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| Top 3 Factors Affecting Battery Performance

Battery Current — Battery Voltage Correlation: -0.8286 [CRITICAL] g EV Bus Battery performance Analysis
Strongestrelaonship I the dataset Correlation Analysis of Time Series Data (281 records, 1-second intervals)
Internal resistance causes voltage drop under load: V = EMF - (I x R)

Avg Current Avg Voltage Peak Power Voltage Drop
21.9A peak current - 2.7V voltage drop (0.41% sag - healthy) 752 A 662.5V 14.5 kW 27V
Action: Minimize peak current through gradual acceleration
Vehicle Speed = Battery Performance Correlation: -0.6651 [HIGH]

Speed directly drives power demand: Speed t - Current - - Voltage -1 Key Factors Current Correlations Voltage Correlations Recommendations

Even low-speed operation (0-4 km/h) shows clear correlation

Action: Optimize speed profiles for 15-20% energy savings TOP 3 Factors Affec“ng Battery Performance
Motor Temperature - Battery Voltage Correlation: -8.4493 [HIGH]
Current-Voltage Relationship

Temperature rise (9°C->11°C) indicates sustained power demand
Correlation: -0.8286

Al_TimeSeriesData_EBUS BMSinspection_BH50_01

Impact: Internal resistance causes voltage drop under high current load
V = EMF - (I x R_internal)

+ Strategy: Minimize peak current events through gradual acceleration

Speed Impact

Correlation: -0.6651
Impact: Vehicle speed directly drives power demand and battery stress
Speed t - Power t - Current 1 - Voltage i1

v Strategy: Maintain optimal speed profiles and avoid unnecessary acceleration

Analyze the correlations between the data fields ment
Evaluate the driver’s behavior from data

Thermal management: Excellent (2°C rise o
ndicates sustained power demand and batterv stress

AAS SIMPLIFIES THE USE OF
INDUSTRIAL DATA FOR Al

— Industrial data can be easily connected and utilized with Al services.
— Al services can interpret and process various type of industrial data from different companies.

Although companies have large amounts of raw data, even simple Al-based data analysis and utilization still
require significant time and cost. In contrast, Al services require substantial time and cost to rearrange and
preprocess the various formats of raw data in companies into forms that Al can understand. In this project,
we used the Asset Administration Shell (AAS) and a standard APl as a common interface connecting
companies' raw data with Al services, and although the case was simple, it demonstrated very impressive

potential.

Asset Administration Shell bridges Manufacturing data and Al

The AAS, as a self-descriptive and machine-interpretable standard data model, can provide the simplest and
most effective way to connect manufacturing companies' data with Al services. The AAS includes precise
semantic information within the data itself, and the Time Series Data Submodel Template provides metadata
information, enabling machines to accurately interpret the data without any additional information.
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AAS Templates for

" Time Series (Operational) data &
Relational (Production) data

B £V Bus Battory Porformanco Analysis

Top 3 Factors Affecting Battary Performance

Analyze the correlations between the data fields
Eval the driver's behavior from data
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Basyx framework
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BLCMS Data Repository Management Services & Al
EV Battery LifeCycle Management System A Repository for Industrial data represented by AAS Al uses Machine interpretable data represented by AAS

In this use case, the AAS was used as a standardized data model to connect industrial data with Al. An AAS
repository was adopted to use multiple datasets simultaneously, and the standard AAS interface was used to
connect data to external services. The functionality of this framework was validated using data from
Nestfield’s Battery Pack Lifecycle Management Solution (BLCMS), an integrated solution that combines
production and operating data of electric vehicle battery packs using AAS.

For manufacturing companies, standardized data provides a unified way to link their data to Al services. For
Al service providers, standardized self-descriptive data containing all necessary information for
understanding and identifying can be used without additional data preprocessing.

Even without prior Al or statistics knowledge, the Al service could locate AAS containing electric vehicle
battery data and accurately interpret vehicle operation parameters. It provided insights into driving patterns,
analyzed correlations, and suggested additional data collection to improve predictions and operational
analysis. This was possible because the machine-interpretable semantic information in the AAS gave clear
context, highlighting a key advantage of the framework.

This pilot project in Korea, developing Al specialized for manufacturing data, was carried out by a consortium
led by Gyeongnam TP, under the support of KICOX and MOTIE.
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