive
Electric vehicle with Valve Motor” [9], faulty
states of the EV electric drive are considered.
These are associated with failure of a functional
element, circuit faults (open or short circuit), or
deviation of element parameters from their nom-

inal values. In the first case, the problem of
structural identification of the system state is
addressed, and in the second, that of parametric
identification. The article “Using the method of
the spectral analysis in diagnostics of electrical
process of propulsion systems power supply in
electric car” [10] presents a simulation model of
the electric drive system for EV diagnostics. The
developed model adequately reproduces the
electrical processes occurring in the power cir-
cuits of the EV electric drive system. This model
can be used for virtual studies of EV electric
drive dynamic modes and for their diagnostics.

These Ukrainian studies indicate growing at-
tention to the issues of maintenance and diag-
nostics of electric vehicles, as well as the need
to adapt universal diagnostic equipment to local
service conditions.

Regarding the international literature,
work [11] analyses EV diagnostics using methods
for determining the State of Health (SoH) of bat-
teries, which can also be implemented in diagnos-
tic scanners. LAUNCH, in its technical documen-
tation, describes the X-431 series as follows:
“X-431 Series offers comprehensive diagnostic
capabilities for a wide range of vehicle makes
and models” [12]. It is noted there that for new-
energy EVs an additional “EV Diagnosis Add-On
Kit” is required, which enables battery pack anal-
ysis and supports DolP and CAN-FD. In the arti-
cle on the use of the LAUNCH X431 EV Diag-
nostic Upgrade Kit for Tesla, “How to Connect
and Diagnose Tesla with LAUNCH X431 EV
Diagnostic Kit” [13], step-by-step instructions are
given: connecting adapters, activating the soft-
ware and checking the state of the battery pack.
This demonstrates that multi-brand scanners are
expanding their functionality for EV diagnostics.
These sources [11-13] confirm that universal
diagnostic devices such as the X-431 PRO 3S are
already adapted for EV systems and support
functions for battery state assessment, special
adapters and dedicated software.

In [14], the authors present diagnostics of trac-
tion batteries in a small-sized urban electric vehi-
cle. Based on a literature review and observation
of current market trends, a methodology for as-
sessing the technical condition of EV batteries is
proposed. The proposed method was tested on an
electric vehicle after 4.5 years of operation and a
mileage of 30.000 km.

Article [15] investigates how the SoH of a
high-voltage EV battery can be assessed under real
operating conditions, taking into account the driv-
er’s style. A data-driven approach is proposed for
tracking SoH using current and voltage measure-
ments during operation of the high-voltage battery.
The authors developed a neural-network-based
model for processing sequential battery data,
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which is capable of determining SoH with an error
of 2.46%. In [1], the current state of key indicators
of high-voltage EV batteries is examined, with
emphasis on diagnostic and prognostic approaches
to their evaluation. These include battery SoH,
state of safety (SoS), service life, remaining useful
life (RUL) and cell-level indicators. The research-
ers predict how this information will be generated
in the future for millions of electric vehicles. It is
forecast that future trends and key challenges for
battery performance prediction and management
in EV applications will be presented from four
perspectives: interaction with cloud boundaries;
full-scale diagnostics; artificial intelligence; and
electronic state-of-health reports for high-voltage
batteries.

In [16], failures of high-voltage batteries are
studied and classified into mechanical, electrical,
thermal, inconsistency-related and ageing-related
categories. General fault-diagnosis methods are
presented from both mechanistic and symptom-
based perspectives, with particular attention to data-
driven methods. These methods are applied to elec-
tric vehicles, offering guidance on early warning of
battery risks. Unlike traditional methods, data-
driven approaches provide excellent real-time fault
detection and long-term prognostic capabilities. In
addition, an improved strategy for coordinated
management of multiple faults is proposed through
cooperation between the electric vehicle and cloud
technologies for high-voltage battery systems.

Researchers from universities in Texas and
Norman, in their study [17], developed an architec-
ture for a fault-diagnosis model using feature-
extraction techniques. An LSTM-based approach
for fault diagnosis is proposed. This approach was
tested in practice on an electric vehicle prototype
and, according to the authors, is more accurate than
other machine-learning-based fault-diagnosis meth-
ods. The EV and the fault-diagnosis model are im-
plemented in MATLAB software. The study shows
how deep learning contributes to fault diagnosis in
electric vehicles. The simulation and experimental
results confirm that higher fault-diagnosis accuracy
is achieved through the application of LSTM.

Summarising this review, it can be noted that
Ukrainian studies clearly emphasise the need to
adapt diagnostic equipment to EV transport, par-
ticularly to models popular in Ukraine. Foreign
sources demonstrate practical solutions and techno-
logical approaches implemented in the LAUNCH
X-431 multi-brand scanner and its EV add-ons.
Together, these materials form a basis for investi-
gating the diagnostics of the Hyundai Kona Electric
using the LAUNCH X-431 PRO 3S: Ukrainian
works in the context of the local market and service
environment, and international works in the context
of the scanner’s functional capabilities.

Purpose and Tasks

The goal of this work is to investigate the specif-
ic features of using the multi-brand diagnostic
scanner LAUNCH X-431 PRO 3S for technical
diagnostics of the Hyundai Kona Electric, in
particular to analyse the available functions, the
effectiveness of data reading, and the limitations
of the device in the context of EVs.

To achieve this goal, the following tasks are set:

- to analyse the technical characteristics of
the LAUNCH X-431 PRO 3S scanner, its com-
patibility with electric vehicles, and its support
for EV-specific functions;

- to propose an algorithm for diagnostics us-
ing the multi-brand scanner LAUNCH X-431
PRO 3S;

- to study the structure of the electronic con-
trol units of the Hyundai Kona Electric and
identify the key systems subject to diagnostics;

to investigate the Special Function capabili-
ties in the LAUNCH X-431 PRO 3S multi-
brand automotive scanner.

The automotive multi-brand scanner
LAUNCH X-431 PRO 3S

The automotive multi-brand scanner LAUNCH
X-431 PRO 3S (Fig. 1), with the full PRO soft-
ware version, supports more than 300 vehicle
makes and over 40 special functions, which help
to carry out in-depth and detailed diagnostics of
the vehicle’s electrical and electronic systems.

i Xm

Fig. 1. The automotive multi-brand scanner
LAUNCH X-431 PRO3S

When connecting the LAUNCH X431
PRO3S, it must be paired with the tab-
let/smartphone on which the corresponding
software is installed. After that, the “LVSscan
PRO” application is launched, see Fig. 2a. By
pressing the “Diagnostics” tab, we select the
vehicle brand and model, Fig. 2b, and then press
the “Confirm” button (bottom left), Fig. 2c.
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— After the connection is established, the
program starts. The Launch device does not al-
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Fig. 2. Launching the software of the multi-brand scanner LAUNCH X-431 PRO3S: a —

Diagnostic algorithm using the multi-brand
scanner LAUNCH X-431 PRO 3S

The first step in diagnosing an electric vehicle is to
check whether it is able to charge in different ways:

- from DC chargers (ports: CCS1, CCS2,
CHAdeMO, NACS, GB/T);

- from AC chargers (ports: Type 1 (SAE
J1772), Type 2 (Mennekes), NACS, GB/T);

- from a 220 V outlet.

The next step in the electric vehicle diagnos-
tic algorithm is to start a quick scan for faults in
the vehicle, see Fig. 3a. The detected faults will
indicate whether there is anything critical and
will form an initial impression of the vehicle’s
condition. Once the program has completed the
quick diagnostic procedure, a screen with the
electronic control units is generated, where the
presence or absence of faults in each unit is in-
dicated, Fig. 3b.

A specific feature of Kia and Hyundai elec-
tric vehicles is that when there are faults or
stored fault histories related to the airbag control
unit, these records are usually duplicated in two
locations, as Case 1 and Case 2. Depending on
the software version, this may be displayed as:
Airbag (Primary Crash), Airbag (Secondary
Crash) or Airbag (Event #1), Airbag (Event #2).
Therefore, for analysis it is sufficient to enter
any one of these menu items. Also, on Kia and

“LVSscan
PRO” application screen; b — selection of the vehicle brand and model; ¢ — confirmation screen
of the selected option

Hyundai electric vehicles, if there has been a
voltage drop of the auxiliary 12-V battery, this
drop is stored as a fault code.

The third step in the electric vehicle diagnos-
tic algorithm is the analysis of each electronic
control unit (ECU). Below, we present the anal-
ysis of several ECUs that allow us to form an
overall picture of the EV’s condition.

Airbag ECU

Next, we go to the Airbag control unit, Fig. 4a,
and select Read Data Stream (real-time data),
Fig. 4b, select all available parameters, Fig. 5c,
and analyse them.

When analyzing the Airbag ECU data, we
pay attention to whether all airbags are enabled
and to the voltage of the 12-V battery. This val-
ue should be in the range from 14 Vto 15 V.

We then analyse the resistance values from
the airbag sensors. If the resistance is 25.5 Q (or
35 Q or 65 Q), this means that a factory shunt is
installed on the sensor, see Fig. 5 (first screen —
without translation).

Below is an explanation of the main designa-
tions in Fig. 6:

- CAB resistance —
tain airbag;

- SAB resistance — resistance of the seat
airbag;

resistance of the side cur-

Automobile transport, Vol. 57, 2025
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- KAB resistance — resistance of the knee airbag;

- Driver Buckle Switch: Unbuckled — not
latched; Blocked - latched. This indicates
whether the seat belt is fastened. If it is not fas-
tened but the status shows BLOCKED, then a
dummy (artificial) buckle or bypass is installed.
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The same parameter is checked for the passen-
ger seating positions;

- DAB resistance — resistance of the driver
airbag in the steering wheel;

PAB resistance — resistance of the passenger
airbag in the front dashboard area.
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Fig. 3. Screens of the LAUNCH X-431 PRO3S scanner software: a — screen during quick scanning;

b — screen after quick scanning
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Fig. 4. Airbag ECU: a — screen for selecting the Airbag unit; b — selection of “Read Data Stream”; ¢ —
data stream screen of the Airbag unit
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Next, we enter the IC (Cluster Module) unit
(instrument cluster), Fig. 6a, select Read Data
Stream, Fig. 6b, select all available parameters
and analyze them, Fig. 6c.

When analyzing the data of the IC (Cluster
Module) ECU, we focus on the following in-

CucTemu Ta DyHkyi * B L3 MokasaTu MeHio

- Odometer;

- Battery Voltage on CLU (voltage of the
12-V battery);

Battery Warning Lamp (12-V battery warn-
ing lamp) — whether it has not been shunted so

that it does not light up at low voltage.
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Fig. 6. IC (Cluster Module) ECU: a — starting the IC (Cluster Module) unit; b — selecting “Read Data
Stream”; ¢ — data stream screen of the IC (Cluster Module) unit

IBU-BCM ECU

Next, we analyze the IBU-BCM ECU (Inte-
grated Body Control Module, BCM). As with
the previous units, we select “Read Data
Stream”, choose all available parameters, and
analyze them.

The parameters of this unit make it possible to
check whether any shunts have been installed on
the warning indicators in the instrument cluster.
Particular attention should be paid to whether a
shunt is installed on the “Check” indicator on the
dashboard, as this indicator is sometimes by-
passed so that the fault is not visible on the panel.
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Fig. 7. Launching and analyzing the IBU-BCM control unit

Smart Key Unit ECU

Next, we open the “Smart Key Unit” control unit,
Fig. 8a, select Read Data Stream, Fig. 8b, choose
all available parameters and analyze them, Fig. 8c.

Cucremu Ta DyHkyil ® B L2

a

We check how many keys are pro-
grammed to the vehicle, Fig. 8c. This is use-
ful information, especially before purchasing

the car.
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Fig. 8. Smart Key Unit ECU: a - starting the “Smart Key Unit” block; b — selecting “Read Data
Stream”; ¢ — data stream screen of the Smart Key Unit block

EV Battery System block

Next, we open the EV Battery System block
(electric vehicle battery system), Fig. 9a, select
“Read Data Stream”, choose all available pa-
rameters and analyse them, Fig. 9 b, c.

When analyzing the data of the EV Battery
System ECU, we focus on the following pa-
rameters:

- “Battery LTR Rear Temperature” — this

value should correspond to the ambient (outside)
temperature;

- “Available Charge Power”;

- “Available Discharge Power” — these two
parameters show the nominal capabilities of the
EV during charging and discharging;

- “Display SoC” - state of charge of the
vehicle (this must be cross-checked with the
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indication on the instrument cluster to verify
they match. The cluster display may show
SoC inaccurately; this is often observed on the
Nissan Leaf);

Morik paumux

Cucremn Ta QyHkuil

- “Maximum Cell Voltage”;

- “Minimum Cell Voltage” - these two val-
ues should be within the range 2.7+4.2 V and
should be equal.
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Fig. 9 EV Battery System ECU: a — starting the “EV Battery System” unit; b — selecting “Read Data
Stream”; ¢ — data stream screen of the “EV Battery System” unit

Ideally, at 0% SoC the cell voltage is about
3.0V, and at 100% SoC about 4.1 V.

If at 100% SoC the voltage is 3.9 V or lower,
this indicates poor condition of the high-voltage
battery. Likewise, if at 0% SoC the voltage is
below 3.0 V, this also indicates poor battery
condition.

- “Battery Cell Voltage” - the cell voltages
should be equal; if one value differs from the oth-
ers, the corresponding cell is problematic. A dif-
ference of 0.1 V already indicates a faulty cell;

- “BMS Warning” - if the value is “Yes”,
there are faults in the operation of the high-
voltage battery;

- “Battery State of Charge (BMS)” - this al-
ways differs from the displayed SoC, because
the system reserves about 3 kWh of the battery
capacity;

- “Total Charged Energy” (Eotal);

“Total Discharged Energy”;

- “Total Operating Time”;

- “Cumulative Charge Current”;

- “Cumulative Discharge Current”;
“Winter Mode Status™;

“SoH - State of Health of the Battery”.

To determine whether the obtained parame-
ters correspond to the real mileage of the vehi-
cle, the value of “Total Charged Energy” (Eotar)
should be divided by the “Odometer” reading.

For Kia and Hyundai electric vehicles with a
64 kWh high-voltage battery, the average energy
consumption (Eavgcaic) IS typically 18+21 kWh
per 100 km.

If a significantly different value is obtained,
it suggests that the odometer reading has been
artificially altered (mileage rolled back) or that
the high-voltage battery has been replaced.

Eavg_calc:Etotall Odometer 100, (1)

where Eoal IS the “cumulative charge energy” or
the total amount of received energy, kWh, and
Eavg.calc 1S the average energy consumption.

We also analyze the “Total operating time”
parameter. On average, 1 km of mileage corre-
sponds to an operating time of 160+30 s. Usual-
ly, when the mileage is artificially adjusted, the
“Total operating time” parameter is not changed.
Therefore, it can be used to roughly estimate the
actual mileage of the vehicle. However, we
should keep in mind that this time includes both
driving and charging.

The “Total AC charging time” can also be
checked; it is shown in the next block. Accord-
ingly, if we subtract the “Total AC charging
time” (Tcn) from the “Total operating time” (Tw),
we obtain the motor hours (My).

Automobile transport, Vol. 57, 2025



ABTOTpaHCHOPTHI 3acobu

19

Mt = Tw— Ten. 2

We multiply the “cumulative charge current”
by the nominal voltage of the high-voltage bat-
tery and check whether it corresponds to the
cumulative charge power (Ecac) (the values
should be approximately the same). If it does not

battery while driving to the charging station,
using the onboard navigation system, thereby
reducing the range per charge and increasing
electricity consumption.

“OBC” block (On-Board Charger)
Next, we go to the “OBC” (On-Board Charger)

correspond, this indicates that the recorded val-
ues have been artificially modified (“rolled
back™).

block (on-board charging unit), Fig. 10a, select
Read Data Stream, select all available parame-
ters, and analyse them, Fig. 10 b, c.

We analyse the following indicators:

- “Total AC charging time” — this is the time
value which, taking into account its units, must
be subtracted from the “Total operating time” to
obtain the motor hours;

- “AC Charging Counter” (AC.;) — the coun-
ter of charging from the AC mains. We multiply
this value by 200 + 20 km to obtain the approx-
imate mileage of the electric vehicle (an error of
+10.000 km is within acceptable limits).

Ecalc=Quis*Uavg, 3)

where Quis IS the accumulated discharge capacity,
Ah, and Uay is the average battery voltage, V.

We also pay attention to the SoH (state of
health) indicator of the battery. To roll this value
back, the high-voltage battery must be discon-
nected, and then you have to connect to the
BMS and adjust this parameter. Not everyone
does this (due to lack of capability, equipment,
time, etc.).

If the “Winter mode status” is enabled, the
electric vehicle will heat/cool the high-voltage

Odometr = AC.;, x200. ()]
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Fig. 10 ECU “OBC (On Board Charger)”: a — starting the “OBC (On Board Charger)” block; b — se-
lecting “Read Data Stream”; ¢ — data stream screen of the “OBC (On Board Charger)” block

the detected faults is sequentially displayed on
the screen, together with the progress in percent,
and after the procedure is completed, a final re-
port is shown.

“Coding” — changing the control unit set-
tings, in particular the configuration data of the
control system.

“Actuator Test / Actuator Operation” - in
this mode, the diagnostician can directly control,

Special Functions (Special Function) in the
multibrand automotive scanner LAUNCH
X431 PRO3S

Main functions of LAUNCH X431 PRO3S.
“Quick Test” — a full, non-reduced scan that de-
tects all existing faults in all systems in the min-
imum possible time. During the scan, infor-
mation about each control unit being polled and
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from the scanner via the ECU, those actuators
that are normally controlled by the ECU itself:
various valves, fans, injectors, indicators, etc.,
thereby checking their mechanical and electrical
serviceability.

In fact, this opens up a fairly wide range of
possibilities for vehicle diagnostics and adjust-
ment. Depending on the available software for a
specific vehicle make, the list of special functions
can differ significantly. Below we provide only
some of them that were available at the time of
diagnosing the 2019 Hyundai Kona Electric.

To open the “Special Function” menu, select
“Special Function” from the side menu on the
screen, Fig. 11a.

Oil Maintenance Reset, Fig. 11,b.

1. If the indicator lights up on the instrument
cluster, the vehicle must be serviced. To turn off
the indicator, it is necessary to reset the mileage
or driving time, after which the system will start
a new maintenance cycle.
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2. After changing the oil or the equipment
that monitors its service life, the indicator must
be “reset”.

Brake Pad Replacement, Fig. 11,b.

1. If the brake pads wear down to the sensor
line intended for wear monitoring, the wear sen-
sor sends a brake pad replacement signal to the
on-board computer. After replacing the pads, the
error signal must be “reset”. Otherwise, the
warning light on the instrument cluster will re-
main on.

2. A reset must be performed in the follow-
ing cases:

- the brake pad and the brake pad wear sen-
sor have been replaced;

- the brake pad warning indicator is illumi-
nated;

- it is necessary to clear a short circuit in the
brake pad sensor electrical circuit;

- the servomotor has been replaced.

MokasaTn MeHio

Qil Service Light Reset
Brake Pad Replacement
Steering Angle Sensor Reset
Battery Match

Smart Keys Learning

£ £ g
B 5 B

a

Kona Electric(0S EV) 2019
VIN KMHK281GFKUD41839 nepexnag

b

Fig. 11 Launch and analysis of Special Function using the Launch x431 Pro3S scanner: a — selection
of “Special Function”; b — selection of “Read Data Stream”

Steering Angle Sensor Reset, Fig. 11,b.

The purpose of this special function is to rec-
ord, in the ESP control unit or in the separate
steering angle sensor (SAS) control unit, the
values corresponding to the zero angle, i.e. the
steering wheel position when the vehicle is mov-
ing in a straight line.

1. First, set the steering wheel to the neutral
position at which the wvehicle should travel
straight ahead. Taking this position as a refer-
ence, the electronic control unit can calculate the
exact steering angle to the left and right.

2. This procedure is performed after replace-
ment of the steering angle sensor, replacement of
mechanical steering components (steering gear,
steering column, tie rod, steering knuckle), wheel
alignment, or restoration of the body geometry.

Battery Match (Reset)

Battery system service, Fig. 11b. This func-
tion is intended to calibrate the BMS SOC value
to the SOC value of the replaced main battery
when the high-voltage main battery is replaced.

Smart Keys Learning, Fig. 11,b

This function allows the configuration (pro-
gramming) of smart keys to the vehicle.
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Conclusion

The Hyundai Kona Electric is one of the most
popular mid-price electric vehicles actively operat-
ed on Ukrainian roads; therefore, the development
of effective approaches to its diagnostics is un-
doubtedly relevant.

The study has shown that the multibrand scan-
ner LAUNCH X-431 PRO 3S provides full access
to the main electronic systems of the Hyundai Ko-
na Electric, in particular: the high-voltage battery,
the charge control system, the inverter, the electric
motor, the recuperation system, and various elec-
tronic control units.

Practical diagnostics have confirmed that the
LAUNCH X-431 PRO 3S enables both reading of
current parameters and in-depth fault diagnostics,
including hidden ones. For example, by analyzing
the parameters obtained during diagnostics, it is
possible to determine whether the odometer read-
ings have been artificially altered (corrected).
Thus, a fairly wide range of possibilities for vehi-
cle diagnostics and adjustment is opened up. De-
pending on the available software for a specific
vehicle make, the list of special functions available
in the multibrand scanner LAUNCH X-431 PRO
3S may differ significantly. The paper presents the
set of special functions available when diagnosing
a Hyundai Kona Electric vehicle.

The multibrand scanner LAUNCH X-431 PRO
3S provides a complete cycle of EV service diag-
nostics: from quick scanning and data stream read-
ing to special procedures and detection of manipu-
lations with mileage/battery parameters. Following
the proposed algorithm increases the accuracy of
diagnostic conclusions, reduces the time required
to locate faults, and minimizes the risk of incorrect
decisions during servicing and diagnosing electric
vehicles.
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OcobauBocri xiarnoctuxku Hyundai Kona electric

3 BHKOPHCTAHHA MYJbTHMAPOYHOIO CKAHEPY
LAUNCH X-431 PRO 3S

Anomauin. Ilpobnema. I[lleuoxke 3pocmannss napky
enekmpomobinie 6 Vkpaiwi cmeopuno  npakmuyHy
nompedy 6 HAOIlHUX Memooax OlAeHOCMUKY, CYMICHUX 3
Micyeum CepeiCHUM OONAOHAHHAM. 30Kpema, cmanyii
MeXHIUHO20 00C1Y208y6aHHS NOGUHHI  Mamu
MONCTUBICb OYIHIOBAMYU MEXHIYHULL CIMAH NONYJIAPHUX
mooenet, makux Ak Hyundai Kona  Electric,
BUKOPUCOBYIOUU VHIBEPCATIbHI MYTToMUMAPOYHI
Olacnocmuyni ckanepu. Mema. Memoro yiei pooomu €
00CTOdICeHHsL  MOJICIUGOCTE — ma — 0OMediceHb
MynbmumMapouHoeo diacnocmuuno2o ckavepa LAUNCH
X-431 PRO 3S omna mexuiunoi oiaenocmuxu Hyundai
Kona Electric, 3 akyenmom Ha cman axKymynsmopa,
KWO406i  enlekmporHi  Onoku  Kepysanns (EBY) ma
BUABNICHHST NPUXOBAHUX HECTPABHOCMEU | MAHINYIAYIU 3
Oanumu. Memooonocin. Jlocniodicenns noeouye 0210
Jimepamypu 3 Ola2HOCMUKU eJIeKMpoMOoOLnie, nioXoou Ha
ocnosi OBD-Il ma oyinky cmany axymymamopa 3
npakmuuHumu - excnepumenmamu  Ha Hyundai Kona

Electric 3a oonomocoro LAUNCH X-431 PRO 3S.
3anpononosaro nokpokosuii aneopumm OiazHOCHUKY, d
MAKOHC NPOAHANIZ08AHO NOMOKU OGHUX Y PEXCUMI
peanvrozo uacy o psady EBY, exmouarouu nooywiy
besnexu, modynw kiacmepa IC, IBU-BCM, onox cmapm-
Kmoua, cucmemy aKyMyisimopie eiekmpomooinie ma
bopmosuii komn'tomep. Pesynomamu. Excnepumenmu
noxasyioms, wo LAUNCH X-431 PRO 3S szabesneuye
nogHuti  docmyn 00  OCHOGHUX — nIOcucmem
e1eKmpoMo0iNie, WO 00360€ WBUOKO 3UUNY8AMU KOOU
HecnpasHocmell, 0emaibHO aHAIZY8amu napamempu 6
PeanbHOMY Yacl ma GUKOHY8amu cneyianvhi Qyrkyii. YV
cmammi  OeMOHCIPYEMbCS, K KOMOIHOBAHUL AHATE3
Hanpyeu akymynamopa, HakonuueHoi eHepeli, uacy
pobomu ma JHUILHUKIG 3apaOKU 3MIHHO20 CMpymy
Mooice 6ymu UKOpUCManuti Oisl BUSHAYEHHS PEeaibHO20
npooicy, GUABTEHHSI 6MPYUAHHA 8 00OMemp Ma OYIHKU
cmany BUCOKOBOIINHOZ0 akymynamopa.
Opueinanonicms. Poboma npononye oOHy 3 nepuux

CIMPYKMYPOBAHUX — OIASHOCTIUYHUX — npoyedyp — O
Hyundai  Kona  Electric 3  euxopucmanusim
WUPOKOOOCYNHO20 — MYJIbIMUMAPOYHO20 — CKAHEpQ,

nogszyrouu  Kowkpemti napamempu Ooawux X-431 3
OlA2HOCMUYHUMY  3A60AHHAMU, — CReYu@iuHumMu O
eeKmpoMooinie, MaKuMu 5K NepesipKa  PeaibHO20
npooizy, oyiHka decpadayii aKymyisimopa ma 6UeIeHHs.
HAGMUCHO20 MACKYBAHHS HONEPeOICyBATHUX
inouxamopie. Ilpaxmuuna winnicme. 3anpononosarui
aneopumm ma iHmepnpemayii napamempis Haoomo
CEpGICHUM  THIICEHEpaM Ma OYIHIOBAYAM — GHCUBAHUX
eIeKmpoMOoDILi6 NPAKMUYHULL, 6I0ME0PIOSAHUIL NIOXIO 00
xomnaexchoi Oiaenocmuku Hyundai Kona Electric 3a
odonomoecoro LAUNCH X-431 PRO 3S, cxopouyrouu uac
OlacHOCMuUKY, — NIOGUWYIOYU — THOYHICMb — GUSGTICHHS
HeCnpasHocmell. ma 3HUICYIOUU  PU3UKU, NOSSI3aHI 3
Kyniezero ma 00C1Y208YBAHHAM BIHCUBAHUX
eneKmpomobinie.

Knrouosi cnosa: OJiacnocmuxa enekmpomooinis,
OBD-II, cman axymynsimopa, MOHIMOPUHE Y PENCUMI
peanvroeo yacy, LAUNCH X-431, koou nomunok,
CROXMCUBAHMHS eHepeil.
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